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EXECUTIVE SUMMARY 

This document contains the results of an archival search and records review for sea and land-based 

ranges in the Key West Range Complex,. Florida. This information will be used to support range 

planning and management decisions. A sea-based range; the Patricia Target Range (PTR), is 

located in the Marquesas Bombing and Strafing Area approximately 29 nautical miles west of Key 

West, Florida. A land-based range, Demolition Key, is located 0.25 nmi north of Fleming Key and 

1.8 nmi north of Key West, Florida. Neither range is currently being used for munitions training or 

testing. Both ranges are in compliance with applicable federal, state, and local environmental 

regulations. 

The PTR provides air-to-surface low level approach and attack training for Navy, Marine, and 

Air Force combat pilots in a marine environment. Air-to-surface training with munitions has not 

been conducted on the range since 1993. A public information program is recommended to warn 

divers in the area of potential hazards associated with legacy munitions in the vicinity of the target. 

Also, any future repair or refurbishment of markers or targets at the range may require additional 

National Environmental Policy Act (NEPA) documentation. 

The Tactical Aircrew Combat Training System Range, located north of the PTR, contains eight 

. instrumented towers in the Gulf of Mexico and is used for air-to-air combat training. The Navy has 

a National Pollutant Discharge Elimination System permit for maintenance (painting) of the towers. 

If the towers are dismantled during range upgrades, the NPDES permit may need to be modified 

for demolition activities and, ultimately, terminated. Also, documentation may need to be prepared 

to categorically exclude demolition activities under NEPA. 

Demolition Key was used for live munitions training, testing, and disposal. It is currently an 

inactive range designated only for emergency response operations on unstable or civilian explosive 

devices. Munitions training, testing, and disposal has not occurred since 1995. An open 

burning/open detonation unit on the range was closed under the. Resource Conservation and 

Recovery Act in 2002. The Navy conducted post-closure seawater monitoring until 2004, when the 

Florida Department of Environmental Protection agreed that it was no longer required. However, 

because soil concentrations above cleanup levels were left in place, Demolition Key remains in post 

closure under RCRA. Although munitions constituents have been detected at Demolition Key, 

seawater monitoring does not indicate munitions constituents are migrating off-range. If munitions 

training or testing activities are resumed in the future, it is recommended that Demolition Key be 

evaluated further under the Navy's Range Sustainability Environmental Program Assessment. If the 

Navy were to transfer control of Demolitfon Key in the future or use the land for a purpose that is 

incompatible with range activities, additional investigation and/or remediation may be required 

under the prevailing environmental regulations for military ranges at that time. 
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Final Archival Search and RecordsReview Report 
· Key West Range Complex 

January 18/ 2006 · 

1.0 INTRODUCTION 

This document contains the results of an archival search and records review for sea- and 

land-based targets at the Key West Range Complex, Florida (Figure 1). This information will be 

used to support range planning and management decisions. A sea-based range, the Patricia Target 

Range (PTR), is located in the Marquesas Bombing and Strafing Area approximately 29 nautical 

miles (nmi) west of Key West, Florida (see Figure 2). A land-based range, Demolition Key, is 

located 0.25 nmi north of Fleming Key and 1.8 nmi north of Key West, Florida (see Figure 3). 

Neither range is currently being used for munitions training or testing. 

A team of U.S. Navy civilians and personnel from EnSafe Inc. collected as much information as 

possible from Navy personnel familiar with the operations at each range and from publicly available 

information on the ranges. A contact list for the Key West Range Complex is provided in Table 1. 

The team conducted a site visit at Naval Air Station (NAS) Key West from August 2 tb August 3; 

2004. During the site visit, records for the PTR were collected and key personnel were interviewed 
' . 

to gain a comprehensive understanding of past and present practices and to assess compliance 

with applicable federal, state, and local regulations. The archival search and records review for 

PTR are summarized in Section 2 of this report. · 

The archival search for Demolition Key began in June 2005. Records for Demolition Key were 

transferred electronically, and interviews with key personnel were conducted by phone. The 

archival search and records review for Demolition Key are summarized in Section 3 of this report. 

The following program areas were addressed in the archival search/records review for PTR and 

Demolition Key: 

• Air Quality 

• Water/Wastewater 

• Military Munitions/Solid Waste/Hazardous Materials/Hazardous Waste 

• Cultural Resources 

• Natural Resources 

• Emergency Planning and Community Right-to-Know Act 

• Environmental Planning 

• Range Environmental and Explosives Safety Management 

• Installation Restoration 

• Storage Tank and Petroleum, Oil, and Lubricants (POL) Management 

• Safe Drinking Water 

1 
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Brown, Orville 

Charette, Thomas 

Courtright, Robert 

Dailey, Todd 

Davis, Richard 

Key West TACTS 

NAS Key West Public Works 

NAS Key West Environmental 

NAVFAC 
SOUTH DIV 
Environmental Services 
Code ES22td 

NAVFAC 
SOUTH DIV 
Environmental Services, NEPA 
Code ES12rd 

Tactical Aircrew Combat Training 
System (TACTS) 
Building A4082, Box 9042 
Naval Air Station 
Key West, Fl 33040 

305 293-2029 -3284 fax 

NAS Key West 

Department of the Navy 
Commanding Officer Code N4L 
Post Office Box 9007 
Naval Air Station Key West, FL 
33040-9007 

(305) 293-2881 
DSN 483-2881 

Naval Facilities Engineering 
Command 
Southern Division 
2155 Eagle Drive 
N. Charleston, SC 29406 
(843) 820-5508/(843) 820-
7465 fax 

Naval Facilities Engineering 
Command 
Southern Division 
2155 Eagle Drive 
N. Charleston, SC 29406 
843 820-5589 
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mail to: Assistant Range 
browno@keywest.corona.navy.mil Manager 

mail to: charetteth@naskw.navy.mil Civil Engineer 

NAS Key West 
mailto:courtrightro@naskw.navy.mil Environmental 

mail to: todd.dailey@navy.mil 

mail to: richard.a.davisl@navy.mil 

Engineer 

Environmental 
Engineer 

Project Manager 

Environmental 
Engineer 



Demes, Ron NAS Key West. NAS Key West. 

Dussia, Mark CFFC, 1562 Mitscher Avenue, Suite 250 
Code N773B Norfolk, VA 23551-2487 

(757) 836-3693 or DSN 836-
3693 

Emera, CDR Bruce Operations Officer NAS Key West. 
305 293-2988 

Howe, Barbara P. Commander, Navy Region Southeast. CNRSE 
Code N46E32 PO Box 102, Code N46E33 

NAS Jacksonville FL 32212-0102 
904 542-5352 

Hurst Steven 305 295-2855 

Kull, Bob Parsons 5800 Lake Wright Drive1 Suite 
101 
Norfolk1 VA 23502 
757 466-4008 

McNeil, Patsy NAS Key West. Department of the Navy 
Environmental Commanding Officer Code N4L 

Post. Office Box 9007 
Naval Air Station Key West.1 FL 
33040-9007 

305 293-2583 

Ohlinger1 Birch NAS Key West. Public Works NAS Key West. 
305 293-3143 
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mailto:demesro@naskw.navy.mil .NAS Key West 
Business 
Manager 

mail to: mark.dussia@navy.mil Environmental 
Engineer 

mail to: emerobr@naskw.navy.mil Operations 
Officer 

mail to: barbara.howe@navy.mil Environmental 
Planner 

mail to: hurstst.@naskw.na .mil 

mail to: bob.kull@parsons.com Parsons RCMP 
Project Manager 

mail to: mcneillpa@naskw.navy.mil NAS Key West. 
Environmental 
Protection 
Specialist 

mail to: ohlingerbi@naskw.navy.mil 



Patrick, Dudley NAVFAC Naval Facilities Engineering 
SOUTH DIV Command 
Environmental Services Southern Division 
Code ES22dp 2155 Eagle Drive 

N. Charleston, SC 29406 
(843) 820-5541/(843) 820-
7465 fax 

Pearson, Laura EnSafe Inc P.O. Box 431315 
Memphis, TN 38184 
800 588-7962 ext.321 

Rineer, Blaine NAVAIR, Atlantic Targets and Marine NAVAIR 
Operations Detachment Key West 

Building B-28, Pier D-1 
Trumbo Point Annex 
Key West, FL 33040 
(305) 293-4343/(305) 293-
4345 fax 

Ruzich, Richard NAS Key West Public Works NAS Key West 

Wilhelm, Gary NAVAIR (305) 293-4343 
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Project Manager 
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mail to: ruzichri@naskw.navy.mil PW Engineering 
Director 

mail to: wilhelmgs@navair.navy.mil 



2.0 PATRICA TARGET RANGE 

2.1 Range Description 

Final Archival Search and Records Review Report 
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January 18,. 2006 

The Key West Range Complex is an open-ocean tactical training range consisting of instrumented 

and non-instrumented airspace and warning areas where military aircrew training takes place, and 

of surface and subsurface waters where naval ship operations occur. The Key West Range 

Complex consists of the Marquesas "Patricia" Target, the Key West Tactical Aircrew Combat 

Training System (TACTS), the Key West Offshore Operating Areas (surface and subsurface waters) 

and Warning Areas (special-use airspace), and the Bonefish Air Traffic Control Assigned Air-Space 

(ATCAA) (see Figure 1). 

The Key West Range Complex is one of the largest areas available for overwater and 

littoral aviation training. Navy, Marine, and Air Force fighter squadrons use this airspace for air 

combat maneuvering practice. This training at times includes supersonic and low-level flight. 

Live aerial gunnery exercises are conducted on occasion. In these exercises, one plane tows a 

target while another attacks that target. 

The only air-to-surface practice area within this complex is the PTR within the Marquesas Bombing 

and Strafing Area. The Marquesas Bombing and Strafing Area encompass approximately 

2.7,000 acres of submerged land adjacent to and partially contained within the Key West National 

Wildlife Refuge, established in 1907. It is entirely within the Florida Keys National Marine 

Sanctuary (FKNMS) established in 1990 (see Figures 2 and 4). 

The Patricia Target is an unattended/non-instrumented ship hulk lying in approximately 25 feet of 

water. The target hulk is approximately 300 feet long by 40 feet wide. The target is visible from 

the surface at low tide but does not protrude above the surface. A series of markers surround it. 

In addition, two approach markers are approximately 10,000 feet to the southwest of the 

target hulk. The target is surrounded by a 2-nmi-radius surface danger area that extends from the 

surface up to 10,000 feet. The target is accessible by boat. The range's nearshore location, 

shallow water, and visible submerged target make it a desirable training asset. 

2.2 Range History 

The Marquesas Bombing and Strafing Area has been in use since World War II (approximately 

1942). The Patricia Target was a WWII landing ship established in the area circa 1947 and 

µpgraded in 1959 as a high-altitude bombing range. Previously, two other targets were in the 
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Marquesas Bombing and Strafing Area, a pile-mounted platform to the east-northeast and another 

sunken ship hulk to the east-southeast. These targets were destroyed after years of use and no 

longer exist. 

Live munitions (containing high explosives) were used until the mid 1980s. Practice munitions 

(incapable of producing a detonation but which may contain spotting charges that produce a 

visual indication of impact to facilitate scoring) were used until 1993, when this operation was 

temporarily suspended pending an inquiry into the possible presence of endangered sea turtles in 

the target area. In 1998, use of the area resumed subject to the restrictions of Naval Air Station 

(NAS) Key West Instruction 3710.2P, which restricts the use of the PTR to "cold" runs only. No 

munitions are currently dropped from training aircraft. 

2.3 Current and Future Uses of the Range 
The PTR provides air-to-surface low-level approach and attack training for Navy, Marine, and 

Air Force combat pilots in a marine littoral environment. A variety of transient aircraft is used for 

practice on the PTR. Air-to-surface training has not been performed since 1993. Currently only 

"cold" runs where no munitions are dropped are being performed on the PTR. Flights occur during 

both daylight and darkness and consist of the attacking aircraft lining up on the sunken hulk target 

and simulating the release of a weapon. Planes approach the target at subsonic speeds. 

Supersonic flight does not take place within 3 miles of the target, or below an altitude of 

3,000 feet. During night operations, searchlights are used to locate the target. The target is 

normally not available for scheduling on weekends or holidays. Future use of the target is expected 

to be the same as the current use. 

2.4 Air Quality 

The PTR is in compliance with applicable air quality program requirements. No issues requiring 

additional archival search or records review were identified. 

The range is not within a Clean Air Act National Ambient Air Quality Standards non-attainment area, 

and there are no stationary air contaminant emission sources that would require any type of 

air quality operating permit. No open burning/open detonation activities for the disposal of waste 

munitions occur at the range. 

Mobile air emission sources (i.e., aircraft over-flights) are present in the operational area of the 

range. There are no federal or state regulatory requirements associated with mobile emission 

sources at the ranges. 

10 
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There is no documentation that the Navy, regulatory agencies, or the public has expressed any 

concerns regarding air emissions from range operations. There is also no indication that any 

off-range releases of air contaminants have occurred that have negatively impacted air quality for 

the surrounding community or environment. 

2.5 Water and Wastewater 

Patricia Target is a sea:-based range and no munitions are currently being used on the range. 

Therefore, water and wastewater program requirements are not applicable. No issues requiring 

additional archival search or records review were identified. 

A National Pollutant Discharge Elimination System (NPDES) permit was issued July 7, 2004, and 

modified October 29, 2004, for maintenance (paint removal and repainting) of the TACTS towers. 

The permit expires June 30, 2009. These eight instrumented towers are located in the Gulf of 

Mexico and are used to transmit signals back to the control tower during air-to-air combat training. 

The permit requires that best management practices be implemented during maintenance activities 

to prevent water blasting debris, sandblasting debris, paint chips, and paint overspray from 

discharging into gulf waters. No water sampling is required. TACTS may be upgraded in the future 

to use global positioning systems on the aircraft rather than using towers. If the towers are 

dismantled in the future, the NPDES permit may need to be modified for this activity and, 

ultimately, termincited. 

2.6 Military Munitions/Solid Waste/Hazardous Material/Hazardous Waste 

Activities at the range are in compliance with military munitions/solid waste/hazardous 

material/hazardous waste programs. No issues requiring additional archival search or records 

review were identified. 

2.6.1 Military Munitions 

According to historical range records and interviews, live munitions may have been used in the 

past; however, records detailing the types and quantities of past live munitions use were not found. 

Only practice munitions have been used on the range since the 1980s. Records detailing the 

quantity of practice munitions used on the range were not found. Since 1993, no munitions have 

been dropped on the PTR. Practice munitions previously dropped on the range are listed below. 

• MK-106: 5-lb practice bomb 

• MK-76: 25-lb practice bomb 

• MK-81: 250-lb practice bomb 

11 



• MK-82: 500-lb practice bomb 

• MK-83: 1,000-lb practice bomb 

• MK-84: 2,000-lb practice bomb 

• Bomb Dummy Unit (BDU)-33: 25-lb practice bomb 

• BDU-48: 10-lb practice bomb 

• BDU-45: 500-lb practice bomb 

Anal Archival Search and Records Review Report 
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These munitions may have contained spotting charges to mark the location of impact. The spotting 

charges used on the range were CXU-4, a fire-free signal of white smoke which uses 

titanium tetrachloride; CXU-3, a signal of a dense white smoke upon impact that uses 

titanium tetrachloride; and MK-4, a signal for day or night use that produces smoke and a 

visual red flame and that uses red phosphorus. 

The Operational Range Clearance Policy for Navy Ranges excludes water ranges from range 

clearance. An underwater survey and inventory of munitions was conducted at the PTR in 1994 by 

Lewis Environmental Services as part of a preliminary range management assessment. The survey 

did not specifically look for UXO. The survey primarily found MK-76s and BDU-33s. 

However, MK-15 fin assemblies, MK-83s, Mk-84s, MK-82, MK-106, BDU-48, and 20-millimeter and 

SO-caliber machine gun bullets and casings were also observed. In addition several unknown or 

unidentifiable munitions were found, as well as two rocket launchers and other miscellaneous 

debris. The actual area of visible direct physical impacts was confined to approximately 1 acre 

directly surrounding· the target and bounded by the target markers. Only minor amounts of debris 

were found outside this area. 

2.6.2 Solid and Hazardous Waste 
No solid or hazardous waste is generated at the range. 

2.6.3 Specifically Regulated Toxic Substances 

No polychlorinated biphenyls (PCBs), lead-based paint, or asbestos are known to be present on the 

range. 

2.6.4 Regulatory Impacts 

Federal, state, or local hazardous materials or hazardous waste regulations have not negatively 

impacted range operations. 
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2.7 Cultural Resources 

Final Archival Search and Records Review Report 
Key West Range Complex 

January 18, 2006 

The range is in compliance with cultural resources programs. No issues requiring additional 

archival search or records review were identified. 

Submerged cultural resources, which could include shipwrecks that are part of U.S. and 

world history and remains of submerged prehistoric cultures, are not known to be present on the 

range. The range does not have a cultural resources management plan; however, the 1996 Final 

Management Plan/Environmental Impact Statement for the Florida National Marine Sanctuary 

contains a submerged cultural resources management plan. 

2.8 Natural Resources 

Activities at PTR are in compliance with natural resources programs. No issues requiring additional 

archival search or records review were identified. 

2.8.1 General Natural Resources 

The Marquesas Keys are a series of ten mangrove and sand islands about 3.5 miles across. They 

are the only known atoll in the Atlantic and are believed to have originated from a massive meteor 

strike (Naval Air Systems Command, 2002). 

The PTR benthic habitat predominantly consists of subtidal seagrass interspersed with bare sand. 

Occasional hard bottom communities dominated by soft corals are also present. These 

communities are characteristic of the southwest Florida continental shelf where a thin sand veneer 

covers an aerially weathered limestone platform. lidal currents sweep across these shallow areas, 

and soft coral communities develop where the shifting sand veneer exposes hard bottom. 

Coral reefs are absent from this area, and· only occasional solitary hard corals are seen (Lewis 

Environmental Services, 1996). 

The wreck forming the target is more than 60 years old, and time has allowed a diverse population 

of mobile invertebrates and colonizing hard and soft corals to develop on the wreck. The wreck 

also acts as an artifidal reef, attracting a dense fish community. The target wreck also provides a 

cover from predators to many smaller species of fish and invertebrates during the day. At night 

these organisms will fan out across the surrounding bottom to feed. This grazing has prevented 

algal and seagrass species from colonizing the wreck itself or nearby sand areas. Fish populations 

utilizing the structure number in the thousands and include species that forage on the wreck itself, 

in the surrounding flats, and the water column (Lewis Environmental Services, 1996). 
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The FKNMS was created in 1990 and includes 2,600 square nmi of nearshore waters extending just 

south of Miami to the Dry Tortugas. The PTR is completely within sanctuary waters. The 

National Oceanic and Atmospheric Administration (NOAA) administers the National Marine 

Sanctuary Program. The mission of the program is to identify, designate, and comprehensively 

manage marine areas of significance. NOAA developed a management plan to guide the use of the 

FKNMS, the final version of which was published in 1996. The FKNMS program conducts 

environmental monitoring throughout the sanctuary. 

The Atlantic bottlenose dolphin is the most common marine mammal expected to use the PTR area. 

This species inhabits the nearshore waters of the Florida Keys year-round and is regularly seen 

near the range. Whales have also been recorded in the Lower Keys. Manatees occur regularly in 

the Keys, especially in the winter season. ~anatees have been sighted infrequently near the . 

Marquesas Keys (Lewis Environmental Services, 1996). 

The Key West National Wildlife Refuge is used by many resident, seasonal, and migrating birds for 

· nesting~ loafing, and foraging. 

2.8.2 Sensitive Species 
Biological surveys were completed in 1981, 1990, 1996, and 2002. The only fish species of special 

status observed was the common snook, listed as a species of special concern by the Florida Game 

and Fresh Water Fish Commission. 

All marine mammals are protected under the Marine Mammal Protection Act of 1972., Table 2 lists 

marine mammals potentially occurring at the PTR. Two endangered mammal species, the 

humpback and sperm whales, are found off the Florida Keys. Although no known breeding grounds 

or critical habitat for humpback whales or sperm whales are within the Florida Keys, transients may 

be seasonally present (Continental Shelf Associates, 1999). · 

Marine turtle species known or expected to occur in the waters off Key West are presented in 

Table 3. All five species could occur in the PTR. Hawksbill, Kemp's ridley, and leatherback 

sea turtles are categorized as threatened .. The Marquesas Keys have been regularly monitored for 

turtle nesting since 1986, Past data has indicated breeding female green sea turtles in the 

Marquesas Key Area. The loggerhead sea turtle has major nesting areas in the Florida Keys. An 

estimated maximum of about 30 breeding loggerhead females use the Key West National Wildlife 

Refuge as nesting habitat. The Marquesas Keys experience the bulk of this nesting activity. The 

· presence of this species in the PTR area is considered probable. Less likely is the presence of 
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Kemp's ridley or hawksbill turtles. Because of the turtle's endangered status, all nesting areas for 

Hawksbills and leatherback sea turtles are considered critical habitats (Continential Shelf Associates, 

1999). 

Table 4 lists the bird species of special status that are expected to be present in the vicinity of the 

PTR. The species of special status most likely to be found in the islands adjacent to and in the 

waters of the range are the white-crowned pigeon, osprey, pelican, arctic peregrine falcon, and 

various species of herons, egrets, and terns (Continential Shelf Associates, 1999). 

Table 2 
Marine Mammals Potentially Occurring in the Patricia Target Range Area 

(Adapted from: Schmidlev. 1981). 
Common Name Scientific Name Statusa 

BALEEN WHALES 
Minke whale Balaenootera acutorostrata -
Humpback whale Meaaotera novaeanaliae E 
TOOTHED WHALES AND DOLPHINS 
Fraser's dolohin Laaenodelohis hosei -
Sootted dolohin Stene/la attenuate -
Short-finned oilot whale Globiceohala macrorhvnchus -
Risso's dolphin Gramous oriseus -
Pygmy soerm whale Kooia breviceos -
Dwarf soerm whale Koaiasimus 
Short-snouted dolohin Stene/la c/vmene -
Geivais' beaked whale Mesoolodon eurooaeus 
Sperm whale Phvseter macroceohalus E. 
False killer whale Pseudorca crassidens -
Bottlenose dolohin Tursioos truncates -
Cuvier's beaked whale Ziohius cavirostris -
SEA COWS (SIRENIANS) 
Florida manatee Trichechus manatus E 

Note: 
a Endangered (E) under the Endangered Species Act of 1973. 

Table 3 
Listed Sea Turtles That Mav Occur in the Waters off Kev West 

Common Name Scientific Name Sta tu~ 
Hawksbill Eretmochelvs imbricate E 
Kemp's (Atlantic) ridley Leoidochelvs kemoii E 
Leatherback Dermochelvs coriacea coriacea E 
Green Che/onia mvdas T 

,,ead Caretta caretta T 

Note: 
a Endangered (E) or Threatened (T) under the Endangered Species Act of 1973. 
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Birds Designated under Official Categories of Concern That Are Potentially Present in The Patricia 
Target Range Area 

(From: Continental Shelf Associates, Inc., 1990). 
Cateaorv of Concern1 

Species Federal2 State3 

American Oystercatcher - SSC -( Haematoous ml!iates) 
American Swallow-tailed Kite URS ( Elanoides forficatus) . 

- -

Arctic Peregrine Falcon T E Schedule I (Falco oereorinus tundrius) 
Bald Eagle E T Schedule I ( Haliaeetus leucoceohalus) 
Brown Pelican SSC ( Pelecanus occidentalis) - -
Burrowing Owl - SSC -(Athene cunicularia) 
Cape Sable Seaside Sparrow 

E E -(Ammodramus maritimus mirabilfs) 
Eastern American Kestrel 

Schedule II (Falco soarverius soarverius) - -
Florida Sandhill Crane T Schedule II (Grus canadensis oratensis) -
Least Tern 

T ( Sterna antillarum) - -
Limpkin5 

- SSC -(Aramus ouarauna) 
Little Blue Heron 

SSC ( Eoretta caerulea) - -
Mangrove Clapper Rail 

UR2 - -(Raf/us lonC/irostris insularum) 
Merlin 

Schedule II (Falco coiumbarius) - -
Northern Harrier 

Schedule II (Circus cvaneus) - -
Osprey . SSC 

Schedule II Pandion ha/iaetus) -
(Monroe County) 

Diping Plover 
T T -Pandion ha/iaetus) 

Reddish Egret 
UR2 SSC (Eoretta rofescens) -

Roseate Spoonbill - SSC -Aiaia aiaia) 
~oseate Tern 

T T Sterna douga/Ji1) -
Snowy Egret - SSC -< EC/retta thu/a) 
Southeastern Snowy Plover 

UR2 T (Charadrius a/exandrinus tenuirostris) -
Southeastern American Kestral 

UR2 T Schedule II <Falco soarverius oaulus) 
Swainson's Hawk 

URS ( Buteo swainsom) - -

Tricolored Heron SSC -
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Table4 
. Birds Designated under Official Categories of Concern That Are Potentially Present in The Patricia 

Target Range Area 
(From: Continental Shelf Associates, Inc., 1990}. 

Category of Concern1 

Species Federal2 State3 CITES4 

J.. Eoretta tricolon 
White-crowned Pigeon 

UR2 T -
( Columba leucoceohala) 
Wood Stork E E -( Mvcteria Americana) 

Notes: 
1 E = Endangered; T Threatened; SSC Species of Special Concern; UR2 =Under review for listing, but 

substantial evidence of biological vulnerability and /or threat is lacking; URS =Still formally under review for 
listing, but no longer considered for listing because recent information indicates species is more widespread or 
abundant than previously believed; Schedule I = Species with greatest threat of extinction; Schedule II = 
Species under threat. 

2 Federal = U.S. Fish and Wildlife Service. 
3 State = filorida Game and Fresh Water Fish Commission. 
4 OTES = Convention on International Trade in Endangered Species. 
5 The Limpkin is a bird of freshwater habitats and enters the study area frequently. 

2.8.3 Compliance 

An Integrated Natural Resources· Management Plan for Naval Air Facility Key West, Florida, was 

prepared in March 2002. However, it does not address natural resource management on the PTR. 

Natural resource management in the FKNMS is addressed in the Aorida National Marine Sanctuary, 

Final Management Plan/Environmental Impact Statement, administered by NOAA. 

The range is currently in compliance with federal and state regulations and Navy policy related to 

natural resources. Final sanctuary regulations provide that all military activities be carried out in 

such a manner as to avoid to the maximum extent practicable any adverse impacts on sanctuary 

resources or qualities. Regulations prohibiting certain activities in the sanctuary (Sections 922.163 

and 922.164) do not apply to the existing classes of military activities taking place in the FKNMS, 

including air-to-surface bombing. Any new military activities may also be exempt from these 

two sections of the regulations based upon consultation with the Director. 

When a military activity is modified such that it is likely to destroy, cause the loss of, or injure a 

sanctuary resource or quality in a significantly greater manner than previously considered, or it is 

·likely to destroy, cause the loss of1 or injure a sanctuary resource or quality not previously 

considered, the activity is considered new under sanctuary regulations. 
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In the event of threatened or actual destruction, loss, or injury to a sanctuary resource or quality, 

the ·Navy must· promptly coordinate with the Director to take appropriate actions to prevent, 

respond to, or mitigate the harm and, if possible, restore or replace the sanctuary resource. 

2.8.4 Public Interest 
An outside party instigated legal action against the Navy in the mid-1990s regarding bombing in the 

FKNMS; the suit was dismissed. In 1993, the mayor of Key West wrote a letter to the Navy 

expressing concern regarding dropped munitions and their impact on the FKNMS. Also, a 1993 

letter from NOAA expressed concern regarding the impact of munitions delivery on endangered 

species, marine mammals, and the FKNMS. Several environmental groups, the largest of which is 

Last Stand, have instigated· negative campaigns and large protest movements against the Navy's 

use of the range. There have been complaints from environmental groups and individual citizens 

regarding adve~e effects to sensitive ecosystems and natural resources, particularly sea turtles. 

Public outreach for the range is the responsibility of the NAS Key West Public Affairs Office. 

Currently, there is no public outreach plan for the range. However, air-to-surface delivery of 

munitions is no longer being conducted on the range. 

2.9 Emergency Planning and Community Right to Know Act 

Both ranges are in compliance with Emergency Planning and Community Right-to-Know Act 

(EPCRA) requirements. No issues requiring additional archival search or records review were 

Identified. 

No munitions are currently being dropped on the range; therefore EPCRA reporting for munitions is 

not applicable. 

2.10 Environmental Planning 

·No instances of National Environmental Policy Act (NEPA) noncompliance were found. No issues 

requiring additional archival search or records review were identified. 

2.10.1 National Environmental Policy Act 

An Environmental Impact Statement was prepared by NOAA in 1996 for the FKNMS. It covered 

current range operations, including air-to-surface delivery of munitions. No other 

NEPA documentation such as a categorical exclusion or environmental impact statement has been 

prepared for the range. 
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Repair and maintenance of markers and refurbishment or replacement of the target may be 

considered in the future. These activities may require preparation of an administrative record to 

categorically exclude the work and, to ensure that it will not have an adverse effect on 

endangered/threatened species, marine animals, or marine sanctuary resources (Changes to 

32 CFR Part 775 specific to NA VAIR DET Key West Operations). Potential future demolition of the 

TACTS towers may also require documentation of a categorical exclusion. 

Any new or additional testing and training activities on the PTR will have to be carefully evaluated 

, for potential environmental impacts. 

2.10.2 Land Use 
The PTR is part of the FKNMS, established in 1990. Encroachment issues associated with the 

marine sanctuary regulatory requirements and negative campaigns by the public have affected the 

use of the range and led to the suspension of air-to-surface munitions training in 1993. Public 

outreach for the range is the responsibility of the NAS Key West Public Affairs Office. Currently, 

there is no public outreach plan for the range. 

2.11 Range Environment and Safety Management 

The PTR is in compliance with these requirements. No issues requiring additional archival search or 

records review were identified. 

2.11.1 Administrative Requirements 

A range management plan addressing long-term sustainable range management objectives is 

currently being prepared for the Key West Range Complex. Records of airspace use are maintained 

by TARPON Control (Navy Ground Controlled Intercept [GCI] Division). 

2.11.2 Safety Management 

In advance of scheduled air or surface operations, which may be dangerous to watercraft, 

appropriate warnings are issued to navigation interests through official government and 

civilian channels. Such warnings specify the location, type, time, and duration of operations and 

give other pertinent information as may be required in the interest of safety. These actions include 

notices to mariners to clear the area. On the day of the activity, the water and airways are verified 

clear visually and with radar. The range has established procedures for responding promptly to 

protect personnel and property from munitions hazards. 
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The following potential safety issues were identified during the records review. Divers are known 

to target the areas around the wreck. Therefore, there is a potential for danger to divers from live 

munitions hazards and hazards from undetonated spotting charges. The 1994 underwater survey 

found evidence of residual shrouding from parachutes used for practice weapons delivery systems. 

The presence of shrouding and similar physical impediments can cause entanglement, injury, and 

drowning of scuba divers and resident wildlife (Naval Air Systems Command, 2002). A public 

information program is recommended to warn divers in the area of potential hazards associated 
I 

with legacy munitions in the vicinity of the target. 

2.11.3 Range Environmental Management 

No Navy programs or procedures are in place to assess the environmental impacts of 

munitions used on the ranges. However, sediment sampling was conducted in 1994 at the PTR 

(see Section 2.12). The range is in the FKNMS, which is monitored by NOAA. 

2.11.4 Range Explosives Safety Communication 

In the event of an off-range munitions hazard, the range would contact the NAS Key West 

Public Affairs Office,. which is responsible for notifying installation personnel and the public of any 

off-range hazards. The range does not participate in a public-involvement program or have a 

public outreach plan. 

2.12 Installation Restoration 

No locations on the PTR have been designated installation . restoration sites. No issues requiring 

additional archival search or records review were identified. 

In 1994, 16 sediment samples from the PTR were collected by Lewis Environmental Services, Inc., 

during a preliminary range management assessment of target area. The samples were analyzed 

using toxicity characteristic leachate procedure (TCLP) for arsenic, barium, cadmium, chromium, 

lead, mercury, selenium, and silver to evaluate potential metals contamination at the target site. In 

all cases, these metals were very close to or below detectable levels. 

2.13 Storag.e Tank and POL Management 

The range is in compliance with these requirements. There are no storage tanks or POL use on the 

range. No issues requiring additional archival search or records review were identified. 
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2.14 Safe Drinking Water Management 

The range is in compliance with these requirements. As a sea-based range, drinking water 

evaluations are not applicable. No issues requiring additional archival search or records review 

were identified. 
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Demolition Key is owned and operated by the. United States Navy and is under the command of the 

commanding officer of NAS Key West on nearby Boca Chica Key. It is located 0;25 nmi north of 

Fleming Key and 1.8 nmi north of Key West, Florida, and consists of two land masses (Demolition 

Key NW and SE) separated by a narrow channel. Originally, the key consisted of approximately 

24 acres of dredge spoil from the clearing of navigable waterways around Key West in the 

late 1930s to early 1940s. The channel separating the two land masses is approximately 20 feet 

wide at its narrowest point. Demolition Key is entirely surrounded by the Gulf of Mexico and the 

Atlantic Ocean and is only accessible by boat. It has been used for live munitions testing, training, 

and disposal. The range is currently inactive. 

Demolition Key NW and SE are generally flat; Demolition Key NW has a maximum elevation of 4 to 

5 feet above mean sea level (msl), and Demolition Key SE has a maximum elevation of 2 feet msl. 

See Figures 3 and 5. Grass, pines and mangroves cover the islands. Pits from past testing and 

training activities with live munitions are also scattered throughout Demolition Key NE. A 

former open burning/open detonation (OB/OD) unit is also on Demolition Key NW adjacent to the 

water channel. The southwest land mass contains an observation shelter that was used during 

former OB/OD operations to protect personnel. It consists of wood behind an earthen berm. 

Munitions testing and disposal are not known to have occurred on Demolition Key SE. 

3.2 Range History 

Historically, Demolition Key has been used to train military personnel, develop and test 

experimental naval munitions, and thermally treat by OB/OD military munitions no longer capable 

of being used for their intended purpose (i.e., warfare, training, or research and development) 

and/or that could not be reworked or demilitarized offsite for resuse, training, foreign sales, or 

disposal. 

The OB/OD unit was used approximately one to four times per year from 1960 through 1989 (from 

1980 through 1989 under Resource Conservation and Recovery Act [RCRA] interim status). The 

facility was not used from 1990 through 1993, but operations, at a rate of one to four times per 

year, were conducted in 1994 and 1995. However, the unit was not used after 1995. The OB/OD 

unit was closed under RCRA in 2002. During the operating periods, approximately 20 pounds net 

explosive weight (NEW) of unserviceable munitions were treated annually at the OB/OD unit. The 

unit was essentially an open pit in the ground with a bottom elevation approximately one to 

two feet above msl. Waste munitions were treated on the ground surface at the unit. 
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Supplemental materials. such as diesel fuel may have been used during operations in the early 

stages of the facility's life, but no "starting" or initiating fluids were used after 1994. 

During this same period, Navy Sea, Air, and Land (SEAL) and Explosive Ordnance Disposal (EOD) 

personnel conducted munitions training exercises on other areas of Demolition Key. These 

exercises involved the safe destruction of military munitions, as required for· annual proficiency 

training. Testing involved munitions destruction testing, development testing, and reaction 

sequence testing. These areas were also used to perform emergency response operations on 

unstable and/or civilian explosives. Until the 1990s, the key was also used to· test fire 

developmental munitions. In fact, the channel between Demolition Keys SE and NW was formed 

from testing developmental munitions items (i.e., mines, etc.) 

3.3 Current and Future Uses of the Range 

Demolition Key has not been used for munitions testing, training, or disposal since 1995. The 

facility is currently designated as a location for emergency response operations on unstable and/or 

civilian explosives. However, no such emergency response actions have been necessary 

since 1995. 

3.4 Air Quality 

Demolition Key is in compliance with applicable air quality program requirements. No issues 

requiring additional archival search or records review were identified. 

The range is not within a Clean Air Act National Ambient Air Quality Standards non-attainment area, 

and there are currently no stationary or mobile air contaminant emission sources that would require 

any type of air quality operating permits. Fugitive dust control is not an issue on the range. The 

range is not subject to Accidental Release Prevention requirements because it does not currently 

use listed regulated substances. Asbestos regulations do not apply at Demolition Key because it 

does not have any structures containing asbestos. The range has not been inspected by an air 

quality regulatory agency within the last 5 years and has not been issued any notices of violations 

(NOVs). Air quality regulations have not negatively impacted range operations. 

OB/OD for the disposal of waste munitions occurred at the range from 1960 to 1995. In order to 

assess the potential emissions from OB/OD activities at Demolition Key, air dispersion modeling was 

conducted in 1995. The model indicated that no measurable impacts on other environmental 

media through deposition of airborne by-products would be expected after repeated treatment 
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events, and that OB/OD emissions would not pose an unacceptable human health risk via the 

air pathway (EnSafe1 2001). 

Demolition Key is no longer permitted for OB/OD. The Navy has not conducted training or testing 

on Demolition Key since 1995. There are currently no plans to resume training or testing 

operations. Demolition Key may be used in the future for the emergency detonation of unstable 

and/or civilian explosives. This activity is not expected to negatively impact air quality. 

3.5 Water and Wastewater 

Demolition Key is in compliance with applicable water and wastewater requirements. No issues 

requiring additional archival search or records review were identified. 

3.5.1 Groundwater 

Groundwater at Demolition Key is shallow (encountered approximately 1 to 5 feet below the ground 

surface) and tidally influenced with direct communication between the surficial aquifer and 

Florida Bay. Significant shallow aquifer flushing occurs with each tide cycle. The daily tidal 

influences are estimated to result in 'flushing and/or displacement of approximately 35% of the 

shallow aquifer volume. Groundwater flow is expected to be radial as influenced by tidal 

conditions. No identifiable freshwater lens is present on Demolition Key NW (EnSafe, 2001). 

No potable water supply (or need for one) is present on Demolition Key, and drinking water for the 

surrounding area (Key West1 Fleming Key1 etc.)1 is provided via an aqueduct system originating in 

Dade County, Florida. Groundwater at Demolition Key&does not contain water of sufficient quantity 

and quality to be considered a viable freshwater supply in the Florida Keys. 

3.5.2 Surface Water 

The topography of Demolition Key is basically flat and slopes slightly in all directions toward the 

Gulf Coast. The ground s.urface is covered with grass1 pines1 and mangroves. Much of Demolition 

Key is classified as wetlands. No permanent surface water features are present on Demolition Key. 

All storm water drains directly into the surrounding Gulf waters. Demolition Key lies within the 

100-year floodplain due to velocity hazard causing severe wave action. The . expected 

flood elevation is 13 feet above msl. No part of Demolition Key lies above 13 feet msl. 

Demolition Key NW and SE are separated by a channel created by munitions testing. The bay 

surrounding Demolition Key consists of relatively deep waters within the Garrison Bight Channel 

situated to the south and east and shallow waters to the northwest. The Garrison Bight Channel 
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trends northeast-southwest and extends from Demolition Key to Fleming Key. The nearby surface 

waters around Demolition Key provide habitat for fish and other marine organisms. 

Healthy communities of marine grass beds are reported to be present near Demolition Key. Many 

commercially and recreationally important fish species are reported to live and feed in the area of 

Demolition Key (EnSafe, 2001). The nearby surface waters are also used for recreation and 

transportation. 

3.5.3 Point Source Discharges and Nonpoint Source Discharges 

No wastewater is generated or discharged at Demolition Key, and no storm water discharge permits 

are required. 

3.5.4 Regulatory Impacts on Range 

The range has not been inspected by a water quality regulatory agency in the last 5 years and has 

not received any NOVs. 

3.5.5 Off-Range Releases 

Because the primary way in which contaminants would be transported from the former OB/OD unit 

would be by soil contamination leaching to groundwater, which would be discharged into the 

channel between Demolition Key NW and SE, seawater in the channel was monitored during the 

OB/OD RCRA post-closure period for residual metals associated with the unit's past activities: 

aluminum, antimony, arsenic, barium, beryllium, cadmium, copper, lead, manganese, strontium, 

and zinc. No contaminant concentrations exceeded background concentrations (NAVFAC EFD 

SOUTH, 2004). In 2004, the Florida Department of Environmental Protection (FDEP) agreed that 

seawater monitoring was no longer required (Letters from FDEP, 2004). RCRA closure 

requirements for the OB/OD unit are discussed in more detail in Section 3.12. 

3.6 Military Munitions/Solid Waste/Hazardous Material/Hazardous Waste 

Activities at the range are in compliance with military munitions/solid waste/hazardous 

material/hazardous waste programs. No issues requiring additional archival search or records 

review were identified. 

3.6.1 Military Munitions 

From approximately 1960 to 1995, Demolition Key was used to train Navy personnel and develop 

and test munitions. It was also used to treat various types of munitions and propellants used by 

the U.S. Navy through OB or OD. Detailed records of the exact types and quantities of munitions 

and explosives used on Demolition Key were not maintained. The operational maximum quantity of 
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hazardous waste treated at the OB/OD facility. has been estimated to be approximately 600 pounds 

NEW (EnSafe, 2001). Unused munitions or waste munitions were not stored on Demolition Key. 

Munitions were transported to Demolition Key on the day they were to be used or treated and did 

not remain onsite past working hours. The Navy applied for closure of the OB/OD unit under RCRA 

in 1997. Details of the RCRA closure of this unit can be found in Section 3.12 of this report. 

Open Burning 

The following types of ammunition and explosives were authorized for treatment by OB, and it is 

assumed that they have been used or treated on Demolition Key at some time in its operational 

history. 

• Black Powder 

• Floating Smoke Pots 

• Pyrotechnics 

• Smokeless Powder 

• Bulk High Explosives (2,4,6-trinitrotoluene [TNT]) 

• Cartridge-Actuated Devices 

• Demolition Kits 

• TNT Demolition Blocks 

• Tracer Mix and Other Pyrotechnic Mixtures 

• Primers 

Waste ordnance was burned at the OB facility on the ground surface. The unit had a 5 pound NEW 

per burn operational limit. Supplemental materials such as diesel fuel may have been used during 

burning operations in the early stages of facility's life. "Starter" or initiating fluids were not used at 

the facility when treatment operations resumed in 1994. Combustion was almost always complete. 

Following a burn, the area was left: unaltered for 24 hours to ensure the waste had completely 

burned. Periodically, ash from the OB treatment process was removed and containerized for 

transport to the permitted storage facility at NAS Key West (EnSafe, 2001). 

Open Detonation 

The types of ammunition and explosives shown below were authorized for treatment through OD.· 

It is also assumed that they have been used at the facility during its initial operation. These 

materials have not been treated at Demolition Key since 1989. 
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• Explosive-Loaded Grenades 

• High-Explosive Bombs 
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Prior to open detonation, all vegetation was cleared w!thin a 500 feet, except ·for mangroves. At 

least five minutes after the detonation, the grounds were searched for unexploded ammunition and 

explosives. Items such as lumps of explosives or unfuzed ammunition were picked up and 

. prepared for the next detonation. Fuzed ammunition or items that may have had internally 

damaged components were detonated in place (EnSafe, 2001). 

Detonation under water was conducted in the past. In general, underwater detonation was 

handled similarly to open detonation on soil. Typically, detonation occurred at a minimum depth of 

10 feet. Policing the area after detonation was limited to collecting debris. 

Munitions Constituents 

A variety of constituents were contained in munitions believed to have been used and/or treated at 

Demolition Key. The type, quantity, and concentration of a specific compound in a munition varied 

according to the munition. Records of the type and quantity of munitions used or disposed of 

were not maintained. The following high explosives are believed to have been used: TNT, 

hehahydro-1,3,5-trinitro-1,3,5-triazone (RDX), pentaerythritol tetranitrate (PETN), n-tetranitro-n

methylaniline {TETRYL), octahydro-1,3,5, 7-tetranitro-1,3,5,7-tetrazocine (HMX), nitroguanidine, 

picric acid, amatol, pentolite. The following initiators are believed to have been used: lead azide, 

lead styphnate, mercury fulminate, tetracene, diazodinitrophenol {DDNP). Other munitions 

constituents used include black powder, smokeless powder, and nitrocellulose (EnSafe, 2001). 

Perchlorate is a common component of mortars, grenades, flares, solid rocket fuels, and 

pyrotechnics and is, therefore, also likely to have been a constituent of munitions used and/or 

treated on Demolition Key. 

3.6.2 Hazardous Materials and Solid and Hazardous Waste 

No hazardous materials are currently being used on the range. No solid or hazardous waste 

currently is generated at the range. 
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No PCBs, lead-based paint, or asbestos are known to be present on the range. 

3.6.4 Regulatory Impacts/Off-Range Releases 

Hazardous waste regulations have negatively impacted operations on Demolition Key in that they 

lead to the closure of the OB/OD unit. As discussed in Section 3.5.4, the potential for the off-range 

release of munitions constituents from the former OB/OD unit was monitored during · the 

post-closure period by seawater sampling. No concentrations were detected above background 

concentrations; FDEP agreed that the Navy could discontinue seawater monitoring in 2004. 

Additional information regarding RCRA closure of the OB/OD unit can be found in Section 3.12 of 

this report. Demolition Ke'y was most recently inspected by FDEP in 2004 as part of a routine 

RCRA inspection. No deficiencies or issues were identified. 

3.7 Cultural Resources 

The range is in compliance with cultural resources programs. No issues requiring additional 

archival search or records review were identified. 

Demolition Key is not included in an Integrated Cultural Resource Management Plan, 

Cultural Resource Management Plan, or Historic and Archaeological Resources Protection Plan. 

Demolition Key is an uninhabited island constructed from dredge spoils in the late 1930s to early . 

1940s. The only structure onsite is a bunker, which consists of wood behind an earthen berm. 

Therefore, archaeological, historic, or Native American/Hawaiian cultural resource programs are not 

applicable to the range. 

3.8 Natural Resources 

The range is in compliance with natural resources programs. No issues requiring additional archival 

search or records review were identified. 

3.8.1 General Natural Resources 

An Integrated Natural Resources Management Plan for Naval Air Facility Key West, Florida, was 

prepared in March 2002. It addresses natural resource management on Demolition Key. Habitat 

management in the plan focuses on protection and enhancement of the natural communities and 

habitats for existing and potential bird rookeries. Other land management· practices include 

wetland protection, invasive and exotic plant removal, and coastal zone management. 
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Demolition Key NW is generally flat and supports the invasive/exotic species of Australian pine 

(Casuarina spp.) and Brazilian pepper (Schinus terebinthifolius). The bay cedar (Suriana maritima) 

and sea-purslane (Sesuvium portulacastrum) are abundant. No mammalian, migratory bird, or 

reptile species appear to be using the key as permanent habitat. However, local personnel report 

that it may be used during part of the year as nesting habitat for migratory birds. Native bird 

species appear to use the key year-round (EnSafe, 2001). 

Demolition Key NW is thickly vegetated with the entire perimeter lined in a dense cover of 

mangroves except for a short portion of the shoreline section, which is used for island access. This 

landing supports several mature Australian pines, while dense populations dominate the interior 

portion of the island. The thick layer of pine needles inhibit all but sparse understory vegetation 

(EnSafe, 2001). 

Demolition Key SW does not have as much invasive/exotic vegetation as the northernmost key and 

is not as elevated topographically. Because of the reduced vegetation, this key does not appear to 

be used as frequently by local bird populations (EnSafe, 2001). 

Threatened and Endangered Species 

Four governmental organizations (U.S. Fish and Wildlife Service, Florida Game and Freshwater Fish 

Commission [FGFFC], NAS Key West Natural Resources Department, and Monroe County), which 

have knowledge of the area, were contacted during RCRA closure of the OB/OD unit at Demolition 

Key to determine whether threatened or endangered species may live on Demolition Key. None of 

these groups had any evidence that threatened or endangered spe_cies live on the key. According 

to the FGFFC, the least tern (a listed threatened/endangered species) may nest on Demolition Key 

from Marc;h to June, although there have been no records of nesting colonies. Monroe County has 

published a map showing threatened and endangered species known to live in the area. None of 

these species' habitat has been noted on Demolition Key or within approximately 3 miles of it 

(EnSafe, 2001). At least one plant species listed for protection by Monroe County, the bay cedar 

(S. maritime), is common on Demolition Key. No white sandy beaches are on the island; therefore, 

sea turtles are not expected to nest there (EnSafe, 2001). 

Migratory Bird Habitat 

The red and black mangroves along the shore of Demolition Key NW have reached heights 

of 30 feet •and provide habitat and nesting sites for wading birds, perching birds, and 

other migratory species. Large migratory species such as the great white heron 
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(Ardea occidentalls) and the great blue heron (A. herodlas) are common in the area, as are 

the smaller species such as the little blue heron (Florida caerulea) and the night heron 

(Nyctanassa sp) (EnSafe, 2001). 

Marine Mammals 
According to the Fish and Wildlife Service, no critical habitat for marine mammals has been 

. designated in the vicinity of the Demolition Key (EnSafe, 2001). 

3.8.3 Other Resource Areas 

Wetlands 
Demolition Key NW supports wetland habitat. Wetland species include the white mangrove 

(Laguncular/a racemosa), red mangrove (Rhlzophora mangle), black mangrove, and sea-purslane. 

High tides flood much of the area delineated as wetland and all three of the mangrove species are 

identified as obligate wetland plant species, and sea-purslane is a succulent herbaceous facultative 

wetland species. The boundary where wetland hydrology begins and ends at the key is undefinable 

because rocky conditions prevent intrusive investigations. Demolition Key SE is not as elevated as 

the Key NW, and sea-purslane is prevalent throughout the entire key. All three mangrove species 

have been noted along its edges. During high tide, this key is almost completely inundated. Thus, 

Demolition Key SE is considered mostly wetland (EnSafe, 2001). 

Garrison Bight Channel 

The narrow channel separating the twin keys is approximately 150 feet long and carries a swift 

current from the deeper Garrison Bight Channel (to the east) through the narrow cut dividing the 

island, and then disperses into a shallow (1 to 3 foot) flat area to the west. This flat area extends 

fromthe northern portion of Demolition Key NW to the southern portion of Demolition Key SE. 

The shallow flats are a habitat for mangrove establishment. As the mangroves mature, their 

branches overhang the waters, eventually creating a habitat for juvenile fish and crustaceans. The 

shallow waters limit the size of predators that can be supported in the area. 

The high flow rate in the channel limits any submerged aquatic vegetation from the 

middle (deepest) portion of the channel; however, submerged vegetation has established in areas 

of low-energy flow across the flats. The northwest, windward side of the key had quiet waters 

bordering mangroves. Several patches of turtle grass (Thal/as/a testudlnum) were observed when 

approaching the island. This habitat would harbor the following invertebrate species: spiny lobster 

(Panu/lrus argus), queen conch (Strombusglgas), hawkwing conch (S. Ran/nus), Caribbean vase 
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conch ( Vasum mulcatum), and hermit crabs (Petrochirus diogenes). The waters surrounding 

·Demolition Key would be expected to support nursery inhabitants from the following species: 

red snapper, yellow-tail snapper, and mutton snapper (all members of the Lutjanus genus.) The· 

quieter waters also support the larger predatory fish representatives such as barracuda 

(Sphyraena barracuda) and tarpon (Mega/ops at/anticus) (EnSafe, 2001). 

Florida Bay 

The bay surrounding Demolition Key consists of relatively deep waters within .the 

Garrison Bight Channel to the south and east and shallow waters to the northwest. The 

shallow waters west of Demolition Key support patches of turtle grass ( Thal/assia testudinum) a 

common food and habitat for the queen conch (Strombus gigas). The water surrounding 

Demolition Key also supports abundant marine grass beds at shallow depths. These grass beds 

provide habitat for fish and other marine organisms and are a vital component of the benthic food 

web. Healthy communities of marine grass beds are reported to be present near Demolition Key. 

Many commercially and recreationally important fish species are reported to live and feed in the 

area of Demolition Key (EnSafe, 2001). 

Regional Fisheries 

Seagrass beds are transitional habitats between the coral reef and mangrove habitats. As such, 

they are important to many species of both ecosystems. They provide abundant food and shelter 

for many species of fish, sea turtles, and invertebrates. They represent the richest nursery and 

feeding grounds in South Florida's coastal waterways. In addition to representing a 

primary resource for grazers, seagrasses provide vast amounts of energy via detritus that ·may 

cycle internally or be expected in mangrove or coral reef communities. 

· Many species of fish complete their life cycle within the mangrove community. Others depend on 

mangroves during juvenile life stages and migrate to grassbeds and/or coral reefs when mature. 

Others are seasonally or locally abundant. Many of the invertebrates and fishes are important to 

the region's recreational and commercial fisheries (EnSafe, 2001). 

Marine Sanctuaries and Wildlife Refuges 

Demolition Key is located within the boundary of the FKNMS. Because the Florida Keys National 

Marine and Sanctuary Protection Act applies only to submerged lands, Demolition . Key is not 

covered by these regulations. Demolition Key is not within a national wildlife refuge, although it 

does lie between the Key West National Wildlife Refuge, approximately 2.5 miles west of Truman 
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Annex, and the Great White Heron National Wildlife Refuge, approximately one half-mile 

north-northeast of Demolition Key. 

Coastal Zones 

Demolition Key lies within a coastal zone; and is therefore subject to the Florida Coastal 

Management Act. Demolition Key is in compliance with the contents of this statute. 

3.8.4 Public Interest 

No outside parties have threatened or instigated legal action against the Navy with regard to 

natural resources on the range. No environmental groups or other interested parties have 

expressed concern about impacts on natural resources from range use. 

3.9 Emergency Planning and Community Right-to-Know Act 
The range is in compliance with EPCRA requirements. No issues requiring additional archival 

search or records review were identified. 

No munitions or toxic chemicals are currently being used on the range; therefore EPCRA reporting 

for munitions is not applicable. Even if the range is us.ed in the future for emergency detonation of 

unstable or civilian explosives, EPCRA reporting will still not be required because the range has less 

than ten full-time employees and less than 20,000 man-hours/year are spent on the range. 

3.10 Environmental Planning 

No instances of NEPA noncompliance were found. No issues requiring additional archival search or 

records review were identified. 

3.10.1 National Environmental Policy Act 

No NEPA documentation, such as a categorical exclusion or environmental impact statement, has 

been prepared for the range. There are no plans to change the frequency or type of range 

operations in such a way that would require additional NEPA documentation. No outside parties 

have threatened or instigated legal action or waged a negative media campaign against the Navy 

with regards to NEPA compliance on the range. 

3.10.2 Land Use 

Demolition Key is an isolated, uninhabited land mass. The island has not been used for munitions 

or explosives training, testing, or disposal since 1995. No encroachment issues related to 
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community land use were identified. The range has not received any complaints about noise or 

land use associated with Demolition Key. 

3.11 Range Environment and Safety Management 

Demolition Key is in compliance with these requirements. No issues requiring additional 

archival search or records review were identified. 

3.11.1 Administrative Requirements 

A range management plan addressing long-term sustainable range management objectives is being 

prepared for the Key West Range Complex. Currently, no munitions activities are being conducted 

on the range. No detailed records of munitions used during past training or disposal operations 

were maintained. 

3.11.2 Safety Management 

Demolition Key is an uninhabited island accessible only by boat and restricted to authorized 

Navy personnel. Signs are posted and maintained to discourage trespassers. In the past, the 

Garrison Bight Channel was blockaded on both sides of the key to prevent access to Demolition Key 

during testing/treatment operations involving explosives. 

The range has not been used since 1995. Evidence of trespassers, including campsites, have been 

discovered on Demolition Key. In the past year, a fire on the key is believed to_ have been the 

result of trespassers. 

3.11.3 Range Environmental Management 

Training, testing, and disposal of munitions were conducted on the range from 1960 to 1995. In 

the early years of operation, diesel fuel was used as an initiating fluid during OB operations. 

Currently no munitions operations are taking place on Demolition Key. Environmental impacts from 

past munitions use on the range have been investigated under Comprehensive Environmental 

Liabilities Act (CERCLA) and RCRA (see Section 3.12). 

3.11.4 Range Explosives Safety Communication 

In the past, the NAS Key West Weapons Department Officer was responsible for notifying the 

NAS Key West Fire Department prior to commencing training or OB/OD activities. In addition, 

emergency response craft were on standby when training or OB/OD was conducted. In the event 

of an off-range munitions hazard, the range would contact the NAS Key West Public Affairs Office, 
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which is responsible for notifying installation personnel and the public of any off-range hazards. No 

records of off-range incidents were found. Currently no munitions activities are conducted on the 

range. Therefore, the range does not participate in a public-involvement program or have a public 

outreach plan. The range may be used for emergency response operations for unstable or civilian 

explosives. In this event, the Weapons Officer and Public Affairs office would be responsible for 

range explosives safety communication. 

3.12 Installation Restoration 

Demolition Key has been addressed under both CERCLA and RCRA. 

In May 1990, a preliminary remedial investigation (RI) was conducted at several of the 

Navy's Installation Restoration program sites at NAS Key West. After the preliminary RI, the 

Environmental Protection Agency issued a Hazardous and Solid Waste Amendments (HSWA) permit 

for NAS Key West. During this process, each of the sites was classified into one of the following 

categories: (1) sites requiring additional RCRA facility investigation (RR) work, (2) sites requiring 

an RFI, (3) sites requiring additional RI work, or (4) sites requiring preliminary RI work. 

Demolition Key NW was classified as a "site requiring preliminary RI work'' (ABB, 1992). Therefore, 

in March through May of 1993, a preliminary study on Demolition Key NW was conducted. These 

sampling and analysis efforts chiefly focused on volatile organic compounds (VOCs)1 

semivolatile organic compounds (SVOCs), PCBs, and metals in soil, groundwater, and sediment 

· (IT, 1994). 

Numerous metals were detected in surface soil samples. Antimony, arsenic, cadmium, copper, and 

lead exceeded state soil cleanup target levels. Low concentrations of SVOCs ( < 1 mg/kg) were 

detected in surface soil samples from munitions testing/training areas on Demolition Key NW. 

One groundwater grab sample contained several metals exceeding state groundwater protection

based cleanup goals. Sediment samples were collected in the channel between Demolition Key NW 

and SE; none of the samples exceeded state criteria. 

Additional soil samples were collected from four onsite pits in 1995 to further delineate 

concentrations of lead, arsenic, and antimony. Two of the four pits contained concentrations above 

state cleanup levels (Bechtel Environmental, 1995). 

The Navy applied for closure of the OB/OD unit under RCRA in 1997. In 1998, soil and other 

materials (munitions debris) were removed from the OB/OD unit. Excavated material was screened 
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to remove large metal pieces. Several boxes of ammunition were uncovered in the excavation. 

There is no evidence that buried munitions are present at other locations on Demolition Key. 

The original 10-foot-diameter OB/OD unit was over-excavated to a nominal 30 feet in diameter and 

down as far as 18 inches or until the water table was reached. Excavation on the channel end was 

terminated when mangrove roots were encountered. Soil samples were collected from the 

excavation ·and analyzed for total and TCLP VOCs1 SVOCs 1 explosives1 metals1 petroleum 

recoverable organics 1 ammonia, nitrate1 and sulfate. Contaminant concentrations of 

214-dinitrotoluene1 antimony1 arsenic1 barium, cadmium, copper1 lead 1 manganese, strontium, zinc 

remaining in the OB/OD pit exceeded FDEP soil and/or groundwater cleanup target levels 

(EnSafe, 1999). Because clean closure of this unit could not be attained, the closure permit was 

modified to include construction of a soil cover over the unit and post closure care. 

Since the OB/OD treatment unit was within a military range, this closure plan only addressed the 

unit and its immediate vicinity. Closure consisted of backfilling the excavated depression with 

compacted soil and stabilizing the surface with native vegetation, thus reducing direct exposure to 

human and ecological receptors (EnSafe, 2002). The post-closure plan required monitoring of 

seawater in the channel adjacent to the OB/OD unit for aluminum 1 antimony, arsenic1 barium, 

beryllium, cadmium, copper, lead, manganese, strontium 1 and zinc. The concentrations were 

compared to background concentrations in other similar areas around Key West. The Navy 

monitored seawater from 2002 to 2004. No concentrations exceeded background concentrations. 

Therefore, the FDEP agreed that the Navy could discontinue seawater sampling in 2004. However, 

because soil concentrations above cleanup levels were left in place1 Demolition Key remains in 

post closure under RCRA. 

NAS Key West has a Restoration Advisory Board (RAB) that has been involved in the investigations 

at Demolition Key. No issues of concern have been raised by RAB or other members of the public 

regarding Demolition Key. 

If the Navy were to transfer control of Demolition Key in the future or use the land for a purpose 

that is incompatible with range activities, additional investigation and/or remediation may be 

required under the prevailing environmental regulations at that time for military ranges. 

3.13 Storage Tank and POL Management 

The range is in compliance with these requirements. There are no storage tanks or POL use on the 

range. No issues requiring additional archival search or records review were identified. 
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The range is in compliance with these requirements. Groundwater at Demolition Key does not 

contain water of sufficient quantity and quality to be considered a viable freshwater supply in the 

Florida Keys. Therefore, drinking water evaluations are not applicable. No issues requiring 

additional archival search or records review were id~ntified. 
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Both ranges are currently in compliance with applicable federal, state, and local environmental 

regulations. 

To help maintain future compliance, several recommendations are made for the PTR. A 

public information program is recommended to warn divers of potential hazards associated with 

legacy munitions in the vicinity of the target. Also, any future repair or refurbishment of markers or 

targets at the range may require additional NEPA documentation. If the TACTS towers are 

dismantled during range upgrades, its NPDES permit may need to be modified for demolition 

. activities and, ultimately, terminated. Also, documentation may need to be prepared to 

categorically exclude demolition activities under NEPA. 

Munitions constituents have been detected at Demolition Key; however, seawater monitoring does 

not indicate munitions constituents are migrating off~range. If munitions training or testing 

activities are resumed in the future, it is recommended that Demolition Key be evaluated further . 

under the Navy's Range Sustainability Environmental Program Assessment. If the Navy were to 

transfer control of Demolition Key in the future or use the land for a purpose that is incompatible 

with range activities, additional investigation and/or remediation may be required under the 

prevailing environmental regulations for military ranges at that time. 
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As part of this archival search and records review, a Range Data Folder (RDF) was prepared for the 

Key West Range Complex. It contains documents and materials related to the operation and 

environmental compliance of the PTR and Demolition Key. The RDF is a repository for supporting 

data that was used to develop this report. Documents and materials are compiled and preserved in 

electronic media formats, as appropriate. The documents contained in the RDF and referenced in 

this report are listed below. 

Patricia Target Range: 

• "Big Bombers Will Use Local Target1', Key West Citizen, June 26, 1957. 

• Changes to 32 CFR Part 775 specific to NA VAIR DET Key West Operations. 

• Continental Shelf Associates, Inc., 1999, Range Management Plan for Training and 

Management of the Patricia Target Ranger Key West;. Florida, prepared for Naval Air Station 

Key West.. 

• Department of the Navy, February 11, 1998, Naval Air Station Key West Instruction 

2710.2P. 

• Department of the Navy, March 2002, Integrated Natural Resources Management Plan for 

Naval Air Fact'lities Key West;. Florida. 

• Letter from NOAA to Lieutenant D.J. Gruber, Naval Air Station Key West, October 19931 

Subject: Patricia Range and U.S. Navy ESA Section 7 Responsibilities. 

• Letter from Mayor Cheal to The Honorable John H. Dalton, Secretary of the Navy, 

October 14, 1993. 

• Letter from Commander in Chief, U.S. Atlantic Fleet to Chief of Naval Operations, 

January 25, 1995, Subject: Comments on Draft Management Plan for Florida Keys National 

Marine Sanctuary. 

• Lewis Environmental Services, 1996, Preliminary Range Management Assessment, prepared 

for Naval Air Station Key West. 

39 



Final Archival Search and Records Review Report 
Key West Range Complex 

January 1~ 2006 

• Memo from LT James Farson, JAGC, USNR to LCDR Jeffery Styron, JAGC, USN, 

November 21, 1995, Subject: Naval Activities within the Florida Keys National Marlne 

Sanctuary. 

• Memorandum from Kim Mcconnaughey (COMNAVAIRLANT N36) to· Richard Ruizich 

(NAS Key West), January 20, 2000, Status of Patricia Target. 

• Naval Air Systems Command T&E Division, Marine Operations and Targets, Key West 

Detachment, August 30, 2002, Rnal Report Patricia Target Sutvey Conducted On-Site 

Marquesas Keys, Florida. 

• Naval Air Systems Command, T&E Division, Marine Operations and Targets, Key West 

Detachment, September 5, 2002, Patric/a Naval Training Range Initiatives. 

• Naval Warfare Assessment Station, May 2000, Reet Training Area/Range Directo~ 

Section VLJ Key West Complex Area. 

• The Onyx Group, May 2004, NAS Key West AJCUZ Update, prepared for the Department of 

the Navy. 

• United States Environmental Protection Agency Region IV, Authorization to Discharge under 

the National Pollutant Discharge Elimination System, October 29, 2004. 

• U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National 

Ocean Service, Office of Ocean and Coastal Research Management, Sanctuaries and 

Reserves Division/' 1996, Florida National Marine Sanctua~ Final Management 

Plan/Environmental Impact Statement 

Demolition Key: 

• ABB Environmental Services Inc., October 1992, Documentation Support and Hazard 

Ranking System II Scoring/' Naval Air Station Key West;. Rodda. 

• Bechtel Environmental, Inc., November 1995, Delineation Sampling Report for SWMU-11' 

SWMU-21' SWMU-31' SWMU-~ AOC-A, AOC-Bf IR-11' AND IR-3 at the Naval Air Station Key 

West;. Florida. 
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• Department of the Navy, March 2002, Integrated Natural Resources Management Plan for 

Naval Air Facilities Key West Florida. 

• EnSafe Inc, 1999, Demolition Key RCRA Miscellaneous Closure Report. 

• EnSafe, Revised July 2001, RCRA Part 8 Hazardous Waste Facility Operation Permit 

Application for Demolition Ke~ Naval Air Station Key West Aorida. 

• EnSafe Inc, June 2002, Demolition Key RCRA Miscellaneous Unit Certification of Closure/ 

NAF Key West Florida. 

• IT Corporation, June 1994, Final Report RCRA Facility Investigation/Remedial Investigation 

got SWMU lf 2/ ~ 4/ ~ ~ IR SITE 1/ ~ ~ ~ AOC Site A and AOC Site 8/ Naval Air Station/ 

Key West Key West Aorida. 

• Letter from Florida Department of Environmental Protection to NAS Key West Public Works 

Office, November 81 2004, Subject: Naval Air Station Key West; FL6 170022952; 

Postclosure Permit 0063302-HF-002; Demolition Key Seawater Monitoring Report Prepared 

June 2004. 

• Letter from Florida Department of Environmental Protection to NAS Key West Public Works 

Office, December 23, 2004, Subject: Naval Air Station Key West ; FL6 170022952; 

Postclosure Permit 0063302-HF-002; Demolition Key Seawater Monitoring Report prepared 

June 2004. 

• NAVFAC EFD SOUTH, June 2004, Demolition Key Seawater Monitoring Report for Naval Air 

Station Key West Florida. 
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I 
rimary Points of Contact: 

Range POC 
···-~ .. ----

Name 
Title/Code 
Address 

OSC Jeff Davis -Chief Robert Harris 

LCPO Tarpon 

Tarpon MRU NAS Key West 
-~-·---

PO BOX 9001 
- -·~----· 

Key West, FL 33040-9001 

Environmental POC 
... 

Michael Stanka 

Environmental Coordinator 

NAS Key West --
PO BOX 9007 

--~---

Key West, FL 33040-9001 
. - ·----~- ------· ··----

PhoneNumber 

Email Address 

305-293-2954 
davisro@naskw .navy. mil 

II. Range Characteristics: 
>-.• 

A Range Name: Patricia Target 

8. Range Status: 

0 Active D Inactive 

···- ~- -·. """ ___ 
-··--·~--

C. Range Classification (check each that applies): 

305-293-2030 
-------~ 

stankam@naskw. navy .mil 

D Small Arms Range (.50 cal. & under) 
0 Firing Range (projectile, torpedoes, etc.) 
D Testing 

D Open Burning/Open Detonation 
Other (Please Describe): 

0 Training 

D. Range Type (check each th'at applies): 

Air to Air D Land to Air 
[] Air to Land ' D Land to Land 
0 Air to Water D Land to Water 
D OB/OD (RCRA permitted or interim status unit) 
DOB/OD (Training and/or <;mergency ops) 

Other (Please Explain):/ 

D Water to Air 
Water to Land 

D Water to Water 

E. Where is/was the range locaJed? (Include installation, town/city, county, state) 

Installation: NAS Key West 

City or Town: Key West ; 

Longitude: 82-13.995'' 

County: Monroe 

Latitude: 24-34.440'N 

State: FL 

F. What is the area of the rarfefe (in acres for land, square nautical miles for water)? 

~ a. Impact area: Land portion Water portion 3 

b. Entire range (includes impact area): Land portion Water portion ~~--
G. If wetlands are present at the range, what is the area of wetlands in each of the following (in acres)? 

Impact area: acres 

Entire range (includes im~act area) acres . 

H. If the range is a water range, howtrlany miles.lrom shore is it located? (If the range extends through 
more than one selection, please check all that apply.) 

Less than 3 Between 3 and 12 ;;zi Between 12 and 200 Over 200 

I. lfthe range or portion of the range is within 3 miles of the shore, do any ordnance items enter the 
water in that portion of the range? · 

~ Yes 11!1 No i~ Unknown Not Applicable 

J. The enclosed geographical map shovvs the following: 

'"' Range location 0 Range bounderles VI Target locations 

Range areal extent including: 

CJ Counties 0 Tribal reservations [] Independent cities/towns/states 

Part Three: Patricia Target Page 1 



A. Who is the current owner of the land/range? (Select one. Be as specific as possible.) 

~ Navy Other Federal Agency Other 

Identify: Naval Air Station Key West 

B. If the land is not owned by the Navy. when does the lease or agreement to use the land expire? 

C. Is the range or a portion of the range scheduled to be closed in accordance with the Base Realignment 
and Closure Act (BRAC)? 

0 Yes ~No 1-. 
I 

D. Who is the cognizant authority/range manager? 
----·---~-- ·-·----~ .... 

OSC Jeff Davis Name 

Command 
·Title/Position 

Address 

NAS Key yj!!_St Ta'-e9-~-----·-·---···-·--·----- -

Phone# 

Email 

LCPO 

PO BOX 9001 

Key West, FL 33040-9001 

305 293 2954 

davisro@naskw.navy.mil 

E. Who are the primary users of the range? List training groups, squadrons, other services, foreign 
countries, etc. ~ 

IV. Range Access: 

A. How is access currently controlled? (Select all that apply.) 

No controls 

0 Signs 

0 Log-in book 

'.J Office check in 

) 
Barricaded during operations 

D Siren/notification during operations 

D Patrolled by security officer or other official 

D Patrolled by vessel 
'i Guard at gate Patrolled by aircraft 

Fences ~Other Airspace controlled by TARPON personnel. 

Access key maintained by security/range officer verbal verification usage given to Miami FAA 

B. Have there been any documented instances of unauthorized access to the range by the public? 

::J None 1-2 instances per year fi'] Unknown 

3-5 instances per year , · : 1 More than 5 instances 

Please provide specific inforrhatioA Jor ranges with more tha.n 3 instances per year . . , 
V. Range Use: 

A. When was the range last used? Mar2000 

B. When was the range established? Jan 1942 

C. Is the range scheduled for closure [J Yes ~No 

If Yes, what is the scheduled closure. date? 
r 

D. Does a range manual/instruction (or operating guide) exist? i'l Yes No 

If Yes, please list title/date and provide document CINCLANTFLTINS 3120.26E Revised 7/1/98 

E. How often is the range used? (Select one) 
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Daily '.J Weekly Monthly L_j Unknown 

~ Other dialy when squadrons are present 

F. Do records exist that can be considered accurate and complete? 

~ Yes D No CJ Unknown 

If Yes, please describe the records including the years for which they exist. 

Records kept of 174E Airspace useage. Records kept 1 year only. Schedule is computerized in 
Tarpon office. A weekly message of useage is issued. 

G. If records of the range's use are kept, who maintains them? 

Name 

Command 
Title/Position 

Address 

Phone# 

Email 

------·-· 
OSC Jeff Davis --·---··--
TARPON .. 

.. 
--·~ 

LCPO 
·--··----------·-·--··· 

PO BOX9001 

"'i'' 

Key West, FL 33040-9001 
---- -

305-293-2954 

davisro@naskw.navy.mil 

H'. What type of range records are maintained? (Check all that apply) 

D Munitions expenditures including: 

···---
.__ 

·-

-

Types D Quantities Locations D Estimated dud rates 

Munitions mishaps attributed to UXO that occurred either on or off-range 

UXO clearance operations conducted on range 

All areas containing known or suspected UXO on range maps or installation master planning maps 

~ Information on any rounds landing off-range that were unrecoverable or not locat 

~ List of personnel, squa9rons, other services, foreign countries, etc. that use/used the range 

D Other (please explain) . 

I. What type of ordnance is/was used at the range? (Select all that apply) 

D Small Arms Ammunition (.50 cal or under) 

Cl Hand Grenades 

Rifle Grenades 

Projected Grenades 'i 
Mortars 

Bombs 

../:Rockets 

Large rocket motors(> 1,000 lbs) 

C Warheads 

Projectiles 

Submunitions 

Torpedoes 

~ ; Mines 

[1 Depth Charges 

:_· ·J Riot control agents 

Bulk propellant, propellant charges 

. Bulk high explosives, demolition charges 

•;z. Pyrotechnics {flares, signals, simulators) 

Primers, detonators, fuzes, squibs 
·: CADs/PADs 

..... : Guided Missiles 

[J Ballistic Missiles 

~;z, Other Practice bombs and bullets were used in the 
'~ past 

J. If possible, please provide the NSNs, DODICs (i.e. NALCs), and standard nomenclature of these 
items as well as the number used at the range per year: 

K. On average, how much ordnance was used at the range annually? Please provide this information in 
total 

Total Weight (lbs): NEW 

L. What types of targets were/are used at the range? Stationary Mobile None Unknown 

If targets are/were used. please provide details including types and locations: 
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VII. 

Sunken ship 

M. What range use reports are/were forwarded to a higher command? 

If yes. please provide details including requirement reference: 

none 

Range Clearance: 

A. Does the range have an established maintenance schedule? 

0 Yes b2'1 No LJ Unknown 
If Yes, please provide details: 

B. Does/did the range have an established UXO, range debri~_~r target clearance schedule? 

Yes ~ No 0 Unknown ,-
If Yes, please provide det~ils (including technologies used for. detection, retrieval and destruction): 

C. Are/were range debris moved from the range? 

0 Yes ~ No Unknown 

D. If yes, how is/was the range debris decontaminated? 

100% visual inspection 

0 Thermally processed - pan 

0 Thermally processed - hot gas 

Please provide details: 

E. Where does decontamination take place? 

Thermally processed - enclosed unit 

0 Thermally processed - no containment 

0 Washout Other 

On the range 0 Off the range Both Unknown ~ Not Applicable 

F. In the past three years, t;ias the activity recycled metal range debris through a local DRMO? 

0 Yes ~ No 0 Unknown Not Applicable 
If Yes, please pr~vide specific details (including the DRMO used and volume per year): 

G. In the past three years, has the activity recycled metal range debris through a QRP? 
,/ 

Yes No 0 Unknown ~ NotApplicable 
If Yes, please provide specific details (including the types of items recycled, any processing of these 
items. and volume per year): 

H. In the past three years, has !he activity recycled metal range debris through direct sales? 

0 Yes No 0 Unknown ~ Not Applicable 
If Yes. please provide spe;~fic details (including the types of items recycled, any processing of these 
items, and volume per year): 

I. What is the position/title df the certifying individual? 

Environmental lnvestigationsfCleanups/Responses: 

A. Is the range, including the impact area, undergoing or has already undergone any type of investigation, 
cleanup, or response action of unexploded ordnance (UXO) or other contamination? 

~Yes LlNo 
Yes (Please ela te): )j, 
Baseline Investigation ., 

If yes, please a ac m ormation including reason for the cleanup, regulatory authority (e.g. CERCLA, RCLA) 
the cleanup is/was conducted under, and anticipated/actual completion date. Include a copy of the work 
plan or reports if available. 

B. If a response action is being taken or was taken, was it conducted under CERCLA or RCRA authorities? 

[i] CERCLA [iJ RCRA 001 Both lil Unknown 

Please elaborate: 
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C. Has any investigation. sampling, or analysis of the range been conducted (i.e. soil, groundwater and 
surface water monitoring, air emissions assessment, impacts to endangered species and sensitive 
ecosystems.etc.)? · 

Yes C.~ No 

If Yes, please explain. Include media evaluated, tests conducted, results and subsequent actions taken. 

Sediment, water sampling. 

D. Is the range currently being monitored or sampled on a periodic basis for environmental reasons? 

Yes ~No 
If Yes, please provide specific details. 

E. Are any investigations, samplings, or analyses planned for ij)J~ range in the future? 

Yes ~No ;.. ' 
If Yes, please explain. Include estimated time frame, media to be evaluated, tests to be conducted, and 
potential actions to be taken. 

VIII. Costs: 

A. How much does it cost to maintain the range on an an~ual basis? (Please include the source of this 
funding): Total $ 0 

Security $ Maintenance $ 

Safety $ Permit conditions $ 

Labor $ Other $ 

Comments: 

B. If the range, including the impact area, is undergoing or has already undergone any type of investigation, 
cleanup, or response action for unexploded ordnance (UXO) or other contamination, please provide the 
following cost data as of the end of FY99. 

0 Investigation Type of Funds · 

0 Complete Cosv'$ 80000 ERN 

DERN 
0 ERN 

0 BRAC 0 O&MN 0 Other 

0 On-going Cost S 0 BRAC O&MN Other 

CJ Planned Cost J$ BRAC O&MN 0 Other 

Comments: 

Response Action Type{ 

fJ Complete Cost $ 

On-going Co~t! $ 

[]ERN CJ BRAC O&MN [j Other 

[JERN BRAC O&MN [J Other 

Planned Cost $ ERN !-l BRAC no&MN C1 Other 

Comments: 

C. If any environmental investigations, samplings, or analyses of the range have been conducted or are 
planned, please provide the following cost data as of the end of FY99. 

· ·; Environmental investigations, samplings, or analyse 
' 

: : ] Complete Cost $ 
[:-J On-going · Cost $ 

Planned Cost $ 

Comments: 

~~ ., 
[ 'ERN 

[] ERN 

ERN 

... ~ BRAC 

BRAC 

BRAC 

D. Please provide any other cost data that may be considered appropriate. 

IX. Environmental Considerations: 

·:o&MN Other 

O&MN [J Other 

C"JO&MN , .. ]Other 

A Has the activi ·ved any verbal ahd/or written notices from regulators regarding surface or ground 
water cont ination. a sociated with range use? · 
· · • None ;_-~ 2-3 More than 3 ~:·i Unknown 

. __ .,,.,,,_.....fie information for ranges with any notices. 
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B. Has the activity received any verbal and/or written notices from the public regarding surface or ground 
water contamination associated with range use? 

None ~ 1 2-3 C More than 3 Unknown 

Please provide specific information for ranges with any notices. 

C. Do the activity's natural resource plans include resources located on the range? 

~ Yes No '] Unknown 

D. Is there any information indicating the presence of any potential or known threatened/endangered 
species flora and fauna - on the range? 0.) 
~ Yes No 0 Unknown <( 
lfYes,identifyspecies: Sev.- +vr-\\.eS ~ \?i>CpOi"::>eS.. 0 

E. Has the activity received any verbal and/or written notices from regulators regarding the a verse impact::: 
on sensitive ecosystems or natural resources associated with range use? 

None ~ 1 2-3 C More than 3 Unknown 

Please provide specific information for ranges with ariy notices. 

F. Has the activity received any verbal and/or written notices from the public regarding the adverse impacts 
on sensitive ecosystems or natural resources associated with range use? 

0 None 0 1 0 2-3 ~More than 3 D Unknown 

Please provide specific information for ranges with any notices. 

G. Has the activity received any verbal and/or written notices from regulators regarding the permitting 
of range operations under any environmental media? 

~ None 1 [J 2-3 D More than 3 Unknown 

Please provide specific,information regarding any such notice and the media in question 

H. Have any NEPA documents that address range operations been prepared? 

Yes ~ No Unknown 

If Yes, please list the titles p{these documents. 

X. Outside Interest: 

A Describe the degree of publit interest in this range: 

[] None [] Slightly interested Very interested ~ Extremely interested 

This interest is g~nerally: ' .! Favorable []Neutral Negative 

Comments: / I 
Environmentalists think we are bombing the turtles. 

B. Describe the degree of interest of any Federal land managers in the range: 

·;;.~ None • J Slightly interested : ~} Very interested : Extremely interested 

This interest is generally: ;~~ Favorable Neutral ~i Negative 

Comments: 

C. Describe the degree of interEJSt of any Federal and State regulators. including Indian tribes with 
regulatory authorit1es, in the range~ I ·~ 

@ None ~J Slightly interested [i] Very interested Extremely interested 

This interest is generally: Favorable [i] Neutral Negative 

Comments: 

D. Are there any environmental justice issues associated with the range? 

· : Yes ~No 

If Yes, please provide details: 
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SECTION VI.I 

KEY WEST COMPLEX 

A References 

1. CINCLANTFLT Instruction 3120.26 

B. General Description 

The Key West complex is located over open-ocean in waters adjacent to the southwestern 
coast of Florida. See Figure Vl.l-1. The Key West Tactical Aircrew Combat Training System 
(TACTS) consists of the United States Air Force (USAF) equipment relocated from Homestead 
Air Reserve Station (ARS) to Naval Air Station (NAS) Key West after a hurricane severely 
damaged Homestead in 1992. The complex is composed of the following instrumented 
ranges and target areas: 

1. Marquesas "Patricia" Target 
2. Key West TACTS 

The following non-instrumented warning areas, Operating Area (OPAREA) and Air Traffic 
Control Assigned Airspace (A TCM) are associated with this complex: 

3. Warning Area 174'(W-174) 
4. Warning Area 465 (W-465) 
5. Key West OPAREA 
6. Bonefish ATCM 

( .... 

C. Command Structure 

1. Scheduling Authority: Commanding Officer 
NAS Key West, FL 33040-5000 
DSN: 483-2777; Comm: (305) 293-2777 

2. Scheduling Activity: 

Key West TACTS 

Navy/Marine Corps Units: Naval Warfare Assessment Station, 
Detachment, (NWAS Det) 

Other Units 

All Other Areas 

D. Geography and Characteristics 

NAS Key West, FL 33040-9001 
DSN: 483-'2501; Comm: (305) 293-2501 

USAF 93rd Fighter Squadron 
Homestead ARS, Homestead, FL 33039 
DSN: 791-7026; Comm: (305) 224-7026 

NAS Key West, (Tarpon MRU) 
DSN: 483-2430; Comm: (305) 293-2430 

SolA~C~~ fL.~T T(l-AltJJNG AP.EA/(2.M.Je~ Dtf2Ec~f2-y 
NA-VAi- \NA~FA-!<,J:: A-S'5~5SM.~T"'51/1.TlON 

C0'i?C>tJA, CA 
MA-'i ·"2...DO 'D Vl.1-1 



1. Marquesas "Patricia" Target 

a. Boundaries/Access 

The Marquesas "Patricia" Target is an unattended/non-instrumented ship-hulk target located 
in W-174E, 29 NMI from the NAS Key West TACAN, Channel 29, bearing 270°. The target is 
surrounded by a two NMI radius surface danger area. W-174E extends from the surface up 
to 10,000-feet. Target access is by boat. See Figure VI.I-I. 

b. Exercises/Ordnance 

Air-to-surface exercises are authorized. Weapons delivery is not allowed. 

c. Target 

The target is a grounded ship hulk 306-feet in length and 37-feet beam. The target is 
visible only during low tide. The target does not protrude above the surface. 

d. Scheduling 

The Marquesas "Patricia" Target is available during daylight hours for target runs and 
during night hours for searchlight runs. The target is not available on Saturdays, Sundays, 
and holidays. Message or telephone requests must be received 48 hours prior to planned 
operations (excluding weekends). The scheduling activity is NAS Key West, telephone 
DSN: 483-2430; Comm: (305) 293-2430. 
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2. Key West TACTS 

a. Boundaries/Access 

The Key West TACTS is located in W-174 and in the Bonefish ATCAA. The range is 
divided into two operating areas, the north range and the south range, which can be 
combined for large operations. The TACTS range is normally scheduled from 50-feet 
above ground level to FL430. Access to TACTS equipment is by boat. See Figure Vl.1-1. 

b. Exercises/Ordnance 

The TACTS provides aircrew training and performance evaluation in air-to-air combat. 
Ordnance expenditure is not authorized. 

c. Targets 

None. 

d. Scheduling 

Each range will normally be available for sixty-minute periods, five days a vyeek, from 0700 
until 1700. Navy/Marine Corps scheduling is performed by NAS Key West, telephone DSN: 
483-3277; Comm: (305) 293-3277 or PY NWAS Det, telephone DSN: 483-2501; Comm: 
(305) 293-2501. USAF 93rd Fighter Squadron is the scheduling activity for USAF Units. 

e. Instrumentation 
' ' One AN/GSQ-T50 36 aircraft TACTS with a Control and Computation Subsystem (CCS}, 

four Advanced Display and Debriefing Subsystems (ADDS) which are located in building A-
4082 NAS Key West. IOC: 1989. The TACTS provides real-time display and post mission 
playback of air-to-air maneuvering, simulated air-to-ground deliveries, and electronic 
warfare simulations. Two ADDS are located at Homestead Air Reserve Station, FL See 
AppendixA.2 for a description of the TACTS. Operation and maintenance (O&M) is. 
accomplished by on-site government and contractor personnel .. 

f. Resources 

(1) AN/FPS-678 radar, IOC; Early 1960s. The AN/FPS-678 is used in conducting 
ground-controlled intercept (GCl}training of aircrews. O&M is accomplished by on-site 
military and contract personnel. 

(2) UHFNHF Communications. 

(3) Hurricane-proof building of concrete construction. 

(4) Backup 300 kW generator, IOC 03/94. 
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3. Warning Area 174 {W-174) 

a. Boundaries 

W-174 is special-use airspace over open ocean bearing 065° through 355° from the NAS 
Key West TACAN, Channel 29. W-174 overlaps Key West OPAREA-Areas 1-4, 7-8, 12-
19, 23-30, 34-41and46-52. W-174 is divided into seven areas, which extend from the 
surface up to FL700 in areas W-174A/B/C/D/F/G and from the surface up to FL300 in 
area W-174E. See Figure Vl.1-1. · 

b. Exercises/Ordnance 

Air-to-air gunnery is authorized only in W-174A. Air Combat Maneuvering {ACM), 
instrument training, GCI, and other exercises are sdheduled as requested. 

c. Scheduling 

W-174 is available continuously; however, it is normally scheduled from 0700 to 2400 daily. 
W-174 airspace is scheduled by NAS Key West, telephone DSN: 483-2430; Comm: {305) 
293-2430. 
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4. Warning Area 465 (W-465) 

a. Boundaries 

W-465 is special-use airspace over open-ocean located approximately 65 NMI east of the 
NAS Key West TACAN, Channel 29, bearing 090°. W-465 overlaps Key West OPAREA
Areas 10, 11, 21, 22, 32, 33, 43, 44, 54 and 55. W-465 is divided into three areas. W-465A 
and W-4658 are north of the 24th parallel and extend from the surface up to FL700. W-
465C is the W-465 area south of the 24th parallel and extends from FL210 to FL700. See 
Figure Vl.1-1. 

b. Exercises/Ordnance 

W-465 is primarily scheduled for ACM and instrum~nt training flights; however, exercises 
using conventional ordnance may be scheduled. 

c. Scheduling 

W-465 is available continuously; however, it is normally scheduled from 0700 to 2400 daily. 
W-465 airspace is scheduled by NAS Key West, telephone DSN: 483-2430; Comm: (305) 

293-2430. 

Vl.1-5 
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5. Key West OPAREA 

a. Boundaries 

Key West OPAREA is a surface and subsurface operating area situated betwee·n the 
Florida Keys and Cuba. The OPAREA overlaps W-465A, W-465C, W-1748, C, D, and E, 
and extends from the surface to the ocean bottom. See Figure VLl-1. · 

b. Exercises/Ordnance 

Various surface and subsurface operations. 

c. Scheduling 

Message or telephone request must be received 48 hours prior to planned operations 
(excluding weekends). The scheduling activity is NAS Key West, telephone DSN: 
483-2430; Comm: (305) 293-2430. · 
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6. Bonefish A TCAA 

a. Boundaries 

The Bonefish ATCAA is a special-use airspace extending W-1748. When used with the 
ACTS/TACTS it normally extends from 50-foot to FL430. See Figure Vl.l-1. · 

b. Exercises/Ordnance 

· This ATCAA is used to provide additional airspace for aircraft utilizing ACMR. Ordnance is 
not normally authorized in this area. 

c. Scheduling 

Bonefish A TCAA is normally scheduled from 0700 to 1700 five days a week. The 
scheduling activity is NAS Key West, telephone DSN: 483-2430; Comm: (305) 293-2430. 

VIJ.-7 
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Lieutenant D.J. Gruber 
Department of the Navy 
Staff Judge Advocate 
Naval Air Station 
Key West, FL 33040-5000 

UNITEC STATES CEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE 

Southeast Regional Off ice 
9450 Koger Boulevard 
St. Petersburg, FL 33702 

October 7, 1993 F/SE013:EH 

~~a.:4 
RE: PATRICIA RANGE AND U.S. NAVY ESA SECTION 7 RESPONSIBILITIES 

Dear Lieutenant Gruber: 

This is in reference to our telephone conversation of September 24, 
1993 (approximate date). Thank you for bringing it to our 
attention that a Section 7 consultation does not exist addressing 
the current use of Patricia Range for aerial bombing practice. You 
requested that I provide you with any documentation we possess in 
our fi between the Navy and NMFS regarding use of Patricia 
Range. 

I was unable to find a record of an ESA Section 7 consultation or 
other documentation regarding potential bombing effects on 
threatened or endangered species under NMFS jurisdiction in 
Patricia Range. However, yesterday I spoke with Mr. Bill Causey, 
Manager of the Looe Key National Marine Sanctuary. He stated that 
P.akr~e·ia·,Ran~e lies within Sanctuary boundaries. Consequently, as 
I'm sure you realize, 11P further bombing exercises--even with 
inert, practice ordnance~-should ever be conducted there. 

Furthermore, Section 7 consultation should be initiated as soon as 
possible to cover future bombing activities at any range where ESA 
consultation between the Navy and NMFS has not taken place. This 
will allow NMFS to comment and make recommendations that will allow 
the activity to proceed without adversely affecting threatened or 
endangered species. 

The Navy is responsible for making an initial determination of 
whether a proposed activity (e.g., practice bombing) may adversely 
affect listed species (i.e., species on the "official list" of 
threatened or endangeredjspecies). Under Section 7 of the ESA, 
each federal agency is responsible for ensuring "that any action 
authorized, funded, or carried out by such agency ... is not likely 
to jeopardize the continued existence of any endangered species or 
threatened species". If the Navy is taking the action (for 
example, an aerial bombing exercise activity), the Navy is 
responsible for making an initial determination regarding potential 
impacts to listed species of the proposed activity. NMFS 
responsibility at this stage is to, upon request 1 provide the Navy 
with a list of species that may be present in the area of the 
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proposed action (a sample list for the Florida east coast is 
enclosed) . 

It is then the responsibility of the Navy to determine whether the 
proposed activity is likely to impact listed species, and to submit 
this determination in writing to NMFS. If the Navy determines that 
the activity will "not affect 11 listed species and NMFS concurs in 
writing, formal consultation is not required. The matter is 
resolved informally, through the "informal consultation process." 
In the informal consultation process, we agree with your 
determination and send you a letter concluding the consultation 
process, or we disagree with your determination and recommend 
measures and make conservation recommendations that can be 
implemented by the Navy to avoid a "may affect" determination. 

If NMFS does not concur with the Navy's determination of no adverS'e 
effect (of the propos.ed . activity to listed species), formal 
consultation is required. However, the vast majority of Section 7 
consultations are concluded informally with a minimum of paperwork. 
Basically, the Navy is responsible for ·contacting us with a 
description of the proposed activity and with a determination of 
whether said activity will have an "effect" or have "no effect" on 
listed species. 

We do not int~nd to make "mountains out of molehills". Our goal is 
to enable the Navy to conduct its training exercises while meeting 
its responsibilities under the ESA and minimizing potential adverse 
effects to threatened or endangered species under NMFS purview. We 
are mainly concerned with surface or sub-surface detonations in the 
vicinity of sea turtle foraging grounds or habitat--principally 
significant sea grass areas and coral reefs--where sea .turtles may 
be present. We strongly discourage bombing in those areas because 
of potential injury to sea turtles, habitat destruction, and short
term and long-term adverse environmental effects. However I in less 
sensitive areas, pre- and post-bombing activity diver surveys 
coupled with boat surveys (or low-altitude, low-speed overflights) 
may be sufficient to ensure that sea turtles (and marine mammals, 
afforded protection under the Marine Mammal Protection Act) are not 
present (or were not injured). Barren areas (e.g., sandy bottom) 
or deep areas with insignificant sea turtle foraging potential 
would not require pre- and post-activity surveys. 

We look forward to your coop·?ration and to working with you in the 
future. If you have questio~s call me at (813)893-3366. 

Sincerely, 

~~t..d:__ Ltt>lf.~oM 
Eric G. Hawk 
Lieutenant Commander, NOAA CORPS 
Protected Species Management 

Branch 
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ENDANGERED & THREATENED SPECIES & CRITICAL HABITATS 
UNDER NMFS JURISDICTION 

FLORIDA - ATLANTIC COAST 

LISTED SPECIES SCIENTIFIC NAME STATUS DATE LISTED 

f inback whale Balaenootera ghysalus Endangered 12/02/70 
humpback whale MegaQtera novaeangliae Endangered 12/02/70 
right whale Eubaleana glacialis Endangered 12/02/70 
sei whale BalaenoQtera borealis Endangered 12/02/70 
sperm whale Physeter macroceQhalus Endangered 12/02/70 

green sea turtle Chelonia mydas Threatened 07/28/78 
hawksbill sea turtle Eretmochelys imbricata Endangered 06/02/70 
Kemp's (Atlantic) Legidochelys kemgi Endangered 12/02/70 

ridley sea turtle 
leatherback sea turtle Dermochelys coriacea Endangered 06/02/70 
loggerhead sea turtle Caretta caretta Threatened 07/28/78 

shortnose sturgeon Acigenser brevirostrum Endangered 03/11/67 

SPECIES PROPOSED FOR LISTING 

None 

LISTED CRITICAL HABITAT 

None 

PROPOSED CRITICAL HABITAT 

Right Whale: Between 30°15 1 ~. (approximately the mouth of the Altamaha 
River, Georgia) and 31°15 1 N. (approximately Jacksonville, Florida) from the 
coast out to 15 nautical miles offshore; and the coastal waters between 
30°15 1 N. and 28°00'N. (approximately Sebastian Inlet, Florida) from the coast 
out to 5 nautical miles. 



BOARD OF COUNTY CO 
MAYOR, Jack London, Dislricl 2 
Mayor Pro Tern, A Earl Chea!, District 4 
Wilhelmina Harvey, District 1 

District Four 
Marathon Government Annex 
Suite 110 
490 63rd Street, Ocean 
Marathon, FL 33050 
Telephone: (305) 289-6000 
FAX: (305} 289-6013 

October 14, 1993 

The Honorable John H. Dalton 
Secretary of the Navy 
1000 Navy - Pentagon 
Washington, DC 20350-1000 

Dear Secretary Dalton: 

Shirley Freeman, District 3 
Mary Kay Reich. District 5 

60 
61 

Recently an eye witness reported bombing by Navy aircraft 
in the vicinity of 10 miles west of the Marquesas, part of the 
Florida Keys National Marine Sanctuary. It was originally · 
reported to be Air Fprce aircraft but later determined to be 
Navy aircraft. 

This revelation is distressing news when NOAA is making 
legal cases against citizens for disturbing the bottom when they 
are salvaging in the Sanctuary. 

The Florida Keys and surrounding areas were designated a 
National Marine Sanctuary because of '!;he fragile marine 
environment. Using part of the Sanctuary for target practice 
violates the principles on which the Sanctuary was set up. 

Request you take action to ensure this environmental 
degradation does not continue. 
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Mayor Pro Tern 
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FIGURE 1: GENERAL LOCATOR CHART

MARQUESAS KEYS BOMBING 
AND STRAFING AREA

PATRICIA 
TARGET

NAVAL AIR FACILITY 
KEY WEST

KEY WEST TO DRY TORTUGAS

PATRICIA 
TARGET

BOMBING AND
STRAFING 

AREA BOUNDARY

~ 29 nmi

DRY 
TORTUGAS



PATRICIA TARGET
BOUNDARY

FLORIDA STATE
BOUNDARY LINE 

CORAL AREA

NOAA CHART 11434
NOAA GIS SOURCE MATERIAL
ALL SOUNDINGS IN FATHOMS

FKNMS LINE

AREA TO BE 
AVOIDED* LINE

•ATBA: AREA TO BE AVOIDED 

OFF THE COAST OF FLORIDA

NAVAL OPERATIONAL TRAINING 
AREA EASTERN BOUNDARY 

FIGURE 2: SIGNIFICANT BOUNDARY LINES

AREA TO BE 
AVOIDED* LINE

FKNMS LINE

KEY WEST NATIONAL WILDLIFE 
REFUGE WESTERN BOUNDARY



AERIAL BOMBING
PLATFORM

EX USS LSIL No. 2

WATER DEPTH IN FEET

EASTERN BOUNDARY: NAVAL 
OPERATIONAL TRAINING AREA

FIGURE 3:  MARQUESAS KEYS BOMBING AND STRAFING AREA DETAIL

APPROACH
MARKERS

TARGET 
BOUNDARY

LINE

PATRICIA 
TARGET

EX USS LSIL No. 1

KEY WEST NATIONAL
WILDLIFE REFUGE 

WESTERN BOUNDARY



FIGURE 4 PATRICIA TARGET AREAS OF ENVIRONMENTAL CONCERN 

PATRICIA 
TARGET

FLORIDA KEYS NATIONAL MARINE 

SANCTUARY [FKNMS]  BOUNDARY

KEY WEST NATIONAL WILDLIFE REFUGE [KWNWR] BOUNDARY

PATRICIA 
TARGET



38 miles
23 miles

PATRICIA TARGET AREA

FIGURE 5 FKNMS ECOLOGICAL RESERVE AND PRESERVATION AREA DETAILS

TORTUGAS ECOLOGICAL 
RESERVE  STUDY AREA

SAND KEY, ROCK KEY AND
EASTERN DRY ROCKS  SANCTUARY 
PRESERVATION AREAS [SPA]

Eastern Dry Rocks, Rock Key and Sand Key SPA's are a concentration of important 
bank reef habitats within a small area. They are located  5 nmi southwest of Key West
And 23 nmi south southeast of Patricia Target.



SHOAL GRASS
Halodule wrightii

STAR GRASS
Halophila engelmannii 

MANATEE GRASS
Syringodium filiforme 

TURTLE GRASS
Thalassia testudinum

PADDLE GRASS
Halophila decipiens

PATRICIA TARGET AREA

FIGURE 6: SEA GRASS DISTRIBUTION AND 
DENSITY SUMMARY DATA 1996 - 2000
[SOURCE FKNMS/NOAA] KEY

DENSITY LESS THAN 20 PERCENT

DENSITY LESS THAN 20 PERCENT

DENSITY LESS THAN 20 PERCENT

NONE OBSERVED

NONE OBSERVED



Kingdom Phylum/Division: Class: Order: Family: Genus:

Plantae Tracheophyta Angiosperm Najadales Cymodoceaceae Syringodium

Kingdom Phylum/Division
:

Class: Order: Family: Genus:

Plantae Tracheophyta Angiosperm Najadales Hydrocharitacea
e

Thalassia

MANATEE GRASS

TURTLE GRASS

FIGURE 7: YEAR 2000 SEA GRASS SURVEY IN THE VICINITY OF PATRICIA TARGET 

DATA FROM FKNMS/NOAA AND SMITHSONIAN 
MARINE STATION FORT PIERCE FL

PATRICIA TARGET AREA NOTE: PADDLE GRASS, STAR GRASS, AND 
SHOAL GRASS NOT IN VICINITY OF TARGET

DENSITY LESS THAN 20 PERCENT

DENSITY LESS THAN 20 PERCENT



SEA GRASS

SE
A 

G
RA

SS SEA GRASS

BARE SAND

ELSEWHERE SAND
AND SPARSE SEA GRASS

NAVAIR DET IN-SITU SURVEY SURFACE 
OBSERVATIONS 4 APRIL 2002

DATA FROM AERIAL 
PHOTOGRAPHS
(FMRI/NOAA, 1998)

FIGURE 8: BENTHIC HABITAT DATA FROM AERIAL PHOTOGRAPHS AND OBSERVED IN-SITU

PATRICIA 
TARGET



STAR CORAL - FAVIA FRAGRUM FIRE CORAL –MILLEPORA ALCICURNIS

MACROINVERTEBRATE AND HABITAT DATA FROM THE 1994 RANGE SURVEY [LEWIS, 1996] 

HABITAT MAP

NOTE:
NO  MACROINVERTEBRATE 
DATA OBSERVATIONS 
WERE ATTEMPTED DURING 
THE NAVAIR DET APRIL 2002 
SURVEY

FIGURE 9: 1994 RANGE SURVEY DATA [LEWIS 1996] 

SURVEY DATA:  OF THE 700.3 ACRES 
SURVEYED AROUND THE TARGET  
26 PERCENT [179.9 ACRES] WAS 
BARE SAND AND  74 PERCENT 
[520.4 ACRES] WAS SEAGRASS

[PHOTOS FROM THE 1996 RMP]



FISH IDENTIFIED DURING NAVAIR DET 2002 
SURVEY

BLUESTRIPPED GRUNT

FILE PHOTOGRAPH

FISH IDENTIFICATION AND RELATIVE ABUNDANCE 
TABLE FROM 1996 RANGE MANAGEMENT PLAN 

1994 SURVEY [LEWIS 1996] 

FIGURE 10: FISH DATA FROM 1996 RANGE MANAGEMENT PLAN SURVEY [LEWIS]

KEY TO TABLE



SCIENTIFIC NAME ACCEPTED COMMON NAME
ABULEFDUF SAXATILIS SARGENT MAJOR
ACANTHURUS CHIRURGUS DOCTORFISH
ASISOTREMUS VIRGINICUS PORKFISH
CANANX RUBER BAR JACK
CARANX CRYSOS BLUE RUNNER
DIPLODIS HOLBROOKII SPOTAIL PINFISH
EPINEPHELUS ITAJARA GOLIATH GROUPER
HAEMULON PLUMIERI W HITE GRUNT
HAEMULON SCIURIUS BLUESTRIPPED GRUNT
KYPHOSUS SECTATRIC BERMUDA CHUB
LUTJANUS GRISEUS GRAY [MANGROVE] SNAPPER
RACHYCENTRON CANADUM COBIA*
SPHYRAENA BARRACUDA BARRACUDA*

* OBSERVED FROM SURFACE

FISH IDENTIFIED DURING PATRICIA TARGET SURVEY

PHOTO "CAPTURE" FROM NAVAIR DET VIDEO
4 APRIL 2002

PHOTO "CAPTURE" FROM NAVAIR DET VIDEO
4 APRIL 2002

THE ABOVE LIST OF 13 FISH SPECIES WERE IDENTIFIED FROM A 
SHORT UNDERWATER VIDEO TAKEN DURING THE HULK SURVEY. 
THIS IS A CONSERVATIVE ACCOUNTING.  LOCAL FISHERMEN MIKE 
CLEM [SSI] AND MILTON [BUD] BREWER WERE THE VIRTUAL "FISH 
SPOTTERS".  LIVE PHOTOS OF SOME SPECIES ARE SHOWN HERE 
AND AT SLIDES 10 AND 11. FILE PHOTOS OF ALL THE ABOVE 
SPECIES ARE FOUND AT SLIDES 12 – 15.

NOTE:  An excerpt from the 1996 Range Management Plan [Lewis] " Fish 
at the wreck numbered in the thousands and included species that forage 
on [the] surrounding bottom, on the structure itself, or in the water column." 
A list of 53 species observed by the Lewis survey team on 10 September 
1994, along with relative abundance is found at Slide 12. 

GOLIATH GROUPER

GOLIATH GROUPER/
BERMUDA CHUB

FIGURE 11: FISH OBSERVED IN-SITU DURING THE NAVAIR DET APRIL 2002 TARGET SURVEY 



FIGURE 12: PHOTO "CAPTURES" FROM NAVAIR DET 2002 SURVEY VIDEO

GREY [MANGROVE] SNAPPER BERMUDA CHUB/
BLUESTRIPPED GRUNTS

BERMUDA CHUB

GREY [MANGROVE] SNAPPER



FIGURE 13:  MORE PHOTO "CAPTURES" FROM NAVAIR DET 2002 SURVEY VIDEO

BERMUDA CHUB BERMUDA CHUB

BERMUDA CHUB

GOLIATH GROUPER/
BERMUDA CHUB



BAR JACK
DOCTORFISH

BERMUDA CHUB

FILE PHOTOGRAPHS

BLUE RUNNER

FIGURE 14: FILE PHOTOS OF FISH SPECIES LOGGED DURING NAVAIR DET SURVEY



GRAY [MANGROVE] SNAPPER

PORKFISH

SERGEANT MAJOR

FILE PHOTOGRAPHS

GOLIATH GROUPER

FIGURE 15: FILE PHOTOS OF FISH SPECIES LOGGED DURING NAVAIR DET SURVEY



SPOTTAIL PINFISH
WHITE GRUNT

COBIA

FILE PHOTOGRAPHS

BARRACUDA 

FIGURE 16: FILE PHOTOS OF FISH SPECIES LOGGED DURING NAVAIR DET SURVEY



DOUBLE-CRESTED CORMORANT  -
Phalacrocorax auritus – floridanus*

FILE PHOTOGRAPH

FILE PHOTOGRAPH

BIRDS OBSERVED DURING 1994 RMP SURVEY [LEWIS 1996]

BIRDS PHOTOGRAPHED DURING 2001 NAVAIR DET SURVEY

NUMEROUS DOUBLE-CRESTED CORMORANTS
WERE THE ONLY MARINE BIRDS OBSERVED DURING
THE NAVAIR  SURVEY ON 4 APRIL 2002

TYPICALLY, THERE IS A 
CORMORANT TO BE FOUND 
ON EVERY RANGE MARKER 
AT PATRICIA TARGET

FIGURE 17: MARINE BIRD IDENTIFICATION AT PATRICIA TARGET 

2001 NAVAIR DET SURVEY PHOTO

* P.a. Floridanus range from North Carolina south 
through Florida to Cuba



Class: Reptilia: Reptiles Diet: Crustaceans; crabs and mollusks, 
sponges, jellyfish and aquatic plantsOrder: Chelonia: Turtles and Tortoises 

Size: 76 - 102 cm (30 - 40 in) 
Family: Chelonidae: Marine Turtles Conservation Status: Threatened
Scientific Name: Caretta caretta Habitat: coasts, open sea 
Range: Temperate and tropical areas of the Pacific, Indian and Atlantic Oceans 

LOGGERHEAD TURTLE

FILE PHOTOGRAPH

IN-SITU OBSERVATIONS

1994 SURVEY [LEWIS 1996] : 6 ADULT AND 2 JUVENILE UNIDENTIFIED SEA TURTLES OBSERVED IN A 700 ACRE 
AREA OVER A 3 DAY PERIOD.  IT WAS NOT INDICATED IF THE SIGHTINGS WERE 8 SEPARATE INDIVIDUALS OR 
THE SAME INDIVIDUAL SIGHTED MORE THAN ONCE ON SEPARATE DAYS. BASED ON A 6 TO 1 LOGGERHEAD TO GREEN 
TURTLE NEST RATIO FROM KEY WEST TO THE DRY TORTUGAS, MOST WERE LIKELY TO HAVE BEEN LOGGERHEADS.

2002 NAVAIR DET SURVEY: ONE UNIDENTIFIED MARINE TURTLE SIGHTED ¼ MILE FROM TARGET ON 4 APRIL 2002.

LOGGERHEAD NESTING: AN 8 YEAR FWC/FDEP TURTLE NEST STUDY [LEWIS 1996] INDICATES AS MANY AS 30 
REPRODUCING FEMALE LOGGERHEADS MAY RESIDE IN THE MARQUESAS KEYS/BOCA GRANDE KEY AREA WITH
THE MAJORITY NESTING IN THE MARQUESAS. CHART BELOW SHOWS, ON AVERAGE, SOME 50,000 LOGGERHEAD NEST 
IN FLORIDA ON AN ANNUAL BASIS.

LOGGERHEAD 
DISTRIBUTION

FIGURE 18:  LOGGERHEAD SEA TURTLE  INFORMATION 

Florida INDEX NESTING BEACH SURVEY (INBS) Program 
Florida Marine Research Institute, 
Florida Fish & Wildlife Conservation Commission.



Class: Reptilia: Reptiles Diet: Mostly Herbivorous: Sea grasses 
and seaweed; some crustaceans and 
jellyfish

Order: Chelonia: Turtles and Tortoises 
Size: 1 - 1.2 m (3 1/4 - 4 ft) 
Family: Chelonidae: Marine Turtles Conservation Status: Endangered 
Scientific Name: Chelonia mydas Habitat: coasts, open sea 
Range: Worldwide in seas where temperature does not fall below 20 C. (68 F.) 

GREEN TURTLE

FILE PHOTOGRAPH

IN-SITU OBSERVATIONS

1994 SURVEY [LEWIS 1996] : 6 ADULT AND 2 JUVENILE UNIDENTIFIED SEA TURTLES WERE 
OBSERVED IN A 700 ACRE AREA OVER A 3 DAY PERIOD.  IT WAS NOT INDICATED IF THE SIGHTINGS 
WERE 8 SEPARATE INDIVIDUALS OR THE SAME INDIVIDUAL SIGHTED MORE THAN ONCE ON 
SEPARATE DAYS. BASED ON A 6 TO 1 LOGGERHEAD TO TO GREEN TURTLE NEST RATIO FROM KEY 
WEST TO THE DRY TORTUGAS,  AT LEAST ONE MAY HAVE BEEN A GREEN TURTLE.

2002 NAVAIR DET SURVEY: ONE UNIDENTIFIED MARINE TURTLE SIGHTED ¼ MILE FROM TARGET 
ON 4 APRIL 2002.

GREEN TURTLE NESTING: AN 8 YEAR FWC/FDEP TURTLE NEST STUDY [LEWIS 1996] INDICATES AT
LEAST FOUR OR FIVE REPRODUCING FEMALE GREEN TURTLE IN THE MARQUESAS KEYS/BOCA 
GRANDE KEY AREA WITH AT LEAST ONE ANNUAL NEST IN THE MARQUESAS KEYS AND AND ONE 
OR POSSIBLY TWO ON BOCA GRANDE KEY. CHART BELOW SHOWS, ON AVERAGE, SOME 5,000 
LOGGERHEAD NEST IN FLORIDA ON AN BI-ANNUAL BASIS.

GREEN TURTLE 
DISTRIBUTION

FIGURE 19: GREEN SEA TURTLE INFORMATION 

Florida INDEX NESTING BEACH SURVEY (INBS) Program 
Florida Marine Research Institute, 
Florida Fish & Wildlife Conservation Commission. 



PATRICIA TARGET AREA LOCATION OVERVIEW
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APPROACH MARKERS 
1994 RMP PHOTO

NAVAIR DET SURVEY 
BOAT ON SITE
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"ARBUTUS"
1994 RMP PHOTO

FIGURE 20: MARQUESAS BOMBING AND STRAFING TARGET AREA FEATURES OVERVIEW



TABLE 1: NAVAIR DET KEY WEST PATRICIA TARGET SURVEY DATA TABLE

DATA COLLECTED 4 APRIL 2002



FIGURE 22: WATER DEPTH, SAND DEPTH, AND MARKER HEIGHT DATA COMPARATIVE PLOT



FIGURE 23: SURFACE VIEW OF SURVEY SHIP APPROACH TO TARGET [2001 PHOTOS] 



NOTE: MARKER T 7 SUBMERGED

T 1

T 6 T 4

T 3

T 2STERN

BOW

T 5

T 8

T 1A

T 1D

T 1C

T 1B

FIGURE 24: TARGET MARKERS AND DATA POINTS GEOGRAPHIC PLOT

DATA POINTS

TARGET MARKERS



MARKER 1
MARKER 8 MARKER 2

MARKER 3

MARKER 4

MARKER 5
BOW

STERN

MARKER 6 

FIGURE 25: TARGET MARKER GEOGRAPHIC PLOT WITH 2002 PHOTOGRAPHS

MARKER 7
SUBMERGED



MARKER 1

MARKER 8

MARKER 2 MARKER 3 MARKER 4

MARKER 6
SEE 1994 PHOTO 

MARKER 5
SEE 1994 PHOTO 

MARKER 7
[SUBMERGED]

FIGURE 26: RANGE MARKER PHOTOS CAPTURED FROM NAVAIR DET 2002 SURVEY VIDEO



1994 RMP SURVEY PLOTTED DATA POINTS
[LEWIS 1996]

1994 RMP SURVEY VERSUS 2002 SURVEY DATA POINTS

RANGE CIRCLES ARE GPS ERROR MARGINS

3 feet [2002] and 30 feet [1994] 

FIGURE 27: COMPARISON OF 1994 SURVEY AND 2002 SURVEY MARKER POSITION DATA 



LINE DRAWING: WWII CLASS LANDING SHIP INFANTRY [LARGE]

PRINCIPAL FEATURES:  WWII CLASS LANDING SHIP INFANTRY [LARGE]

FIGURE 28: "PATRICIA" TARGET HULK ORIGINAL CONFIGURATION

HOBBYIST MODEL



USS LSIL 871 - HAZE GREY AND 
UNDERWAY - MID FORTIES

[NOTE LAUNDRY DRYING ON DECK UP FORWARD]

LSIL CLASS "PATRICIA" TARGET
ORIGINALLY SUNK AT THE 
MARQUESAS IN LATE FIFTIES

UNDATED POST - BOMBING  
PRACTICE PHOTO SHOWING 
ACCUMULATED DAMAGE

FIGURE 29: COMPARISON OF ORIGINAL CLASS SHIP BEFORE AND AFTER USE AS TARGET



FIGURE 30: TARGET ORIENTATION USING PRE-1994 [UNDATED] PHOTOGRAPH 
AND 1994 SURVEY PLOT (LEWIS RANGE MANAGEMENT PLAN 1996] 



2002 PHOTO

2001 PHOTO

2002 PHOTO

2002 PHOTO

FIGURE 31: NAVAIR DET 2002 AND 2001 RANGE SURVEY SURFACE VIEWS OF REMAINING HULK



FIGURE 32: PHOTOGRAPH OF LSI(L) CLASS SHIPS UNDER CONSTRUCTION [1944]]



FIGURE 33: SET 1 OF 2002 SURVEY UNDERWATER VIEWS OF REMAINING HULK [FROM VIDEO]



FIGURE 33: SET 2  OF 2002 SURVEY UNDERWATER VIEWS OF REMAINING HULK [FROM VIDEO]



FIGURE 33: SET 3 OF 2002 SURVEY UNDERWATER VIEWS OF REMAINING HULK [FROM VIDEO]
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THE NAVAL AIR FACILITY KEY WEST, FLORIDA, 
INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

2000-2010 

This Integrated Natural Resources Management Plan (INRMP) supersedes the Natural Resources Plans of 
(1993). The Sikes Act Improvement Amendments of 1997 require that the proposed INRMP be prepared 
in cooperation with the United States Fish and Wildlife Service (USFWS) and the State Fish and Wildlife 
Agency, and that the management of fish and wildlife in this INRMP reflect mutual agreement of the 
parties. Mutual agreement is required only with respect to those elements of this Plan that are subject to 
the otherwise applicable legal authority (i.e., authority derived from a source other than the Sikes Act, 
such as the Endangered Species Act) of the USFWS and the State Fish and Wildlife Agency to conserve, 
protect, and manage fish and wildlife resources. 

To the extent that resources permit, the USFWS, Florida Fish and Wildlife Conservation Commission 
(FFWCC), and Naval Air Facility Key West (NAF Key West) by signature of their agency representative, 
do hereby agree to enter a cooperative program for the conservation, protection and management of fish 
and wildlife resources on NAF Key West. The intention of this agreement is to develop functioning, 
sustainable ecological communities on NAF Key West that integrate the interests and mission of the 
agencies charged with conservation, protection, and management of national heritage in the public 
interest. This agreement may be modified and amended by mutual agreement of the authorized 
representatives of the three agencies. The agreement will become effective upon the date subscribed by 
the last signatory and shall continue in full force for a period of ten years or until terminated by written 
notice to the other parties, in whole or in part, by any of the parties signing this agreement. 

By their signatures below, or an enclosed letter of concurrence, all parties grant their concurrence and 
acceptance of the following document. 

Installation Commanding Officer r (Date) 

/ 0/22/ 01 d ~at~~•tcl Rc/::::}.;.g" (Date) 

(Date) 

1 v!~/o I 
I (Djte) Natural Resources Manage 

dMJu 
(D,te) . 

9 ... 41,; i.# .-,1001 
(Date) 

14:/822.SZ03.05_T1348/INRMP.doc 
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Executive Summary

ES.1 Type of Document
This document is an Integrated Natural Resources Management Plan (INRMP).

ES.2 Purpose of Document
The purpose of this document is to meet statutory requirements under the Sikes Act

Improvement Act (SAIA), Public Law 105-85, Div. B. Title XXIX, Nov. 18, 1997, 111 Stat 2017-

2019, 2020-2022.  In November 1997, the Sikes Act, 16 United States Code (U.S.C.) § 670a et seq.,

was amended to require the Secretary of Defense to carry out a program to provide for the

conservation and rehabilitation of natural resources on military installations.  To facilitate this

program, the amendments require the Secretaries of the military departments to prepare and

implement INRMPs for each military installation in the United States unless the absence of

significant natural resources on a particular installation makes preparation of a plan for the

installation inappropriate.   The Act mandates that all military installations prepare and implement an

INRMP by November 17, 2001.   The United States Department of the Navy (DoN; the Navy) has

prepared this INRMP for the Naval Air Facility Key West (NAF Key West), Florida.

ES.3 Goals and Objectives of the INRMP
The goal of the INRMP is to implement an ecosystem-based conservation program that

provides for conservation and rehabilitation of natural resources in a manner consistent with the

military mission; integrates and coordinates all natural resources; provides for sustainable

multipurpose uses of natural resources; and provides public access for use of natural resources subject

to safety and military security considerations.   The INRMP covers a period of ten years.   Four

Installation-wide ecosystem management goals have been identified for NAF Key West.
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Goal 1: Protect and maintain the land and water resources of NAF Key West by continuation
and enhancement of ecologically appropriate and best management practices
compatible with the military mission.

Goal 2: Protect, maintain, and restore native vegetation communities, threatened and/or
endangered species, including resident and migratory animal populations while
supporting the military mission.

Goal 3: Provide facilities and implement programs that encourage outdoor recreation and
educational use of natural resources on NAF Key West, and improve the quality of
life for user groups.

Goal 4: Protect and conserve the ecological value and diversity of natural resources by
fostering knowledge of, and participation in, adaptive ecosystem management.

ES.4Functional Areas and Management Focuses
To achieve Installation-wide goals and objectives, the Installation has been divided into

functional areas.  Functional areas are established in the plan to acknowledge the use of the area for

its military purpose and for considering the opportunities to achieve natural resources management

goals and objectives.  Within each functional area, natural resources management focuses are

identified.  The focus of natural resources management within a functional area provides geographic

emphasis for the primary management practices necessary to achieve the long-term goals and

objectives of the INRMP.  The management focus for an area may include land management, fish and

wildlife, and outdoor recreation.

The INRMP divides NAF Key West into six functional areas: two Operational Protected (OP)

areas, two Mixed-Use (MU) areas, and two Protected (P) areas.

§ Operational Protected (OP) areas include areas vital to the continuance of the military
mission that are intensively utilized.

§ Mixed-Use (MU) areas are lands where low- or moderate-intensity military uses occur
within areas that are largely in a natural condition, contain valued natural features, and/or
have the potential to yield significant natural resource-based benefits through effective
management practices.  As long as they are consistent with the military mission, values –
such as wildlife habitat, water quality (wetland, stormwater, and floodplain protection), or
recreational potential – provide the basis for management decisions.

§ Protected (P) areas include land protected due to the unique natural, cultural, or aesthetic
value.
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ES.5 Projects of the INRMP
Projects are discrete actions for fulfilling a particular strategy (strategies implement

objectives).  Projects may be required in order for NAF Key West to fulfill regulatory requirements

regarding natural resources management, or to enhance existing measures for ensuring compliance.

Projects of the INRMP are shown in Table ES-1.

Funding for implementation of the INRMP will come from the Installation, Commander in

Chief, Atlantic Fleet (CINCLANTFLT; Major Claimant, as appropriate), or Naval Facilities

Engineering Command (NAVFACENGCOM) natural resources fund sources.  The natural resources

programs and projects described in this INRMP are divided into mandatory and stewardship

categories to reflect implementation priorities.  Every effort will be made to acquire Navy Operatiosn

and Maintenance (O&M[N]) Environmental, or other funding to implement Department of Defense

(DoD) mandatory projects in the most timely manner possible.  Stewardship-type projects will be

funded through forestry, agriculture outlease, fish and wildlife, Legacy, or other fund sources as

funding and personnel resources become available.
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Table ES-1

Natural Resources Project List
NAF Key West

Updated: 16 April 2001

Project
No. Project Description

INRMP
Page
Ref.

Scheduled
Implemen-
tation (FY)

Legal
Driver

Navy
Assess-
ment
Level1

Funding
Priority

Budget
Criteria2

Cost
Estimate

$$
Funding
Source

NEPA
Require-

ment

Date
Project

Completed
1 Wetland Jurisdictional

Delineations
FY 2004, FY
2005 (revise

every 5 years)

5, 9, 15 1 M 12006 $200,000 ENV, STA No

2 Wetland Mitigation Identification,
Prioritization and Establishment
NAF Key West Mitigation
Banking System

FY 2004’
FY 2005

5,15 2 S 12025 $150,000 ENV, STA No

3 Demonstration project to Evaluate
Mowing Schedules of Semi-
improved Lands of Boca Chica
Airfield

FY 2005
(evaluate over 5

years)

4 5 S 12036 $50,000 ENV No

4 Shoreline Protection
Plan/Restoration Plan

FY 2004
(implement
annually)

2, 3 1 M 12035 $35,000 ENV, STA No

5a Plant Community Maps FY 2002 – FY
2003 (revise

every 5 years)

15 5 S 12036 $40,000 AO, FOR No

5b Long-term Monitoring of
Ecological Diversity in Native
Plant Communities

FY 2003 2,4 1 M 12025 $50,000  ENV, STA No

6a Invasive and  Exotic Plant
Species Mapping

FY 2004 1, 2, 12 1 M 12015 $60,000 ENV, STA No

6b Invasive and  Exotic Plant
Species Removal Plan

FY 2004
(implement over

7 years)

1, 2, 12 1 M 12016 $105,000 ENV, STA No

7 Establish Buffer System FY 2004 15 2 S 12036 $42,000 AO, FOR No
8 Establish Protected Areas

Unavailable for Development
FY 2003 2, 15 2 S 12036 $60,000 AO, FOR No

9a Endangered Lower Keys Marsh
Rabbit and Silver Rice Rat
Population Surveys

FY 2004, FY
2005 (revised
every 5 years)

2, 4 1 M 12035 $60,000 ENV No

9b Other Species of Special Concern
Population Surveys

FY 2004, FY
2005 (revised
every 5 years)

2, 4 1 M 12036 $25,000 ENV No
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Table ES-1

Natural Resources Project List
NAF Key West

Updated: 16 April 2001

Project
No. Project Description

INRMP
Page
Ref.

Scheduled
Implemen-
tation (FY)

Legal
Driver

Navy
Assess-
ment
Level1

Funding
Priority

Budget
Criteria2

Cost
Estimate

$$
Funding
Source

NEPA
Require-

ment

Date
Project

Completed
10 Evaluate Rabbit Population and

Habitat Information to Identify
Corridors for Re-colonization of
Unoccupied Areas

FY 2004 2, 4 1 M 12036 $30,000 ENV No

11 Marsh Rabbit Recovery Plan
Update and Implementation of
Projects

FY 2004 – FY
2010

2, 4 1 M 12036 $210,000 ENV No

12 Nuisance Animal Control FY 2001 (on-
going)

2, 15, 20 1 M 12036 $5,000
annually

MWR,
STA

No

13 Sigsbee Park Waterfront
Development

13 2 S 12039 MWR Yes

Phase I Design and Permitting I FY 2002, FY
2003

I $250,000

Phase II Construction II FY 2004, FY
2005

II $500,000

14 Natural Resources Training FY 2004 (on-
going)

2 1 M 12940 $10,000
annually

ENV, STA No

15 Cooperative Agreement
Update/Revisions

FY 2004 (on-
going)

2, 4 1 M 00000 $0 No

16 Base Natural Resources
Awareness and Training

FY 2004 (on-
going)

2 1 M 12940 $2,000
annually

ENV, STA No

17 Community Outreach FY 2001 (on-
going)

5 S 12999 $2,000
annually

 MWR,
STA

No

18 Establish a Master GIS System FY 2002, FY
2003

(Implement over
7 years)

1 M 12005 $301,500  STA No

19 INRMP Update and Revision FY 2006 2 1 M 12026 $50,000 ENV Yes

Notes:  See Table A-2 for Project Costs by Year.
1 From EPR “Guidebook”  (Cookbook)
2 “Guidebook Number” is from Chapter 12 of EPR Guidebook  (Cookbook).
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Table ES-1

Natural Resources Project List
NAF Key West

Updated: 16 April 2001

Key:
FY = Fiscal year.
M = Mandatory project.
S = Stewardship project.

Source of Funds:
AO = Agricultural Outleasing.

ENV = Environmental O&M(N).
FOR = Forestry.

LY = Legacy.
MWR = Morale, Welfare and Recreation.

O&M(N) = Navy Operations and Maintenance.
SCAC = Student Conservation Association Coordinator.

STA = Station O&M(N).
UF = User Fees.

Legal Drivers
1 = 7 U.S.C. 2814  Management of Undesirable Plants on Federal Lands
2 = 16 U.S.C. 670 a-f  Sikes Act Improvement Amendment
3 = 16 U.S.C. 1456  Coastal Zone Management
4 = 16 U.S.C. 1531 and 1536  Endangered Species Act
5 = 33 U.S.C. 1251  Clean Water Act
6 = 16 U.S.C. 1955  Magnuson Stevenson Fisheries Management Act
7 = 16 U.S.C. 703  Migratory Bird Treaty Act
8 = 16 U.S.C. 2912  North American Wetland Conservation Act
9 = 16 U.S.C. 4408  North American Wetland Conservation Act

10 = EO 13148  Greening the government through environmental management
11 = EO 13112  Invasive Species
12 = EO 13089  Coral Reef Protection
13 = EO 12962  Recreational Fisheries
14 = EO 11990  Protection of Wetlands
15 = DoD INST 4715.3  Environmental Conservation Program
16 = OPNAVINST 3750.6Q  BASH Plan
17 = OPNAVINST 5090.1B  National Environmental Policy Act
18 = OPNAVINST 11010.1J  Base Master Plan
19 = OPNAVINST 6250.4B  Pest Management Operations
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1 Introduction

1.1 Background
The Sikes Act Improvement Act (SAIA), Public Law 105-85, Div. B. Title XXIX, Nov. 18,

1997, 111 Stat 2017-2019, 2020-2022, 16 United States Code (U.S.C.) § 670a et seq., requires the

Secretary of Defense to implement a program for the conservation and rehabilitation of natural

resources on military installations. To facilitate this program, secretaries of the military departments

are required to prepare and implement an Integrated Natural Resources Management Plan (INRMP)

for each military installation in the United States, except when the absence of significant natural

resources on a particular Installation makes preparation of a plan inappropriate. The amended Sikes

Act requires military installations to prepare and implement these INRMPs on or before 17 November

2001.

The United States Department of the Navy (DoN; Navy) is preparing this INRMP for the

Naval Air Facility Key West, Florida (hereinafter identified as NAF Key West), to comply with the

SAIA and with Department of Defense Instruction (DoDINST 4715.3).  This INRMP also complies

with the Office of the Chief of Naval Operations Instruction (OPNAVINST) 5090.1B, Chapter 22,

Assistant Secretary of the Navy (ASN) (I&E) Memorandum of 12 August 1998, OUSD

Memorandum of 21 September 1998, Chief of Naval Operations (CNO) ltr Ser N45D/8U589016 of

25 September 1998, and CNO ltr Ser N456F/8U589129 of 30 November 1998.

Other than the mandated requirement, the primary purpose of the INRMP is to provide the

Installation with a foundation from which to manage its natural resources. The INRMP will outline

the management of NAF Key West’s natural resources for the next ten years (2001 to 2010).  The

INRMP will account for the goals of the natural resources program within those ten years, while

supporting the military mission of NAF Key West.  The INRMP will also consider the natural

resources surrounding NAF Key West through its integrated approach to ecosystem management.
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For the purposes of this INRMP, NAF Key West includes the following eighteen (18)

properties:

1. Demolition Key;

2. Fleming Key;

3. Truman Annex, Key West;

4. Trumbo Point Annex Key West;

5. Peary Court Annex  Key West;

6. Sigsbee Park Annex, Key West;

7. Naval Branch Medical Center, Key West;

8. Boca Chica Airfield, Boca Chica Key;

9. Pistol Range/Sewage Plant and Road, North Boca Chica Key;

10. Northwest Wetlands, North Boca Chica Key;

11. Hawk Missile Site, North Boca Chica Key;

12. Geiger Key;

13. Big Coppitt Key;

14. Army Missile Site, Big Coppitt Key;

15. Rockland Key;

16. Navy Transmitter Site, Saddlebunch Key;

17. Battery HM-40, Key Largo, Florida; and

18. White Street Trailer Park Annex, Key West, Florida.

Throughout this INRMP, these properties collectively are referred to as NAF Key West.

1.2 Mission of NAF Key West
The primary military mission of NAF Key West is to serve as the Navy’s premier pilot

training facility, including maintenance, operation and service provider in support of tactical aviation

squadron activities.  As a secondary military mission, NAF Key West is the host to numerous tenant

commands including: Joint Interagency Task Force, Joint Southern Reconnaissance Surveillance

Operating Center, Fighter Squadron 101 (VF-101) Detachment, Tactical Aircrew Combat Training

System, Naval Air Warfare Center Detachment, Naval Research Laboratory, United States Army

Special Forces Underwater Operations School, United States Coast Guard Group Key West and other

military service users.
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1.3 Concepts of Ecosystem Management
In November 1997, the Sikes Act, 16 U.S.C. 670 a et seq., was amended to require the

implementation of a program to provide for the conservation and rehabilitation of natural resources

on military installations.  The Navy’s approach for management of natural resources is holistic in that

it incorporates an awareness of the broad regional setting in which the Installation is located.

Appropriate and effective management of natural resources on Navy lands will be achieved in

accordance with the principles and practices of ecosystem management.

An ecosystem is comprised of plants, animals, and microorganisms that live in biological

communities, interacting with each other and with the physical and chemical environment, with

adjacent ecosystems and with the atmosphere (Hanna et al. 1996).  Ecosystem components – living

and non-living – are linked by numerous, dynamic flows of matter and energy (Levine 1991).

Ecosystems are dynamic and involve repetitive or cyclic phenomena.  Typically, ecosystems contain

a great diversity and number of species, individual organisms, and abiotic components.

Understanding interdependencies within and between ecosystem components is important in

establishing successful environmental management policies.

Biodiversity provides an indication of the health of an ecosystem and the effectiveness of

ecosystem management.  Biodiversity represents the number of different plant and animal species

occurring within an identified area.  If the goal of natural resources policy and management is the

restoration of natural communities and ecosystems, then an appropriate indicator of that goal’s

success is the maintenance or rebound of the biodiversity occurring naturally in the desired

ecosystem. Biodiversity is also considered a desirable end in itself when it encompasses the endemic

and native species known to occur in that ecosystem and excludes species known to be detrimental,

such as invasive, particularly introduced invasive, species.

Ecosystem management involves identifying, protecting, and restoring complete ecosystems

– including abiotic structural components and natural processes – while fully incorporating social,

economic, and other human concerns into planning (DoD 1996). Ecosystem management may be

defined as “a collaborative process that strives to reconcile the promotion of economic opportunities

and livable communities with the conservation of ecological integrity and biodiversity” (The

Keystone Center 1996).  Ecosystem management is the centerpiece of environmental policy in the

late twentieth and early twenty-first centuries, and is a unifying approach for the management of

military lands.  In many parts of the United States, the government is a major land owner and plays a

dominant role in ecosystem management initiatives.

Ecosystem management initiatives include steps that should not be viewed as precise

ingredients in a recipe or as always needing to take place in the same sequence.  Each step is related
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to the others, and steps often occur in parallel and can be repeated as the process evolves.  Ecosystem

Management initiatives may include:

§ Recognizing and defining the problems or opportunities;

§ Delineating boundaries;

§ Identifying and involving participants;

§ Establishing a common vision;

§ Assessing ecological, economical, and social constraints and opportunities;

§ Acquiring funding;

§ Making decisions and implementing solutions; and

§ Monitoring progress, evaluating impacts, and adapting based on new information (The
Keystone Center 1996).

1.4 The INRMP as a Tool for Ecosystem Management
The INRMP is a management-planning document that establishes guidelines for the use and

conservation of natural resources on lands and water under Department of Defense (DoD) control.

Presently, DoD is one of the largest landholders in the United States, with over 20 million acres.

Environmentally sensitive properties, including sensitive species and/or sensitive vegetative

communities, occur within these lands.

The development and implementation of the INRMP is a dynamic, multidisciplinary planning

process that incorporates, as its primary goal, the support and maintenance of its military mission,

while managing, protecting, and enhancing the biological integrity of military lands and waters.  The

military’s use of land and water resources must comply with legal mandates and will, to the extent

practicable, be integrated with ecosystem-level goals, plans, and use of lands and waters inside and

outside the boundaries of military installations.

1.5 Organization of the INRMP
The first three sections of this INRMP establish the existing conditions at NAF Key West.

Section 1 provides a general overview of the purpose and intent of the INRMP and the processes for

review, implementation, and revision of the plan.  Section 2 establishes the importance of the military

mission within the Navy, discusses the organization of NAF Key West, provides a brief overview of

the natural resources program, identifies partnerships and stakeholders with a particular interest in the
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protection of NAF Key West and regional natural resources, and discusses potential land use changes

that would effect natural resources.  Section 3 discusses the existing physical and biological

characteristics of the local and regional environment.  Physical characteristics include climate, air

quality, land use, geology, topography, soils, and hydrology and water quality.  Biological

characteristics include wetlands, vegetation, wildlife, threatened and endangered species, coastal

resources and issues, natural vegetative communities, and wildlife refuges and sanctuaries.

The remaining sections of the INRMP identify issues pertaining to the long-term

management of NAF Key West natural resources, land management programs and practices for

achieving desired conditions.  Section 4 discusses the goals, objectives, strategies, initiatives, and/or

projects that comprise a logical sequence of actions for achieving the long-range aim of ecosystem

management.  Section 5 discusses natural resource management at NAF Key West divided in four

focuses: land and water resource management, forestry, fish and wildlife, and outdoor recreation.

These focuses may be further divided; for example, land and water resource management includes

airfield vegetation obstruction and surface water drainage control, in addition to grounds maintenance

and removal of invasive exotic species on all unimproved, semi-improved, and improved lands of

NAF Key West.

For each focus, Section 5 discusses the issues, long-term management of the issues, the

relationship of issues to ecosystem management, the relationships among ecosystem management

issues, legal requirements, and sources for additional management information. This section also

correlates the goals, objectives, strategies, initiatives, and/or projects presented in Section 4 with the

focus subunits defined in Section 5 (the issues identified in Section 5 for each focus were used to

develop the ecosystem management goals and objectives presented in Section 4).

Section 6 discusses the natural resources-management functional areas and their focus (i.e.,

land and water resource management, fish and wildlife conservation management, and outdoor

recreation).  Management functional areas were developed for no net loss in capability of lands to

support the military mission, and to achieve the goals, objectives, and strategies discussed in Section

4.  The function of an area defines the primary purpose of the land, while the focus of the area defines

the primary ecosystem management objectives of the land.  All other long-term management

practices will be implemented in support of the primary purpose.

Appendix A describes the projects that will be implemented by NAF Key West.  Projects

were identified by the NAF Key West Natural Resources Manager (NRM) in consultation with fish

and wildlife biologists, and soil conservationists with the Land Management Department (LMD) of

Southern Division Naval Facilities Engineering Command (Southern Division), as well as with

federal, state, and county wildlife biologists and land managers.  For each project, Appendix A
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discusses the purpose, location, description, cost, relevance to the goals and objectives listed in

Section 4, baselines, and monitoring and legal requirements.  It is the intent of NAF Key West to

implement the projects as described in Appendix A to the greatest extent possible.  The

implementation of projects is largely dependent upon availability of funding and labor resources (see

Section 1.6).  Recognizing the uncertainties in funding and the possibility of changes to the military

mission of NAF Key West and its civilian and military staffing, the implementation of projects will

proceed as directly and completely as possible.

1.6 Implementation of the INRMP
Implementation of the INRMP will follow an annual strategy that addresses legal

requirements, funding, implementation responsibilities, technical assistance, labor resources, and

technological enhancements.

Legal Requirements

Legal requirements are laws, executive orders, regulations, directives, and memoranda

regarding the protection and management of natural resources.  The INRMP will be updated as legal

requirements change.  Relevant legislation for natural resources management is presented throughout

Section 5.

Funding

Funding for implementation of the INRMP will come from the Installation, Commander in

Chief Atlantic Fleet (CINCLANFLT; Major Claimant), or Naval Facilities Engineering Command

(NAVFACENGCOM) natural resources fund sources.  The natural resources programs and projects

described in this INRMP are divided into mandatory and stewardship categories to reflect

implementation priorities.  Every effort will be made to acquire Navy Operations and Maintenance

(O&M[N]) Environmental, or other funding to implement DoD mandatory projects, in the most

timely manner possible.  Stewardship-type projects will be funded through fish and wildlife, Legacy,

or other fund sources as funding and personnel resources become available.

Implementation Responsibilities

The NAF Key West Commanding Officer (CO) is responsible for managing all aspects of the

Installation’s natural resources.  The CO has delegated, to a NRM within the Public Works

Department (PWD), the authority to implement natural resources management activities.  Other

departments such as Resource Management, Operations, Weapons, Aviation Intermediate
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Maintenance (AIMD), Security, Housing, and Morale, Welfare and Recreation (MWR) have

functions that overlap with the natural resources program. These departments coordinate with the

NAF Key West NRM on natural resources-related issues.

Technical Assistance

Technical assistance from organizations outside the Navy will include:

§ The United States Fish and Wildlife Service (USFWS) and the Florida Fish and Wildlife
Conservation Commission (FFWCC), under a Cooperative Agreement among the Navy,
the United States Department of the Interior, and the State of Florida;

§ The National Park Service (NPS) under a Cooperative Agreement between the Navy and
the United States Department of the Interior;

§ The Nature Conservancy (TNC) under a Cooperative Agreement between DoD and TNC;
and

§ The National Audubon Society and Florida chapters;

§ Other governmental agencies, such as the United States Department of Agriculture
(USDA) Natural Resources Conservation Service (NRCS), National Oceanic and
Atmospheric Administration (NOAA) National Marine Fisheries Service (NMFS); Florida
Department of Environmental Protection (FDEP); and

§ South Florida Regional Planning Council.

Technical assistance from within The Navy will be provided by:

§ The NAF Key West Natural Resources and Public Works managers;

§ Fish and wildlife biologists, and soil conservationists from the Land Management
Department of Southern Division; and

§ The NAF Key West Command; subject to funding, NAF Key West will hire additional
staff to complete the continuous work necessary for successful implementation of the
INRMP.

Labor Resources

Options for supplemental labor resources from outside the Navy, for implementation of the

INRMP, include volunteers from local organizations and groups such as:

§ The National Audubon Society and Florida chapters; and

§ Ecology clubs and conservation programs/groups (e.g., the Student Conservation
Association [SCA]).
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Options for supplemental labor resources from within the Installation include Natural

Resources staff, Public Works staff, MWR staff, and volunteer civilian and military personnel and

their dependents.

Technological Enhancements

For technological enhancement, NAF Key West will establish an Installation-wide

Geographic Information System (GIS) to capture, store, update, manipulate, analyze, and display all

forms of geographically referenced data utilizing computer hardware, software, geographic data, and

trained personnel.  Today, GIS is widely used for planning, decision-making, and ecosystem

monitoring.  It is an effective tool for processing large amounts of ecosystem-level data, especially

when data are related at varying temporal and geographic scales, and it offers much needed assistance

to installations implementing ecosystem management.  The advancement and integration of GIS into

all aspects of planning and management at NAF Key West could enhance INRMP implementation.

1.7 INRMP Approval, Function, Use, and Revision
Processes

1.7.1 Approval of the INRMP

The INRMP is required to be signature-endorsed by the subject Installation’s CO, the

Regional and Installation NRMs, the Southern Division NRM, USFWS and FFWCC.  In accordance

with the SAIA, the INRMP must reflect mutual agreement among agencies.  Mutual agreement will

concern the conservation, protection, and management of fish and wildlife resources and will be

indicated by signatures of the appropriate agency representatives.

1.7.2 Function and Use of the INRMP

The INRMP will outline the management of NAF Key West’s natural resources for the next

ten years.  To accomplish this, the INRMP presents long-term management concepts for NAF Key

West that are consistent with both the management of natural resources and fulfillment of the military

mission.  The long-term management concepts do not represent any incremental or specific approach

to management, but rather provide a philosophy and direction for the NAF Key West NRM and Navy

decision-makers to ensure long-term sustainability of natural resources.

Specific practices and schedules are addressed in existing management plans and programs

developed for NAF Key West, including, but not limited to, grounds maintenance, hazardous waste,

facilities development, and stormwater pollution and prevention (Section 2.5). These plans and
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programs adhere to federal and state regulatory requirements and will be used as tools for

implementing the INRMP.  These plans are dynamic and updated periodically by the Public Works

Department.  The NRM will have the responsibility to incorporate these plans into the goals and

objectives identified in this INRMP.

1.7.3 Revision Process

In accordance with OPNAVINST 5090.1B 22-4.1[b], the INRMP will be reviewed and

updated on a yearly basis, as needed, and re-approved every five years.  The review process will take

into account changes in military mission requirements, legal mandates, and information obtained

from monitoring programs and surveys.  Revisions to the goals, objectives, and/or projects of the

INRMP will be reviewed for consistency with the military mission, federal and state laws, and

ecosystem management goals and objectives of the INRMP.

The revision process will be conducted under the direction of the Installation CO. Revisions

will require consultation with, and approval by, the CO, NAF Key West NRM, Southern Division

NRM, USFWS, and FFWCC.

1.8 Necessary Elements of the INRMP

1.8.1 Essential Fish Habitat

The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) of 1996, 16

U.S.C. 1801 et seq. Public Law 104-208, requires regional Fishery Management Councils and the

Secretary of Commerce to describe and identify Essential Fish Habitat (EFH) for all managed species.

EFH is defined in the MSFCMA as “those waters and substrate necessary to fish for spawning,

breeding, feeding, or growth to maturity.”  The word “fish” in the previous sentence includes finfish,

crabs, shrimp and lobsters.  NAF Key West contains and/or is located adjacent to natural areas of

EFH such as marshes, mangroves, submerged aquatic vegetation (SAV), tidal flats, corals, coral reefs,

live/hard bottom habitats and pelagic habitats.  Implementation of this INRMP will work towards the

goals of the MSFCMA to improve and protect EFH.

1.8.2 Coral Reefs

In accordance with Executive Order (EO) 13089, Coral Reef Protection of 11 June 1998,

which requires federal agencies to protect and enhance coral reefs and coral reef systems, the Navy

recognizes that coral reefs and related endemic mangrove and seagrass ecosystems are biologically

rich and diverse habitats.
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The marine environment of the Florida Keys, where NAF Key West is located, supports the

only sub-tropical coral reef tract that lies adjacent to the continental United States (FMRI 2000).  The

Key’s marine ecosystem, which includes Florida Bay and Biscayne Bay, is the largest marine

protected area in the United States.  Implementation of this INRMP will work towards the goals of

the EO to improve and protect coral reefs.

1.8.3 Clean Water Action Plan

The Clean Water Action Plan (CWAP), developed in February of 1998 in response to a

White House request, is a comprehensive plan to “…achieve cleaner water by strengthening public

health protections; target watershed protection efforts at high priority areas; and provide communities

with new resources to control polluted runoff and enhance natural stewardship” (EPA 2000).

In accordance with the CWAP, the FDEP developed a Unified Watershed Assessment

(UWA) and priority list for Florida.  FDEP categorized 51 basins in the state as either Category I

(Watersheds in Need of Restoration) or Category II (Watersheds Meeting Goals, Including Those

Needing Action to Sustain Water Quality).  Using federal funding under the CWAP, six Category I

watersheds were prioritized for restoration in 1999-2000.

The United States Environmental Protection Agency (EPA) categorizes the Florida Bay-

Florida Keys Watershed as a Highest Restoration Priority UWA (EPA 1999a).  Implementation of

this INRMP will work towards the objectives of the CWAP to improve water quality in the

watersheds.

1.8.4 Bird/Aircraft Strike Hazard (BASH) Reduction

The hazard posed by birds and other animals to safe flight operations at an airfield is an ever-

present problem.  The Navy has created an integrated bird/animal control and hazard abatement

program to minimize aircraft exposure to potentially hazardous bird/animal strikes at and around

NAF Key West and its associated fields (Appendix D).  NAS Key West Instruction 3751.A

(Bird/Aircraft Strike Hazard [BASH] Plan) is designed to reduce the bird/animal strike potential

through promulgation of avoidance procedures, monitoring bird activity, and controlling bird/animal

populations and movements through habitat manipulations and land use planning.  The purpose of the

BASH plan is to:

§ Establish a Bird Hazard Committee (BHC) and designate responsibilities to its members;

§ Establish procedures to identify hazardous situations and to aid supervisors and aircrews
in altering or discontinuing flying operations as required;

§ Establish aircraft and airfield operating procedures that minimize bird strike situations;
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§ Establish a local method to disseminate information to all assigned and transient aircrews
concerning local bird hazards and procedures for bird avoidance; and

§ Establish guidelines to decrease the attractiveness of the airfield to birds by controlling,
reducing or eliminating environmental factors that support bird activity.  This may include
bird harassment, if necessary.

The Aviation Safety Officer at NAF Key West is responsible for implementation, monitoring,

and enforcement of the BASH Plan, and is the leading member of the BHC.  Implementation of this

INRMP will work towards the goals of the BASH plan to minimize aircraft exposure to bird/animal

strikes.

1.8.5 Critical Habitat

Section 1532 (5)(A) of the Endangered Species Act (ESA) of 1973 defines critical habitat for

threatened or endangered species. Federally designated critical habitat for the American crocodile

(Crocodylus acutus) encompasses the Battery HM-40 Key Largo property of NAF Key West.

Federally designated critical habitat for the silver rice rat (Oryzomys palustris natator) is located on

Saddlebunch Key, however, the Navy Transmitter Site is outside the legal boundary of the critical

habitat.  Implementation of this INRMP will work towards the goals of the ESA to improve and

protect critical habitat.

1.8.6 Migratory Birds

The Migratory Bird Treaty Act (MBTA) 16 U.S.C. 703 and EO 13186 require the protection

of migratory bird resources on all federal lands. NAF Key West is an important stopover area for

neotropical migratory bird populations along the Atlantic flyway.  Implementation of this INRMP

will work toward the goals of the MBTA and EO 13186 to integrate migratory bird conservation

principles to protect migratory birds and their habitats.

1.8.7 Public Access

Public access to NAF Key West is limited to Installation personnel including active duty and

reserve military personnel assigned to the Installation, their dependents and accompanied guests;

federal civilian employees, their dependents and accompanied guests; and military retirees.

Controlled public access is permitted for fishing and other recreational purposes when such access

can be granted without impairment to the military mission.  Manageable quotas will vary depending

upon the amount of suitable land and water areas available.  Public recreational use may be equitably

distributed by impartial selection procedures.  Public access for saltwater fishing is permitted on the
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Installation wherever the activity will not interfere with the mission or constitute a safety hazard.  Due

to the lack of suitable habitat, hunting and freshwater fishing is prohibited on the Installation.  Off-

road vehicles are prohibited due to the fragile nature of the environment at NAF Key West.

Access should also be considered in terms of accessibility of facilities and programs for the

physically challenged.  The Architectural Barriers Act of 1968 (Public Law 90-480) requires facilities

to be accessible to the physically challenged.  Section 504 of the Rehabilitation Act of 1973, as

amended (Public Law 93-112), prohibits discrimination on the basis of handicap in program

participation and in all facets of employment.  The American with Disabilities Act (ADA) of 1990

(Public Law 101-336) provides standards for addressing discrimination against individuals with

disabilities in employment, transportation, telecommunications, public accommodations, and services

operated by private entities.  Military installations, including the dependents and civilians employed,

are not exempt from these laws.

1.8.8 Agricultural Outleasing

NAF Key West does not engage in agricultural outleasing.  Because of the absence of

available land for agricultural outleasing, the conservation of land for agricultural outleasing is not

discussed in further detail in this INRMP.
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2 History and Organization

2.1 Location, History, and Military Mission
 NAF Key West is comprised of 6,389 acres of land distributed in eighteen (18) properties

located in the Florida Keys, Monroe County, Florida (Figure 2-1).  Seventeen of the properties are

located in the Lower Florida Keys within a seven-mile radius from the primary Boca Chica Airfield,

on Boca Chica Key approximately 6.8 miles northeast of downtown Key West. Boca Chica Airfield

encompasses 3,912 acres and consists of an airfield, administrative and industrial facilities, and

recreational areas.  The only property located outside the Lower Keys is a 68-acre, primarily

undeveloped site in Key Largo.  Location and mission/function information for each of the eighteen

properties of NAF Key West is included in Table 2-1.

The U.S. Navy has maintained a presence at the southernmost point in the continental United

States (i.e., Key West, Florida) for more than 125 years.  In 1823, the first naval base in Key West

was established to combat piracy in South Florida.  Expansion of the base occurred in stages, between

1823 to 1917, and coincided with periods of military activity during the Mexican War, the Spanish-

American War, and World War I.  The first recorded naval flight from Key West took place on 22

September 1917, and on 18 December 1917 Naval Air Base Key West was commissioned.

Construction of a small coastal air patrol station began 13 July 1917 on Trumbo Point Annex.

Seaplane training began for student flight officers on 8 January of the following year, therein,

launching the station’s reputation as the premier training site for Naval aviators.

NAF Key West pilots developed naval aviation antisubmarine warfare technology.  During

World War I, the base was used primarily for antisubmarine patrol operations and as a flight training

station.  At the end of the war, the base was decommissioned and many of the buildings were

destroyed, although the land holdings remained property of the United States government.  At the

onset of World War II, the base was re-opened to support Naval destroyers and PBY aircraft.
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Table 2-1

NAF Key West Property Location And Mission/Function

Property Acreage Location Directions Mission/Function

Demolition Key 24 North Fleming Key 2000 feet N of Fleming Key. Both islands are used by the Navy as weapons
areas for Special Operations ground training using
net explosive weight of #5 lbs.

Fleming Key 257 Fleming Key 2 mi. N of the Southernmost
Point Monument.

Non-residential IR site. Consists of Navy Research
Laboratory, 200-acre weapons magazine, Animal
Import Center, Special Forces Area, and City of
Key West wastewater treatment plant.

Truman Annex 150 Key West East of the Southernmost
Point Monument.

Mixed Use area. Consists of BEQ housing and
recreational areas.

Trumbo Point Annex 133 Key West 1.75 mi. NE of the
Southernmost Point
Monument.

Mixed Use area. U.S. Coast Guard utilizes port
facilities.  Consists of a small fuel farm, BOQ
housing, CBQ lodging with 300-500 rooms,
ballfield, ball courts, and undesignated paved
areas.

Peary Court Annex 29 Key West 0.25 mi. S of Trumbo Point
Annex.

Residential area.  24-acre area with 50 houses, and
5-acre historical cemetery

Sigsbee Park Annex 352 Key West Dredgers Key, 1.25 mi. E of
Fleming Key.

Residential area and facilities.  Microwave Radio
Tower at eastern tip of Key.  Consists of Navy
housing, Commissary, Exchange, 26 site R/V
campground, youth center, picnic sites, 3 boat
ramps, fueling facilities, boat rentals, marina,
playing fields, tennis courts.

Navy Branch Medical
Center

14 Key West SE of the intersection of US1
and South Roosevelt
Boulevard, W of Cow Key
Channel.

Naval branch medical clinic primarily for active
duty members and civil service personnel.
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Table 2-1

NAF Key West Property Location And Mission/Function

Property Acreage Location Directions Mission/Function

NAF Key West Boca
Chica Airfield

3912 Boca Chica Key 6.8 mi. NE of the
Southernmost Point
Monument.

To train Navy pilots and support for Naval aviation
activities and units of the operating forces.  Light
industrial use and transient housing area.  Consists
of 3 runways, fuel farm, auto hobby shop,
administrative facilities, playing fields, ball courts,
bowling alley, fitness center, picnic areas, 83 to
103-slip marina, Water Recreation Park and 3
miles of oceanfront beach.

Pistol Range/ Sewage
Plant Road

55 North Boca Chica Key 0.5 mi. NE of NAF Key West. Mixed Use area and former IR site. Pistol range,
sewage treatment plant, wastewater treatment
plant, supply barn and administrative offices.
Abandoned bunkers used for storage.

Northwest Wetlands 46 North Boca Chica Key Long Point, N of the NOAA
Radar.

Undeveloped area.

Hawk Missile Site 53 North Boca Chica Key 0.65 mi. N of the Pistol Range. NOAA Radar with several buildings from the
missile site, one building currently used.

Geiger Key 170 Geiger Key 2.25 mi. SE of NAF Key
West.

  Multiple-use management for research,
recreation, and wildlife habitat. There is also an
inactive Hawk missile site.

Big Coppitt Key 52 Big Coppitt Key 1.25 mi. N of Geiger Key, 1.5
mi. NE of Rockland Key

IR site and trailer park.

Army Missile Site 2 Big Coppitt Key At the intersection of Old
Boca Chica Road and US1,
behind the Circle K.

Antenna facility fenced.

Rockland Key 335 Rockland Key 1.5 mi. E of NAF Key West. Navy residential and administrative buildings.
Some unauthorized residential use and
uncontrolled land ownership patterns.

Navy Transmitter Site 615 Saddlebunch Key At MM 15 follow the dirt road
1.5 mi. N of US1.

  General Electric maintains a repeater at this site
for beeper recall for NAF Key West personnel
living north of Boca Chica – ETC Norrix.
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Table 2-1

NAF Key West Property Location And Mission/Function

Property Acreage Location Directions Mission/Function

Battery HM-40/Key
Largo Site

68 Key Largo Approximately 113 mi. NE
from Key West. 7 mi. N on
Card Sound Road from fork at
US1.

Non-operative Hawk missile site.

White Street Trailer
Park Annex

2 Key West Recreational trailer park with 32 12 x 48 mobile
homes.
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Satellite facilities, including Meacham Field and a runway at Boca Chica were developed.  On 15

December 1940, the seaplane base was designated a Naval Air Station.  In May 1945, the satellite

fields were disestablished and combined into one aviation facility, NAF Key West.

After WWII, NAF Key West was retained as a training facility.  During the subsequent

Cuban missile crisis, operational and reconnaissance flights were flown in support of the blockade

around Cuba.  In March 1979, a decision was made to keep NAF Key West as a fully operational

Naval Air Station.  NAF Key West’s present-day mission is to train Navy pilots and support Naval

aviation activities and units of the Operating Forces.  NAF Key West provides the largest

unencumbered airspace available on the east coast of the United States for the Naval pilot training

activities.  Between fiscal years 1997 and 2000, the number of sorties (i.e., take-offs and landings)

flown at Boca Chica Airfield increased from 2,353 to 7,030.

NAF Key West personnel and facilities support approximately 30 commands and customers,

including the Joint Interagency Task Force (JIATF), Joint Southern Reconnaissance Surveillance

Operating Center, Fighter Squadron 101 (VF-101) Det, Tactical Aircrew Combat Training System,

Naval Air Warfare Center Detachment, Naval Research Laboratory, U.S. Army Special Forces

Underwater Operations School and the United States Coast Guard Group Key West.  Tenant activities

include the Navy Branch Medical Clinic, Navy Branch Dental Clinic, Human Resources Office,

Personnel Support Activity Detachment (PSD), Navy Exchange, Defense Commissary Agency,

Family Services Center, Navy Campus, Navy/Marine Corps Relief Society, Naval Computer and

Telecomm Area Master Station Atlantic Detachment, Foreign Broadcast Information Service, Naval

Construction Battalion Unit 402, Navy Weather, Defense Investigative Service, Naval Criminal

Investigative Service, and Southern Division.  The workforce at NAF Key West is comprised of

approximately 1,081 personnel, of which 385 are military members, 393 civilians, 132 contract

workers, and 171 other individuals.

2.2 Organization and Structure
The functional organization of NAF Key West is shown in Figure 2-2.  The NAF Key West

departments most relevant in the context of the INRMP are the Air Operations Department, PWD,

and the MWR Department.

The Air Operations Department is responsible for providing radar and airfield technical

capabilities for NAF Key West.  Three UH-3H SEA KING search and rescue helicopters and one

support service UC-12B transport aircraft are maintained for readiness.  The Operations Department

supports an Oil Spill Response Team for containment services and a Crash and Fire Branch for fire-
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fighting capability and hazardous materials mitigation.  The department also monitors hazardous

waste disposal sites maintained for fleet units deployed to NAF Key West.

The PWD is the lead activity in planning, designing, constructing, maintaining and repairing

Installation facilities (Figure 2-3).  Within the PWD are the following divisions: Administrative,

Facilities Management Engineering, Maintenance/Utilities, Transportation, Production

Officer/Military Support, Facilities Service Contracts and Engineering.  The Engineering Division

develops and implements the Natural Resources and the Environmental Protection Programs.  Among

other functions, the Facilities Service Contracts Division provides day-to-day management of

contracts, such as those for grounds maintenance and pest management.

The goal of the MWR Department is to provide a varied program of wholesome and

constructive off-duty recreational activities that contribute to the mental, physical, social, and

educational enrichment of military personnel and their families.  In addition to indoor athletic

facilities, community and child care centers, the MWR Department also includes outdoor facilities,

such as the Patio Beach Park (Truman Annex) and the Boca Chica and Sigsbee marinas.  The MWR

Department is responsible for implementation of the outdoor recreation plan.

2.3 Overview of Natural Resources Management
The natural resources of NAF Key West are managed to provide an aesthetic outdoor setting

with diverse and abundant fish and wildlife, for both consumptive and non-consumptive use,

therefore improving the quality of life for military personnel, their dependents, and nearby civilian

populations.  Natural resources management is divided into land management, fish and wildlife

management, and outdoor recreation.  The latest revision of this plan was completed in 1993.  NAF

Key West began managing specifically for fish and wildlife resources in 1983, when the Installation’s

first BASH Assessment was completed by the Air Force BASH Team.  In 1984, a Tripartite Fish and

Wildlife Cooperative Agreement with the USFWS and the State of Florida was executed.  The first

Long Range Fish and Wildlife Management Plan for NAF Key West was approved in 1986.  In 1989,

the Navy, NPS, and the Florida Division of Recreation and Parks signed a tripartite agreement to

provide NAF Key West with professional and technical information and assistance necessary to

coordinate actions pertaining to outdoor recreation.

NAF Key West is responsible for funding, preparing, and implementing all portions of its

natural resources management plan.  The NAF Key West CO is responsible for the management of all

natural resources, and has delegated implementation authority to the NAF Key West NRM.  Since the

management of natural resources is inherently a governmental function, the management,
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implementation, planning, and enforcement of Navy natural resource management programs are not

included in the DoD Commercial Activities Program or Base operating services contracts

(OPNAVINST 5090.1B 1999).

The NAF Key West NRM operates under the direct supervision of the NAF Key West PWD

Environmental Coordinator and Engineering Director.  Technical assistance is provided by NRMs at

Southern Division for developing and maintaining an effective conservation program.  Installation

personnel within Public Works, Security, MWR, Housing, and Safety have various functions related

to the natural resources program, and they coordinate with the NRM on all natural resource issues.

Natural resources staffing at NAF Key West consists of the NRM (Environmental Protection

Specialist) and four temporary full-time workers (see Section 2.4).  Technical support is provided by

the Natural Resources Branch, Southern Division, Charleston, South Carolina.  Equipment available

to natural resources staff and through the appropriate chain of command at the NAF Key West may

include bucket trucks, loaders, cranes and dump trucks.

Law enforcement at NAF Key West, including the enforcement of local, state and federal

laws and regulations pertaining to natural resources, is the responsibility of the NAF Key West

Security Department.  The NAF Key West Security Department operates with approximately 20

military personnel and 33 civilians, and coordinates with the NRM as needed.

2.4 Stakeholders and Partnerships
Stakeholders are those individuals and organizations with a vested interest in the natural

resources management on the Installation.  Over the past several years, NAF Key West has developed

partnerships and cooperative agreements for technical assistance with the stakeholders and other

entities interested in participating in activities within NAF Key West.  NAF Key West understands

the importance of participating with the surrounding community and maintaining communication

between the Installation, stakeholders, and other interested parties.  These efforts complement its

overall philosophy of active partnering with and sharing information and resources with other

resources management agencies and organizations, including federal, state, and local governmental

agencies, and other non-governmental organizations and groups.  Stakeholders in the NAF Key West

vicinity include:  FFWCC, South Florida Water Management District (SFWMD), Monroe County

Land Authority, City of Key West, Key West National Wildlife Refuge, Key Deer National Wildlife

Refuge, Great White Heron National Wildlife Refuge, Crocodile Lake National Wildlife Refuge,

Everglades National Park, Biscayne National Park, Florida Keys National Marine Sanctuary, Florida

Keys Audubon Society, The Nature Conservancy, and South Florida Regional Planning Council.
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In addition, NAF Key West may seek guidance and/or technical assistance from other

agencies such as the FDEP, United States Army Corps of Engineers (USACE), EPA, Animal and

Plant Health Inspection Service, NRCS, NMFS, and the USFWS Ecological Services office in

Monroe County.  Partnerships and cooperative arrangements, including federal, state, and local

agencies, conservation groups, and academic institutions that provide various levels of technical

assistance, such as personnel, planning, monitoring, and natural resource inventories are discussed

below.

§ Tripartite Cooperative Agreement between the Navy, USFWS, and the FFWCC.  A
Cooperative Agreement and Plan for: 1) the protection, development and management of
fish and wildlife resources and natural habitat; 2) the protection of rare, endangered or
threatened flora and fauna, and 3) the prohibition of off-road vehicle traffic on the lands
under the jurisdiction of NAF Key West.

§ Tripartite Agreement between the Navy, NPS and the Florida Division of Recreation
and Parks.  The purpose of this agreement is to provide the Installation with professional
and technical information and assistance necessary to coordinate actions pertaining to the
operation, development, management and protection of outdoor recreation resources.
Based on this agreement, the NPS and the State of Florida will act in an advisory capacity
on matters pertaining to the management of outdoor recreation resources on lands
administered by the Installation.

§ SCA Program.  SCA is a non-profit organization that provides resource assistants and
conservation associates (volunteers) to government agencies for support in natural
resources.  SCA conservation associates are acquired by the Navy through a partnership
between Southern Division and SCA in New Hampshire.  The SCA program is a primary
support method for conducting regulatory natural resources management in the Navy.

2.5 Plans, Programs, and Studies

2.5.1 Stormwater Plan

NAF Key West is regulated by EPA’s National Pollutant Discharge Elimination System

(NPDES), Stormwater Multi Sector General Permit (MSGP) for use in the State of Florida.  This

permit requires the development of a Stormwater Pollution Prevention Plan (SWPPP).  Stormwater is

managed at NAF Key West according to the SWPPP, written in 1996 and revised twice in 1998.  The

SWPPP is an engineering and management strategy designed to improve the quality of stormwater

runoff, and thereby  the quality of receiving waters.  Industrial activities at NAF Key West have been

reviewed in regard to the MSGP.  The sectors that apply to NAF Key West are Sector K (hazardous

waste treatment, storage or disposal facilities), Sector P (bulk oil storage vehicle/equipment

maintenance) and Sector S (air transportation facilities vehicle and equipment maintenance).  These
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sectors are formally defined in the NPDES General Permit for Industrial Activities dated 29

September 1995.  A Stormwater Pollution Prevention Team (SWPPT) was formed to determine the

adequacy of the SWPPP, ensure implementation of Best Management Practices (BMPs), perform

inspections, perform required record keeping, and carry out the annual update and certification of the

SWPPP.  The three major components of the SWPPP are stormwater monitoring, BMP

implementation, and site compliance evaluations.  The SWPPP is discussed further in Section 5.1.4.

2.5.2 Hazardous Waste

NAF Key West operates under a Hazardous Waste Management Plan (HWMP); a Hazardous

Waste Contingency Plan; a Facility Response Plan; a Spill Prevention, Control, and Countermeasure

(SPCC) Plan; and a Pollution Prevention (P2) Plan.

The HWMP for NAF Key West provides for the proper identification and management of all

hazardous waste (HW) generated by NAF Key West, and stored at the 90-day HW storage areas and

the satellite accumulation points to ensure conformance with federal, state or Navy regulations and

policies.  The plan assigns responsibilities and establishes procedures for the management of

generated HW.  The CO appoints an Activity HW Coordinator who acts as the contact concerning

interpretation and compliance with HW laws and regulations, and reviews and updates the HWMP as

required.  The HWMP directs Installation contractors, station departments, and tenant commands to

designate HW Managers, Assistant HW Managers, and HW Handlers.  NAF Key West does not have

a treatment, storage, and disposal (TSD) facility.  All HW must be shipped off-site within 90 days or

less from the accumulation start date.

NAF Key West operates a HW Contingency Plan, as part of the HWMP, that presents

procedures and equipment to respond to hazardous situations related to the generation and storage of

HW.  The plan includes individuals responsible for emergency response, specific methods of

response, and site-specific contingency plans for each of the 90-day HW storage areas.

The Facilities Response Plan, dated February 1996 and revised June 1999, was developed in

accordance with OPNAVINST 5090.1B, Navy Environmental Protection Manual.  The purpose of the

Facility Response Plan is to provide a contingency plan that establishes policy, responsibilities and

procedures for the control and cleanup of oil spills within NAF Key West jurisdiction.  The plan is

applicable to spills into air, water, or land, originating from any NAF Key West department, tenant

activity, or other organization or private contractor working within NAF Key West property

boundaries.  The NAF Key West CO is the Facility Incident Commander.

In order to decrease the potential for oil spills and comply with 40 CFR 112 and

OPNAVINST 5090.1B, a SPCC Plan was developed for NAF Key West (Navy 2000a).  The plan is
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required at NAF Key West because the Installation possesses facilities and conducts operational

activities related to storage and transfer of oil in support of aircraft flight training.  The SPCC plan

addresses both federal and state spill prevention requirements.

NAF Key West also operates under a P2 Plan.  The P2 Plan (Navy 1997) was developed in

accordance with the Pollution Prevention Act of 1990, EO 12856, and OPNAVINST 5090.1B.  The

purpose of the plan is to manage P2 efforts and comply with federal, state, and local environmental

regulations, thereby minimizing potential adverse impacts on human health and the environment,

reducing liability, and decreasing costs associated with HW disposal.  The plan applies to all

activities, tenant commands, and on-site contractors.  The plan sets specific goals for reducing the

quantity of HW generated at the Installation.

The NAF Key West CO has overall responsibility for the success of the P2 Plan and ensures

overall compliance with P2 efforts.  The CO’s designee in the PWD is responsible for implementation

and management of the plan.  Implementation of the P2 Plan is coordinated by the P2 Team.  Other

Installation departments and individuals, such as the NAF Key West Environmental Coordinator, also

play a role in plan implementation.

Installation Restoration Program
Before federal facilities were required to comply with the Comprehensive Environmental

Response, Compensation and Liability Act of 1980 (CERCLA), the DoD developed a proactive

program to address the environmental conditions created by the release of chemicals and petroleum

products, or contaminants, from past spills and disposal practices.  This program, called the

Installation Restoration Program (IRP), is conducted nationwide at military installations.  CERCLA

governs the long-term cleanup of HW sites, and the 1986 Superfund Amendments and

Reauthorization Act (SARA) requires that DoD and other federal facilities meet the requirements of

CERCLA.  At NAF Key West, some site investigations are also being conducted in accordance with

the provisions of the Resource Conservation and Recovery Act (RCRA).  Petroleum-contaminated

sites are not regulated under CERCLA and are not included in the IRP.  These sites are regulated by

the Florida Petroleum contamination Site Cleanup Criteria Rule (Chapter 17-770 Florida

Administrative Code [FAC]).  In accordance with the IRP, the Navy is currently conducting

investigations at various sites to determine the nature and extent of environmental contamination at

NAF Key West.

A total of 13 sites are currently being addressed by the IRP at NAF Key West.  Seven of

these sites come under the RCRA process.  These sites are called Solid Waste Management Units

(SWMUs) and require a RCRA Facility Investigation (RFI).  The other six sites under investigation at

NAF Key West are being addressed under CERCLA and have been designated as IR sites or Areas of
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Concern (AOCs).  Five of the IR sites are currently in the Remedial Investigation/Feasibility Study

(RI/FS) stage of the cleanup process.  The sixth IR site was investigated during a site inspection

conducted in 1998 and became an IR site in January 2000.  Two of the original IR sites, not included

in the above-mentioned 13 sites, have been removed from the IRP due to modifications in their

operating permit status.

In cases where contaminants have been found to pose a potential threat to human health or

the environment, immediate cleanup measures were initiated to remove the source of the threat.

These measures are known as Interim Remedial Actions (IRAs).  To date, ten IRAs have been

completed or are planned at NAF Key West.  However, these IRAs are not permanent remedies and

work continues on developing final cleanup plans for these sites.

In addition to the IR site investigations, underground/aboveground storage tank (UST/AST)

sites are also being evaluated.  These sites are being addressed under a separate storage tank

management program administered by the FDEP.  The program is designed to provide a practical and

timely plan to determine contamination that may have resulted from storage tank operations, remove

unneeded tanks, and perform any necessary remediation.

2.5.3 Land Use

Efforts are currently underway to update the NAF Key West Master Plan.  The primary

objective of the 1981 master plan is to provide for the orderly development of the Installation’s real

estate and facility resources commensurate with its military mission.  The plan addresses both near

and long-term development and establishes an overall scheme for land use in response to the mission

requirements of the station.  The plan also identifies Naval property to be disposed of and returned to

the local community (e.g., Truman Annex, White Street Trailer Park Annex).  The plan also requires

any proposed land use and facilities construction to protect historic and cultural resources, minimize

potential flood damage, reduce energy consumption, reduce conflicts with aircraft noise and accident

potential, and minimize other natural and man-made conflicts.

2.5.4 Forestry

No commercial forest resources are located at the NAF Key West.  Because of the absence of

timber areas, forestry practices are not discussed in further detail in this INRMP.

2.5.5 Pest Management Program

Base-wide industrial pest control is conducted by contract through the Facilities Support

Contract Office.  Mosquito control is performed by contract with the Florida Keys Mosquito
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Abatement District.  The Preventive Medicine Office performs sanitation inspections of food

handling facilities to identify actual and potential pest infestations.  The Key Vaca raccoon (Procyon

lotor auspicatus) is a nuisance species at the Sigsbee Park Annex complex.  In accordance with NAS

Key West Code 1883 Position Paper: a pest control contractor is responsible to “remove raccoons

from government property and humanely dispose of them following all federal, state and local

guidelines.”  MWR has an arrangement with the local Society for the Prevention of Cruelty to

Animals (SPCA) to receive the animals for euthanasia.

2.5.6 Grounds Maintenance Program

Grounds maintenance for NAF Key West is provided through the Base Operating Services

(BOS) Contract.  Landscaping and grounds maintenance is performed in accordance with the annual

Grounds and Surfaced Area Maintenance Plan, which is prepared by the contractor and approved by

the Public Works Department.  The plan includes a map or maps of all improved and semi-improved

areas maintenance schedule, annual fertilization and lime application program, and ditch maintenance

with location and type of treatment required.

2.5.7 Rare Plant, Rare Vertebrate, and Natural Community Survey

In August 1994, The Nature Conservancy/Florida Natural Areas Inventory (FNAI) issued

final reports on the results of the rare plant, rare vertebrate, and natural community surveys conducted

at NAF Key West December 1992 through November 1993.  NAF Key West lands support

approximately forty-five rare plant and animal taxa, including federally designated critical habitat for

the endangered American crocodile (Crocodylus acutus) and important habitat for the endangered

Lower Keys marsh rabbit and the Florida Keys silver rice rat.  The findings of the surveys are further

discussed in Section 3.4.1.

2.5.8 Wetlands Delineation

Wetland jurisdictional boundaries have not been delineated at NAF Key West.  The INRMP

includes a project to delineate wetland boundaries within NAF Key West.

2.5.9 Outdoor Recreation Management Section, Natural Resources
Management Plan

In 1993, NAF Key West prepared a Long Range Outdoor Recreation Management Section

for the Natural Resources Management Plan (Appendix E) The Outdoor Recreation Section

inventoried areas of special interest and dispersed and concentrated outdoor recreation opportunities.

The objectives of the Outdoor Recreation Management Plan were to:  1) systematically emphasize
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optimum outdoor recreation benefits within the constraints of the military mission and within the

capability of the natural resources; 2) identify natural and other special interest areas and measures to

protect and conserve these areas whenever feasible; 3) mediate conflicts between competing

recreational uses; and 4) ensure multiple use of natural resources for outdoor recreation, fish and

wildlife, forestry and other purposes on a sustained yield basis.

2.5.10 BASH Plan

The NAS Key West BASH Plan was written in April 1992 (Appendix D).  This plan

addresses all actions that may identify, reduce, or eliminate bird or other animal hazards to aviation

on NAF Key West.  A BASH exists on NAF Key West due to resident and migratory bird species on

the Installation and within the vicinity.  The airfield’s proximity to several wildlife refuges and the

expanses of grass and emergent wetlands adjacent to the airfield attract resident and migratory bird

species.

2.6 Potential Land Use Changes – Base Realignment and
Closure
On 1 July 1995, NAS Key West was designated for realignment by the Secretary of Defense

Commission on Base Realignment and Closure (BRAC) pursuant to the Base Closure and

Realignment Act of 1990 (Public Law 101-510).  On 2 May 1996, the Navy declared eight properties

at the NAS Key West surplus, including Truman Annex, Trumbo Point Annex, White Street Trailer

Park Annex, Poinciana Housing, Hamaca Park/Hawk Missile Site, and East Martello Tower.

Presently, all of these properties have been disposed of and/or are near completion of the process.  For

the purposes of the INRMP, Truman Annex and Trumbo Point Annex BRAC properties will be

addressed due to existing Continued Use Agreements the Navy retains for these two properties.  The

INRMP will also address the White Street Trailer Park Annex, which is pending completion of the

BRAC process.
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3 Existing Environment

3.1 Climate and Air Quality
The Florida Keys climate is classified as subtropical marine, characterized by mild winters

with hot, humid, but breezy summers.  Key West has a year round average temperature of

approximately 77 degrees Fahrenheit (º F) and receives an average of approximately 40 inches of

rainfall per year (see Table 3-1).  The temperature difference between summer and winter is only

14º F.  The nearness of the Gulf Stream, combined with the effects of the Gulf of Mexico, tend to

mitigate advancing cold fronts.  Easterly tradewinds and sea breezes suppress the summer heat.

January is typically the coldest month of the year, with an average temperature of 69.4º F.  The month

of July is typically the hottest of the year with an average temperature of 84.0º F.

Hurricane season in Florida extends from June through November; however, the frequency of

hurricanes in the Gulf of Mexico is greatest during the months of August, September, and October.

The majority of hurricanes approach Key West from the south and east, with their effects felt on the

south, east, and west sides of the island; however severe hurricanes have struck Key West from all

directions.  An estimated 75 percent (%) of all damage from annual hurricanes is due to tidal

flooding.  The probability that a hurricane (winds exceeding 73 miles per hour) or a great hurricane

(winds exceeding 125 miles per hour) will occur in a 50-mile segment of the U.S. coastline near Key

West is 13% and 4%, respectively.

The Clean Air Act (CAA) is the primary federal statute governing the control of air pollution.

The CAA designates six criteria pollutants for which National Ambient Air Quality Standards

(NAAQS) have been established to protect public health and welfare, and Florida has adopted these

standards into its air quality regulations.  The criteria pollutants include respirable particulate matter

(PM10), carbon monoxide, sulfur dioxide (SO2), nitrogen dioxide (NO2), lead, and ozone (O3).
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Table 3-1

Average Temperatures and Rainfall in the Key West Vicinity (1945-1991)

Month Average Temp (ºF)
Average

Low Temp (ºF)
Average

High Temp (ºF)
Average Rainfall

(inches)
January

February

March

April

May

June

July

August

September

October

November

December

Average/Total

69.4

70.0

73.2

77.2

80.1

82.8

84.0

84.0

82.9

79.7

75.2

70.9

77.4

64.4

65.1

68.4

72.7

75.6

78.4

79.5

79.2

78.1

75.4

70.7

66.2

72.7

74.3

74.8

78.1

81.5

84.2

86.9

88.5

88.7

87.8

84.0

79.5

75.6

81.9

2.1

1.6

1.7

2.0

3.3

4.8

3.6

5.0

6.4

4.6

2.5

2.0

39.7

Source: Buttle and Tuttle, Ltd. 1996-1998.
Key:

Temp. = Temperature.
EF = degrees Fahrenheit.

The air quality in Key West is good, according to the FDEP.  Because of the excellent air

dispersion characteristics and non-industrialized nature of the area, most pollutants are not routinely

measured.  The only pollutant measurement taken in the Key West area is for PM10.  Previous

estimates by the City of Key West have indicated that most pollutant levels are unlikely to exceed one

percent of the state or federal ambient air quality standards.

Most air pollution in Key West is caused by automobile emissions.  Therefore, air quality

degrades slightly during the peak tourist season (October through April) when automobile traffic

increases.  The only major point sources of air pollution are oil-burning electrical units at Stock

Island.  Large naval vessels and cruise ships that frequent Key West do not generate sufficient

pollution to effect local air quality.

Air pollutant emissions at NAF Key West are generated from stationary and mobile sources.

Stationary sources include surface coating, fuel storage and handling, fire-fighting training facilities,

and miscellaneous small stationary combustion sources.  Mobile sources include aircraft, motor

vehicles, and ground support equipment.  Military aircraft operations are the most significant source

of air pollutant emissions at NAF Key West.
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3.2 Geology, Topography, and Soils

3.2.1 Geology and Topography

The Florida Keys are assigned to the Gold Coast-Florida Bay District where Pleistocene

limestone and limestone cap rocks are prevalent.  This province has also been referred to as the

southern zone of the coastal lowlands, the Florida Plateau.  This eustatically formed archipelago is

then subdivided into three island groups of limestone or carbonate sand and mud: 1) Coral Reef Keys,

the northern linear island chain of coral rock with a living coral reef offshore; 2) Oolitic Keys or

“western keys,” the southern chain of east-west aligned keys (including the Key West area) of oolitic

limestone with Pleistocene and Holocene coral reef tracts to the southeast and south; and 3) Dry

Tortugas, shoals, and islands of bioclastic carbonate sand and mud.

All of the Lower Keys are composed of Miami oolite.  These formations are soft, white to

yellow, stratified to massive, cross-bedded and are constituted of pure calcium carbonate which may

contain shell fragments and minor quartz sand.  Its major constituents are tiny oolids, which are

spherical calcareous grains with concentric structure and cemented to form Oolitic rock.

Key Largo Limestone underlies the Miami Oolite on all of the Lower Keys.  Its major

constituents are the cemented remains of ancient coral reefs and a subsidiary amount of fossils or

coral, shell algae and echinids.  Unconsolidated to consolidated Miocene sediments of the Tamiami,

Hawthorn, and Tampa formations, Oligocene Suwannee Limestone, and Eocene Avon Park

Formation underlie recent and Pleistocene deposits.  The Pleistocene Miami Limestone is about

100,000 years old.  The oolitic facies of this formation overlie the Key Largo Limestone Formation.

This formation probably originated as an east-west mound of unstable oolite in a high-energy

environment at the shelf margin where sediments were stirred up and deposited over the southern

portion of the active reef.

The topography at NAF Key West is flat with elevations averaging 4 to 5 feet above mean

sea level (MSL).  The airfield elevation (highest point of the runway system) at Boca Chica is 6 feet

above MSL.  Large interior areas at Boca Chica range from 0 to 2 feet below sea level.  The elevation

on Truman Annex ranges between 5 and 10 feet above MSL.

3.2.2 Soils

The soils in the Key West area belong to the Rock Island or Urban Land Association.  These

soils have been created as a result of dredge and fill activities or have accumulated as a result of the

physical and chemical weathering of the parent oolitic limestone (Navy 1993a).  The soils consist of

sand, shell, and limestone fragments mixed with small amounts of marine sediments.  These



14:822.SZ03.05_T1348/Final NAFKW INRMP.doc 3-4

unconsolidated soils are very permeable and, therefore, despite the flat topography, drainage is good

(E & E 2000).  The original soils in the Key West area are mostly entisols, dominated by level, very

poorly drained organic soils underlain by limestone (Atlas of Florida 1996).  Soils found at the NAF

Key West are described in Table 3-2.

Table 3-2

Soils of NAF Key West
Map Unit Soil Hydric Soils Series Description

Demolition Key
7 Udorthents, Urban land

complex.
---- No description

15 Cudjoe marl, tidal, 0-1%
slopes

Hydric Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Fleming Key
5 Islamorada muck, tidal, <1%

slopes
Hydric Euic, isohyperthermic Lithic Troposaprists.  Very

poorly drained soil, moderately deep to rippable
coral or oolitic limestone bedrock

7 Udorthents, Urban land
complex.

----- No description.

Truman Annex
11 Urban Land ----- No description.

Trumbo Point Annex
11 Urban Land ----- No description.

Peary Court Annex
11 Urban Land ----- No description.

White Street Trailer Park Annex
11 Urban Land ----- No description.

Sigsbee Park Annex
11 Urban Land ----- No description.
15 Cudjoe marl, tidal, 0-1%

slopes
Hydric Loamy, carbonatic, isohyperthermic, shallow

Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Navy Branch Medical Center
11 Urban Land ----- No description.

Boca Chica Airfield
3 Matecumbe muck,

occasionally flooded, 0-1%
slopes

----- Euic, isohyperthermic Lithic Tropofolists.
Moderately well drained soils, very shallow to
rippable coral or oolitic limestone bedrock

5 Islamorada muck, tidal, <1%
slopes

Hydric Euic, isohyperthermic Lithic Troposaprists.  Very
poorly drained soils, moderately deep to rippable
coral or oolitic limestone bedrock

6 Keylargo muck, tidal, <1%
slopes

Hydric Euic, isohyperthermic Typic Troposaprists.  Very
poorly drained soils, deep to rippable coral or
oolitic limestone bedrock

7 Udorthents, Urban land
complex.

----- No description.
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Table 3-2

Soils of NAF Key West
Map Unit Soil Hydric Soils Series Description

15 Cudjoe marl, tidal, 0-1%
slopes

Hydric Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

19 Saddlebunch marl,
occasionally flooded, 0-1%
slopes

----- Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents. Somewhat poorly drained
soils, shallow to rippable coral or oolitic limestone
bedrock.

Pistol Range/Sewage Plant Road
7 Udorthents, Urban land

complex.
----- No description.

15 Cudjoe marl, tidal, 0-1%
slopes

Hydric Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Northwest Wetlands
15 Cudjoe marl, tidal, 0-1%

slopes
Hydric Loamy, carbonatic, isohyperthermic, shallow

Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Hawk Missile Site
15 Cudjoe marl, tidal, 0-1%

slopes
Hydric Loamy, carbonatic, isohyperthermic, shallow

Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Geiger Key
5 Islamorada muck, tidal, <1%

slopes
Hydric Euic, isohyperthermic Lithic Troposaprists.  Very

poorly drained soils, moderately deep to rippable
coral or oolitic limestone bedrock

6 Keylargo muck, tidal, <1%
slopes

Hydric Euic, isohyperthermic Typic Troposaprists.  Very
poorly drained soils, deep to rippable coral or
oolitic limestone bedrock

7 Udorthents, Urban land
complex.

----- No description.

8 Rock outcrop-Cudjoe
complex, tidal

Hydric No description

15 Cudjoe marl, tidal, 0-1%
slopes

Hydric Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Big Coppitt Key (including Hawk Missile Site)
3 Matecumbe muck,

occasionally flooded, 0-1%
slopes

----- Euic, isohyperthermic Lithic Tropofolists.
Moderately well drained soils, very shallow to
rippable coral or oolitic limestone bedrock

5 Islamorada muck, tidal, <1%
slopes

Hydric Euic, isohyperthermic Lithic Troposaprists.  Very
poorly drained soils, moderately deep to rippable
coral or oolitic limestone bedrock

7 Udorthents, Urban land
complex.

----- No description.

12 Rock oucrop-Cudjoe complex,
frequently flooded

Hydric No description.

15 Cudjoe marl, tidal, 0-1%
slopes

Hydric Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock
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Table 3-2

Soils of NAF Key West
Map Unit Soil Hydric Soils Series Description
Rockland Key

3 Matecumbe muck,
occasionally flooded, 0-1%
slopes

----- Euic, isohyperthermic Lithic Tropofolists.
Moderately well drained soils, very shallow to
rippable coral or oolitic limestone bedrock

5 Islamorada muck, tidal, <1%
slopes

Hydric Euic, isohyperthermic Lithic Troposaprists.  Very
poorly drained soils, moderately deep to rippable
coral or oolitic limestone bedrock

6 Keylargo muck, tidal, <1%
slopes

Hydric Euic, isohyperthermic Typic Troposaprists.  Very
poorly drained soils, deep to rippable coral or
oolitic limestone bedrock

7 Udorthents, Urban land
complex.

----- No description.

15 Cudjoe marl, tidal, 0-1%
slopes

Hydric Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Navy Transmitter Site/Saddlebunch Key
5 Islamorada muck, tidal, <1%

slopes
Hydric Euic, isohyperthermic Lithic Troposaprists.  Very

poorly drained soils, moderately deep to rippable
coral or oolitic limestone bedrock

6 Keylargo muck, tidal, <1%
slopes

Hydric Euic, isohyperthermic Typic Troposaprists.  Very
poorly drained soils, deep to rippable coral or
oolitic limestone bedrock

7 Udorthents, Urban land
complex.

----- No description.

15 Cudjoe marl, tidal, 0-1%
slopes

Hydric Loamy, carbonatic, isohyperthermic, shallow
Tropic Fluvaquents.  Poorly drained soil, shallow
to rippable coral or oolitic limestone bedrock

Battery HM-40/Key Largo Site
2 Pennekamp gravelly muck,

0-2% slopes, extremely stony
----- Loamy-skeletal, carbonatic, isohyperthermic

Lithic Rendolls.  Well drained soils, shallow to
rippable coral limestone bedrock.

Source: USDA 1995

3.3 Hydrology and Water Quality

3.3.1 Watersheds and Hydrology

Monroe County is located within the Florida Bay-Florida Keys Watershed, which

encompasses approximately 2043 square miles.  During the period of December through April, the

Florida Keys receive approximately 25% of the total annual precipitation, which has averaged 38.5

inches over the last 40 years.  The bulk of the annual rainfall, approximately 53%, falls in the period

of June through October.  Rainfall runoff from Key West is carried to the tidal waters by overland

flow or storm drains that cover approximately 50% of the island; however, much of the rainfall

percolates directly into the porous limestone.
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The Lower Florida Keys are subject to mixed semidiurnal tides (i.e., generally two high and

two low tides per day) with a mean range of 1.3 feet (0.4 meters) and spring tide range of 1.8 feet (0.5

meters).  During flood tide, the tidal current flows toward the Gulf of Mexico, and during ebb tide,

the current direction is toward the Atlantic Ocean.

In the vicinity of NAF Key West, there are areas of deep-water habitat in the Naval Training

Area and Bombing Range.  Tidal flats occur at approximately sea level and are subject to daily tidal

inundation.  Portions of this area are inundated most of the time.  Some of the areas are covered with

mangroves.  The mangrove swamps are either flooded with each tide, or if cut off from tidal action,

remain permanently wet.  There are also some narrow strips of beach and adjacent coastal dunes.

3.3.2 Water Quality

All waters of the State of Florida fall into one of five surface water classifications [Rule 62-

302.400] with specific criteria applicable to each class of water.  Outstanding Florida Waters (OFWs)

are designated to ensure greater protection and with the intent of maintaining existing good water

quality.  Waters that are not in a federally or state-managed area may be designated as “special water”

OFWs, if certain requirements are met, including a public process of designation.  The designation of

“special water” may be made by the Environmental Regulation Commission if the waters are of

exceptional recreational or ecological significance and provided the environmental, social, and

economic benefits of the action outweigh the environmental, social, and economic costs.  The Florida

Keys National Marine Sanctuary (FKNMS) is designated as a “special water” OFW and contains

approximately 9,500 km2 of water and submerged lands (FMRI 2000 and FDEP 1999).

In the Key West area, the major pollutant source is the Key West Sewage Treatment Plant,

which discharges an average of 6.28 million gallons per day (mgd; 27.77 million liters per day [mld])

of treated waste water to the Atlantic Ocean.  Monitoring in 1998 indicated that all permitted water

quality criteria except cyanide were being achieved.  The City of Key West applied for an increased

mixing zone to rectify the cyanide violation.  Prior to 1989, this outfall discharged over 5.8 mgd

(21.96 mld) of raw sewage.

Other pollutant types and sources effecting local water quality include small fuel/oil spills

from commercial and recreational boats, and stormwater runoff, which contains hydrocarbons,

pesticides, herbicides, and heavy metals.  Liveaboard boats, which are numerous in Key West, are

also sources of raw sewage.  A report prepared for development of the Water Quality Protection

Program for the FKNMS (EPA 1992) contains a thorough review of pollutant types and sources and

their effects on water quality in the Florida Keys.
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Past land-based pollutant sources at NAF Key West include previous DDT mixing areas,

leaking USTs, leaking 55-gallon drums, accidental releases of petroleum, wastewater treatment plant,

previous open disposal sites, and previous landfill sites.  The stormwater system discharges untreated

stormwater from NAF Key West into 51 storm drainage basins, which primarily empty into several

lagoons, the Gulf of Mexico, and the Atlantic Ocean.

Ambient water quality parameters were measured by the FDEP at eight locations around Key

West in January and February 1985, to determine baseline water quality conditions prior to the

designation of the Florida Keys as OFW.  Nutrient levels were highest in Key West Bight and

Garrison Bight, both of which are areas with marinas and reduced circulation (Navy 1986).

In the Florida Keys, turbid waters naturally occur during periods of sustained high winds or

high tidal currents.  Waters become chalky or milky from fine-grained carbonate sediments

suspended by water turbulence and may persist for more than a week (Little 1998; Sargent et al.

1995).  Propeller wash from vessels with drafts that are deep relative to the depth of water also cause

turbidity trails or plumes.

3.3.3 Estuarine and Marine Waters

NAF Key West property accounts for approximately 27 miles of shoreline that lies adjacent

to the FKNMS.  Marine waters in close proximity to NAF Key West include Hawk Channel, Boca

Chica Channel, Garrison Bight Channel, Man of War Harbor, Northwest Channel, Biscayne Bay,

Florida Bay, and the Gulf of Mexico. (see Figure 2-1). Tidal ranges in the Keys are low; the mean

tidal range is 1.3 feet with a spring tide range of 1.6 feet. The tidal current is toward the Gulf of

Mexico during flood and toward the Atlantic Ocean during ebb.  Low elevations in the Keys make it

necessary to consider tidal surge in site design and construction. Hurricane tidal surges for a 100-year

storm and a 500-year storm are estimated at 8 feet MSL and 12 feet MSL, respectively.

The four main types of benthic habitat found within the Florida Keys, and in the vicinity of

NAF Key West, are corals, seagrasses, hard bottom, and bare substrate.  Benthic habitats in the Lower

Keys as determined by aerial photography are dominated by seagrasses (75%), and to a lesser extent

by hard bottom (16%), corals (5%), and bare substrate (4%; FMRI 2000).  Benthic habitats in the

waters surrounding Key West, Fleming Key, Dredgers Key, Boca Chica Key, North Boca Chica Key,

Rockland Key, Big Coppitt Key, Geiger Key, and the Saddlebunch Keys consist of moderate to dense

continuous seagrass beds, interspersed with hard bottom areas containing a perceptible coverage of

seagrass.  Areas of sparse, continuous seagrass beds and dense seagrass patches are scattered

throughout water bodies in the vicinity of Boca Chica Key, Stock Island, and Key West.  The lagoons

located directly south of the Boca Chica Airfield, north of Old Boca Chica Road, contain a
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predominantly macroalgae cover with scattered seagrass patches.  Several individual patch reefs are

located south of Geiger Key and Boca Chica Key, and some aggregated patch reefs are located

directly south of the Old Boca Chica Road.

Waters of the Florida Keys are utilized for several recreational activities including boating,

diving, sport fishing, and recreational fishing in addition to commercial fishing.  Between 20% and

30% of Keys visitors, scuba dive or snorkel at one of several dive spots including the Key Largo

National Marine Sanctuary, John Pennekamp Coral Reef State Park, or Looe Key National Marine

Sanctuary.  Recreational fishing in the Keys contributes approximately $500 million annually to the

local economy.  The “marine life” fishery generates $30 million annually, and supplies small fishes,

live rock and invertebrates to aquaria. Commercial fishing is the fourth largest industry in the region,

and the Keys provide habitat for approximately 90% of the region’s commercially important species

during at least one stage of their life history.  Shrimp, stone crab, spiny lobster, snapper, grouper, king

mackerels, and Spanish mackerels dominate commercial landings.

3.3.4 Wetlands

Wetlands are generally considered to be transitional zones between the terrestrial and aquatic

environment.  These areas are characterized by physical, chemical and biological features indicative

of hydrological conditions.  Currently, wetlands are regulated at the federal level by the USACE

under Section 404 of the CWA of 1977.  Wetlands are defined by the USACE as “…those areas that

are inundated or saturated by surface or groundwater at a frequency and duration sufficient to

support, and under normal circumstances do support, a prevalence of vegetation typically adapted

for life in saturated soil conditions.  Wetlands generally include swamps, marshes, bogs and similar

areas.”

Jurisdictional wetland boundaries have not been delineated for NAF Key West using the

USACE 1989 Wetland Delineation Manual.  The only existing wetlands information consists of a

vegetation community map of the Boca Chica Airfield produced by Lewis Environmental (1994).

Wetland Permits
NAF Key West occasionally undertakes activities to maintain or renovate existing facilities,

such as the Boca Chica Marina Expansion and the Fleming Key Shoreline Stabilization.  These

activities require state and/or federal permits, such as FDEP Environmental Resource Permits (Rule

62-340) or USACE permits (CWA Section 404/Rivers and Harbors Act Section 10).  The FDEP and

the SFWMD have an Interagency Operating Agreement (see Appendix H) that divides

responsibilities for processing environmental resource permit applications in accordance with the type

of activity involved.  Each project must be reviewed in accordance with this operating agreement to
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determine the correct permitting agency.  The Florida environmental resource permit program

administered by the FDEP/SFWMD regulates any dredging, filling, or construction in, on, or over

waters and wetlands.  Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403) prohibits the

obstruction or alteration of navigable waters of the United States without a permit from the USACE.

Section 404 of the CWA (33 U.S.C. 1344) prohibits the discharge of dredged or fill material into

waters of the United States without a permit from the USACE.  If it is determined that wetland

impacts are unavoidable, mitigation in the form of the creation of wetlands, or the restoration or

enhancement of previously degraded ones, may be required under state and or/federal permits.

3.3.5 Floodplains

The Federal Emergency Management Agency (FEMA) defines floodplains as areas subject to

a one percent or greater chance of flooding in any given year.  Floodplains are low, relatively flat

areas adjoining inland and coastal waters.  The entire NAF Key West is within a floodplain and

susceptible to storm surge flooding.  The 100-year storm and 500-year storm tidal surges are

estimated to be 8 feet MSL and 12 feet MSL, respectively.  The potential for strong currents and

wave action compounds the flood hazard.  About 86% of the island below 5-foot (1.5-meter)

elevation is subject to flooding from lesser storm surges about once every 15 years.

3.3.6 Groundwater

The Biscayne Aquifer (commonly referred to as the Surficial Aquifer), and the Floridan

Aquifer (a confined artesian aquifer), are the two main aquifers that underlie the Florida Keys.  The

Biscayne Aquifer is the primary system, and is considered one of the most productive and permeable

in the world.  However, because of its excessive chloride content in the Florida Keys, the Biscayne

Aquifer is a nonpotable water source, although water from the aquifer is used for numerous other

nonpotable water uses.  The freshwater lens averages 5 feet (1.5 meters) below the center western half

of Key West.  The lens contains 20 to 30 million gallons (75.7 to 113.5 million liters) of freshwater

depending on the season. The layer of freshwater beneath Key West is subject to salt water intrusion

through the porous Key Largo limestone formation underlying the less porous Miami Oolite

limestone formation which forms the Key West Island.  The fresh water is also exposed to pollution

from exfiltrating sewer lines leading from the sewer system to Hawk Channel.  No known source of

potable artesian water exists in Key West.
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3.4 Vegetation and Wildlife
The biological environment of NAF Key West was considerably different prior to

colonization and development.  Historically, the area was dominated by natural communities that are

today, found only scattered throughout the Complex (see Section 3.4.1).

3.4.1 Natural Vegetated Communities and Wildlife

The FNAI defines a natural community as “a distinct and reoccurring assemblage of

populations of plants, animals, fungi, and microorganisms naturally associated with each other and

their physical environment.”  Between December 1992 and November 1993, the FNAI conducted

surveys for natural communities at NAF Key West.

Fourteen exceptional natural areas representing five non-marine FNAI natural community

types have been identified within NAF Key West.  In areas of minimal topographic relief, natural

communities often form a continuum in which distinct boundaries are not evident.  Depending on the

species amplitude and ecological tolerances, some plants will range over several distinct community

types and may be abundant or common in each.  The 14 exceptional natural areas surveyed at NAF

Key West are as follows: Demolition Key; Sigsbee Park Wetlands; Little Hamaca Park; Weapons

Hammock South; Old Boca Chica Road Coast; Weapons Hammock North; Buttonwood Perimeter

Zone; Freshwater Wetlands; Wetlands Between Runways 7 and 3; Wetlands Between Runways 3 and

31; Rockland Key Hammock; Big Coppitt Key Hammock; Geiger Key Wetlands; and Navy

Transmitter Site.  The five community types ranging from coastal to upland communities are as

follows: Beach Dune; Tidal Swamp; Coastal Berm; Coastal Rock Barren; and Rockland Hammock.

The Tidal Swamp, Coastal Berm, and Coastal Rock Barren communities are considered transitional

areas.  Natural community locations, acreages, and descriptions, which were taken from the FNAI

(1994), are provided in Table 3-3.

Table 3-3 also lists wildlife species that are typical of the natural communities found at NAF

Key West.  Common non-game species present at NAF Key West include cavity-nesting birds (seven

or eight species), mangrove cuckoo, black whiskered vireo, red-winged black bird, wading birds,

passerines, raptors and mammals such as wood rat, beach mouse, Cuban bats, skunk, marsh rabbit

and raccoons.  Game species are not specifically managed on this Installation because hunting is not

allowed.



14:822.SZ03.05_T1348/Final NAFKW INRMP.doc

Table 3-3

Descriptions and Typical Wildlife Species of Natural Communities
Present within NAF Key West

Natural Community, Location/
% of total land area for NAF Key West Description Typical Wildlife Species

Beach Dune / 1%
§ Old Boca Chica Road Coast

Characterized as a sandy beach association.  There are four
small areas that have a sandy beach, but none of these areas
have well-developed dunes or dune vegetation.

Ghost crab, six-lined racerunner, kestrel, red-
winged blackbird, savannah sparrows, beach
mouse, raccoon, nesting sea turtles and
wading birds.

Tidal Swamp / 75%
§ Sigsbee Park Wetlands
§ Little Hamaca Park
§ Old Boca Chica Road Coast
§ Wetlands between Runways 7 and 3
§ Wetlands between Runways 3 and 31
§ Rockland Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site
§ Key Largo

These are areas dominated by four plant species, red
mangrove, black mangrove, white mangrove and buttonwood.
The relative abundance of each species varies greatly from
area to area; the density, average height, degree of canopy
closure and diversity of associated herbaceous species vary
also from site to site.  The extreme in variations range from
hyposaline, shallow marl sites supporting 0.5 to 1.5 m tall
“spider” red mangroves to hypersaline dwarf black mangrove
associations to euryhaline tidal areas on deep peat soils
supporting well-developed mixed assemblages of
red/black/white mangroves with closed canopies 10 to 12 m
tall and trees with 20 cm diameters at breast height (DBH)

Mangrove water snake, brown pelican, white
ibis, osprey, bald eagle,  herons, egrets,
sponges, oysters, marine worms, barnacles,
mangrove tree crabs, fiddler crabs, Florida
prairie warbler, Cuban yellow warbler,
mangrove cuckoo, black-whiskered vireo and
fish.

Coastal Berm / 4%
§ Weapons Hammock South
§ Old Boca Chica Road Coast
§ Wetlands between Runways 3 and 31
§ Rockland Key Hammock
§ Geiger Key Wetlands

Most typically, it occurs along the edges of shallow lagoons
and consists of a low shell and marl ridge supporting a
number of halophytic and psammophytic plant species.
Another form of this community consists of deep storm-
deposited marl and shell ridges integrated into the Coastal
Rock Barren community.  Typically, these small patches of
Coastal Berm appear as low ridges or hammocks covering the
rocky pavement.  They support a wide variety of xeric thorn
scrub species.  These marl/shell deposits support a wide
variety of other species depending upon the degree of arboreal
development and the actual size of the patch.

Ghost crab, six-lined racerunner, kestrel, red-
winged blackbird, savannah sparrows, beach
mouse, raccoon, wintering and migratory
birds, and wading birds.

Coastal Rock Barren / 8 to 10%
§ Sigsbee Park Wetlands
§ Little Hamaca Park
§ Weapons Hammock South
§ Buttonwood Perimeter Zone
§ Wetlands between Runways 7 and 3

In general, this community is dominated by buttonwood in
some form and is found in both the open pavement Rockland
form and in the deeper marl thicket form.  More intermediate
forms, varying in density, average height, and floristic
richness are more typically observed.  A wide range of forms
of this community type are present and these support

White crowned pigeons, mangrove cuckoo,
black whiskered vireo, passerines, Cuban
Bats and raptors.
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Table 3-3

Descriptions and Typical Wildlife Species of Natural Communities
Present within NAF Key West

Natural Community, Location/
% of total land area for NAF Key West Description Typical Wildlife Species

§ Wetlands between Runways 3 and 31
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site

populations of many rare and endangered species, both
vascular plants and vertebrates.

Rockland Hammock / 10%
§ Little Hamaca Park
§ Weapons Hammock South
§ Weapons Hammock North
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Navy Transmitter Site
§ Key Largo

The hammocks of the lower keys are generally two layered
forests with a discontinuous emergent canopy of deciduous
species and a continuous evergreen canopy.  There is no well-
defined subcanopy shrub or ground flora.

Tree snail, Schaus swallowtail, white-
crowned pigeon, wood rat, cottonmouse,
wintering and migratory passerines, black-
whiskered vireos, and mangrove cuckoos.

Source:  FNAI 1994.
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3.4.2 Neotropical Migratory Birds

Neotropical migratory birds are those species that breed in Canada and the northern United

States during spring and summer and migrate south to Mexico, Central America, South America, and

the Caribbean islands for the winter.  According to a more strict definition used by some scientists,

neotropical migratory birds are Western Hemisphere species in which the majority of individuals

breeds north of the Tropic of Cancer and winters south of that same latitude. (The Tropic of Cancer is

a line of latitude 23 degrees north of the equator which marks the northern extent of the tropics.)

According to the strict definition given above, there are about 200 species of neotropical migratory

birds.  The majority are songbirds (such as warblers, thrushes, tanagers, and vireos), but there are also

many shorebirds (such as sandpipers, plovers, and terns), some raptors (such as hawks, kites, and

vultures), and a few types of waterfowl (such as teal).  Although neotropical migratory birds are not

specifically managed at NAF Key West, there are areas of the Installation that provide winter and or

stopover habitat.

3.4.3 Rare, Threatened, and Endangered Species

NAF Key West is within, or approached by, the range of at least 86 rare animal taxa and 82

rare plant taxa (FNAI 1994).  In 1992 and 1993, FNAI conducted surveys to determine the

endangered, threatened, and rare plant and vertebrate species occurring at NAF Key West.  Twenty-

five rare vertebrate species and 20 rare plant species were documented in the 14 areas surveyed.

Rare, threatened, and endangered vertebrate species and their habitats occurring at NAF Key West are

identified in Table 3-4a; invertebrate species are identified in Table 3-4b.  Rare, threatened, and

endangered plants and their habitats occurring at NAF Key West are identified in Table 3-5.

Although covered in the survey, no rare animals were found at Big Coppitt Key Hammock,

Freshwater Wetlands, or the Wetlands between Runways 3 and 31, and no rare plants were found at

Demolition Key, Sigsbee Park Wetlands, or Fresh Water Wetlands.  Seven federally listed rare

vertebrate species, eight state-listed rare vertebrate species, and one state-listed rare plant species

were identified in the areas surveyed at NAF Key West.  For a more detailed description of each rare

species or the location in which it was found, see FNAI (1994).
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Table 3-4a

Rare, Threatened and Endangered Vertebrates Known to Occur at  NAF Key West, Florida
Scientific Name
Common Name

Community in
Which Found

Federal
Status

State
Status Location of Occurrence

Ardea herodias
occidentalis1

Great White Heron

Tidal Swamp
Coastal Rock Barren

N N § Demolition Key
§ Old Boca Chica Coast
§ Navy Transmitter Site

Casmerodius albus1

Great Egret
Transitional
Coastal Rock Barren

N N § Old Boca Chica Road Coast
§ Navy Transmitter Site

Coccyzus minor1

Mangrove Cuckoo
Tidal Swamp
Coastal Rock Barren
Rockland Hammock

N N § Weapons Hammock South
§ Old Boca Chica Road Coast
§ Weapons Hammock North
§ Navy Transmitter Site

Columba leucocephala
White-Crowned Pigeon

Coastal Rock Barren
Rockland Hammock

N N § Little Hamaca Park
§ Weapons Hammock South
§ Old Boca Chica Road Coast
§ Weapons Hammock North
§ Rockland Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site

Dendorica discolor
paludicola1

Florida Prairie Warbler

Tidal Swamp N N § Demolition Key
§ Sigsbee Park Wetlands
§ Little Hamaca Park
§ Old Boca Chica Road Coast
§ Wetlands Between Runways 7

and 3
§ Rockland Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site

Dendroicha petechia
gundlachi1

Cuban Yellow Warbler

Tidal Swamp N N § Sigsbee Park Wetlands
§ Wetlands Hammock South
§ Old Boca Chica Road Coast
§ Weapons Hammock North
§ Navy Transmitter Site

Egretta caerulea1

Little Blue Heron
Transitional N N § Weapons Hammock North

§ Wetlands Between Runways 7
and 3

§ Geiger Key Wetlands
§ Navy Transmitter Site

Egretta rufescens
Reddish Egret

Transitional N N § Old Boca Chica Road Coast
§ Wetlands Between Runways 7

and 3
§ Rockland Key Hammock

Egretta thula1

Snowy Egret
Transitional N N § Old Boca Chica Road Coast

Egretta tricolar1

Tricolored Heron
Transitional N N § Old Boca Chica Road Coast

§ Navy Transmitter Site
Eudocimus albus1

White Ibis
Transitional N N § Old Boca Chica Road Coast

§ Navy Transmitter Site
Haliaeetus leucocphalus
Bald Eagle

Coastal Rock Barren
Rockland Hammock

LT LT § Active Nesting Platform, Boca
Chica Key
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Table 3-4a

Rare, Threatened and Endangered Vertebrates Known to Occur at  NAF Key West, Florida
Scientific Name
Common Name

Community in
Which Found

Federal
Status

State
Status Location of Occurrence

Pandion haliaetus1

Osprey
Coastal Rock Barren
Coastal Berm
Rockland Hammock

N SSC § Sigsbee Park Wetlands
§ Geiger Key Wetlands

Pelecanus occidentalis1

Brown Pelican
Coastal Rock Barren
Tidal Swam

N N § Old Boca Chica Road Coast

Sterna anitllarum1

Least Tern
Coastal Rock Barren N LT § Sigsbee Park Wetlands

Sterna dougallii
Roseate Tern

Coastal Rock Barren LT LT § Truman Annex

Sterna maxima1

Royal Tern
Coastal Rock Barren N N § A small sand key west of

Mallory Dock
Vireo altiloquus1

Blask Whiskered Vireo
Tidal Swamp
Coastal Rock Barren
Rockland Hammock

N N § Little Hamaca Park
§ Weapons Hammock South
§ Old Boca Chica Road Coast
§ Weapons Hammock North
§ Rockland Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site

Gambusia Rhizophorae1

Mangrove Gambusia
Tidal Creek N N § Boca Chica Key

Menidia Conchorum1

Key Silverside
Marine Lagoon
Tidal Creek

N N § Boca Chica Key

Drymarchon Corais
Couperi
Eastern Indigo Snake

Hammock LT LT § Boca Chica Key

Crocodylus Acutus
American Crocodile

LE LE

Eumeces egregius egregius
Florida Keys Mole Skink

Coastal Rock Barren
Rockland Hammock

N N § Weapons Hammock South
§ Weapons Hammock North
§ Rockland Key Hammock
§ Navy Transmitter Site

Melitis melitis
Cuban Bat

N N § Boca Chica Key

Oryzomys palustris
Population 3
Silver Rice Rat

Coastal Rock Barren LE LE § Navy Transmitter Site

Peromyscus gossypinus
allapaticola
Key Largo cotton mouse

Hardwood Hammock LE LE § Battery HM-40, Key Largo

Neotoma floridana smalli
Key Largo wood rat

Hardwood Hammock LE LE § Battery HM-40, Key Largo
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Table 3-4a

Rare, Threatened and Endangered Vertebrates Known to Occur at  NAF Key West, Florida
Scientific Name
Common Name

Community in
Which Found

Federal
Status

State
Status Location of Occurrence

Sylvilagus palustris hefneri
Lower Keys Marsh Rabbit

Coastal Rock Barren LE LE § Weapons Hammock South
§ Weapons Hammock North
§ Buttonwood Perimeter Zone
§ Rockland Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site
§ Boca Chica Airfield
§ Pistol Range/Sewage Plant

Road
Trichechus Manatus
Manatee

Marine LE LE § Boca Chica and Sigsbee Park
Marinas

Source:  FNAI 1994, USFWS 1999.

Table 3-4b

Rare, Threatened and Endangered Invertebrates Known to Occur at  NAF Key West, Florida
Scientific Name
Common Name

Community in
Which Found

Federal
Status

State
Status Location of Occurrence

Heraclides aristodemus
ponceanus
Schaus swallowtail butterfly

Hardwood Hammock LE LE § Battery HM-40, Key Largo

Orthalicus reses
Stock Island tree snail

Hardwood Hammock LT LE § Battery HM-40, Key Largo

Source:  USFWS 1999

Notes:
1 Animal species considered rare in the state of Florida by FNAI and other experts, but which are without federal or state

protection at this time.

Key:
Federal Status

N = Not Listed
LT = Listed Threatened
LE = Listed Endangered

State Status
N = Not Listed

LT = Listed Threatened
LE = Listed Endangered

 SSC = Species of Special Concern
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Table 3-5

Rare, Threatened and Endangered Plant Species Known to Occur at NAF Key West , Florida
Scientific Name
Common  Name

Community in
Which Found

Federal
Status

State
Status Location of Occurence1

Argythamnia blodgettii
Blodgett’s wild mercury

Rockland Hammock N N § Weapons Hammock South

Bourreria radula1

Rough Strongbark
Coastal Rock Barren N N § Little Hamaca Park

Byrsonima lucida
Locustberry

Coastal Rock Barren N N § Weapons Hammock South
§ Weapons Hammock North

Chamaesyce porteriana var.
porteriana
Porter’s Broad-Leaved Spurge

Coastal Rock Barren N N § Weapons Hammock South
§ Weapons Hammock North

Chamaesyce porteriana var.
scoparia
Porter’s Broom Spurge

Coastal Rock Barren N N § Little Hamaca Park
§ Weapons Hammock South
§ Weapons Hammock North
§ Buttonwood Perimeter

Zone
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Navy Transmitter Site

Cordia sebestena1

Geiger Tree
Rockland Hammock N N § Weapons Hammock North

§ Navy Transmitter Site
Crossopetalum rhacoma1

Rhacoma
Coastal Rock Barren N N § Little Hamaca Park

§ Weapons Hammock South
§ Weapons Hammock North
§ Buttonwood Perimeter

Zone
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Navy Transmitter Site

Gossypium Hirsutum1

Wild Cotton
Rockland Hammock N N § Weapons Hammock South

§ Weapons Hammock North
Hippomane Mancinella1

Manchineel
Rockland Hammock N N § Weapons Hammock South

Hymenocallis Latifolia
Broad-Leaved Spiderlily

Coastal Rock Barren N N § Big Coppitt Key Hammock
§ Geiger Key Wetlands

Jacquinia Keyensis1

Joe Wood
Coastal Rock Barren
Coastal Berm

N N § Little Hamaca Park
§ Weapons Hammock South
§ Weapons Hammock North
§ Buttonwood Perimeter

Zone
§ Wetlands Between

Runways 7 and 3
§ Wetlands Between

Runways 3 and 31
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site
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Table 3-5

Rare, Threatened and Endangered Plant Species Known to Occur at NAF Key West , Florida
Scientific Name
Common  Name

Community in
Which Found

Federal
Status

State
Status Location of Occurence1

Manilkara Bahamensis1

Wild Dilly
Coastal Rock Barren N N § Little Hamaca Park

§ Weapons Hammock South
§ Weapons Hammock North
§ Buttonwood Perimeter

Zone
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site

Solanum Bahamense var.
Rugelii
Rugel’s Key West Horse-
Nettle

Coastal Berm N N § Old Boca Chica Road
Coast

§ Geiger Key Wetlands

Sophora Tomentosa1

Necklace Pod
Rockland Hammock
Coastal Rock Barren

N N § Little Hamaca Park
§ Weapons Hammock South
§ Weapons Hammock North
§ Buttonwood Perimeter

Zone
§ Wetlands Between

Runways 3 and 31
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Geiger Key Wetlands
§ Navy Transmitter Site

Swietenia Mahagoni
West Indies Mahogany

Rockland Hammock N LT § Little Hamaca Park
§ Weapons Hammock South
§ Weapons Hammock North

Thrinax Morrisii1

Brittle Thatch Palm
Rockland Hammock
Coastal Rock Barren
Coastal Berm

N N § Weapons Hammock South
§ Weapons Hammock North
§ Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Navy Transmitter Site

Thrinax Radiata1

Florida Thatch Palm
Rockland Hammock
Coastal Rock Barren
Coastal Berm

N N § Rockland Key Hammock
§ Big Coppitt Key Hammock
§ Navy Transmitter Site

Tillandsia Flexuosa1

Banded Wild-Pine
Rockland Hammock N N § Weapons Hammock South

§ Weapons Hammock North
Vanilla Barbellata1

Worm-Vine Orchid
Coastal Rock Barren N N § Weapons Hammock South

§ Weapons Hammock North
Source: FNAI 1994, USFWS 1999, USFWS 2001.
Notes:
1 Animal species considered rare in the state of Florida by FNAI and other experts, but which are without federal or state

protection at this time.
Key:
Federal Status

N = Not Listed
LT = Listed Threatened

State Status
N = Not Listed

LT = Listed Threatened
LE = Listed Endangered
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3.5 Land Use

3.5.1 Regional Land Use

Key West incorporates approximately 3,273 acres (1,309 hectares [ha]), of which very little is

available for development.  As of 1997, only about 1.7% (47 acres [19 ha]) of Key West was

considered vacant and developable; however, this does not include military property that may become

available.  Another 0.3% was vacant with development approval.  The most common land use in the

City is residential, occupying approximately 763 acres (305 ha), or 27.6% of the area.  Behind

institutional land uses, military property is the third most common land use activity at 415.5 acres

(166.2 ha), or 15% of the land area (R.K. Swarthout, Inc. 1997).

The 1993 City of Key West Comprehensive Plan divides the City into six planning areas: Old

Town, Central Residential, Northern Commercial, Ponds, North Stock Island, and Military lands.

The Old Town planning area surrounds the U.S. Naval Station Truman Annex property.  Important

planning components of Old Town are Duval Street, Key West Bight, Bahama Village, Truman

Annex Development (private development) and Fort Zachary Taylor (E & E 2000).

3.5.2 NAF Key West

NAF Key West has a number of noncontiguous properties located in Key West, Boca Chica

Key, Big Coppitt Key, Rockland Key, Geiger Key, Demolition Key, Dredgers Key, Fleming Key,

Saddlebunch Key, and Key Largo.  These properties include the Airfield at Boca Chica, Sigsbee Park,

Trumbo Point Annex, Truman Annex, and others totaling approximately 6,389 acres of land divided

into four general categories based on operational needs and the intensity of required maintenance.

§ Improved lands or grounds include residential, commercial, and industrial areas; linear
infrastructure facilities, which include transportation, communications, and utilities; and
recreational and construction sites.

§ Semi-improved grounds include agricultural lands, altered lands, mowed airfield areas,
clear zones, road shoulders, and other land use areas that require infrequent maintenance.

§ Unimproved areas include hammocks, wetlands, and waterbodies, and other non-
developed areas.

§ Other lands include areas occupied by buildings, streets, parking areas, sidewalks and
other paved areas.

Land use among the Installations that make up NAF Key West is based on the operational

needs and military mission requirements.  Land use at NAF Key West ranges from “high intensity,”

well-developed areas used for operational functions, to “low intensity” areas that serve as buffers
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from surrounding non-military lands.  Airfields, administrative and training facilities, public works,

housing, medical facilities, and other mission operations occur within the high intensity areas at each

Installation, while the low intensity land use areas include natural resources such as forests, ponds,

wetlands, and other unique habitats.  The following is a brief description of the major NAF Key West

facilities.

§ Demolition Key (24 acres). This land is a separate Navy-owned island located
immediately north of Fleming Key, and used for demolition of explosives.  It consists of
two undeveloped spoil islands, one with wetland vegetation and one with invasive exotics.
There are no buildings on Demolition Key.  There is a bunker used for weapons
observation and ordinance training.

§ Fleming Key (257 acres). This Navy-owned island is located immediately north of
Trumbo Point Annex Annex.  Fleming Key supports a Navy Research Laboratory,
weapons operations, and other federal activities, including U.S. Army facilities and a U.S.
Customs Service Animal Import Center.  The Key West wastewater treatment plant is also
located on Fleming Key.

§ Truman Annex (150 acres). This annex, which was formerly the Naval Station, occupies
the southwestern corner of the island.  The Truman Annex hosts barracks quarters and
family housing, MWR facilities, and several Navy tenant commands, including
communications operations.

§ Trumbo Point Annex (133 acres). This annex is located along the northern shore of Key
West.  Originally, Trumbo Point Annex  included three destroyer piers located at the west
end of the Annex; however, Pier D-2 was transferred to the Coast Guard.  Pier D-1, in use
by the Key West Detachment of the Naval Air Development Center, and Pier D-3 are the
only piers to be retained by the Navy in the Key West area capable of handling ocean-
going vessels.  Other significant facilities include family housing units, light industrial and
warehouse space (primarily fuel storage), and the combined Bachelors Quarters.

§ Peary Court Annex (29 acres). This facility, located in the City of Key West, adjacent to
and south of Trumbo Point Annex  is used for residential and recreational purposes.  Fifty
houses are located on a 24-acre area, and five acres contain a historical cemetery.
Maintained grounds are landscaped with several species of hardwood trees.

§ White Street Trailer Park Annex (2 acres).  This is a recreation trailer park facility
located in Key West.  There is space for 38 mobile homes.

§ Sigsbee Park Annex (352 acres). This Navy-owned facility is located on Dredgers Key
and connected to Key West with a manmade causeway.  Sigsbee Park houses MWR
facilities, public works operations, family housing, and community support services,
including the Navy Exchange, a commissary, and the Sigsbee school.  The northern 40
acres of the site are undeveloped.

§ Navy Branch Medical Center (14 acres). The Medical Clinic is located on the east end
of the City of Key West.  It is a deactivated multi-story hospital facility with one historical
building redesigned and currently used.
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§ Boca Chica Airfield (3,912 acres). This is the primary site of the Airfield and the
primary land uses are the three runways and large expanses of wetlands.  In addition to
airfield operations, Boca Chica supports; security, supply, weapons, a fuel farm,
administration, public works, MWR facilities, and barracks quarters.  There are more than
2,000 undeveloped acres consisting of hardwood hammock on Boca Chica Key.

§ Pistol Range/Sewage Plant Road (55 acres).  This facility is located on the north end of
Boca Chica Key, northeast of the Airfield.  This area supports a pistol range, sewage
treatment plant, wastewater treatment plant, supply barn, and administrative offices.
There are marsh rabbit habitat, wetlands, and transitional areas.

§ Northwest Wetlands (46 acres).  This wetlands area is located on the north end of Boca
Chica Key, north of the NOAA radar site.  It is a completely undeveloped area.

§ Hawk Missile Site (53 acres).  This site is located on Boca Chica Key, north of the Pistol
Range.  A NOAA radar site is located here.  There are several abandoned buildings from
the former missile site; one building is currently used.

§ Geiger Key (170 acres).  This is a Navy-owned island located 2.25 miles southeast of
NAF Key West.  This property is an inactive Hawk missile site, which has been
transferred to the Navy.  Today, Geiger Key is an undeveloped natural resource area used
for research, recreation, and wildlife habitat.

§ Big Coppitt Key (52 acres).  This is a Navy-owned island where the higher areas are
developed for residential purposes (trailer park) and the lower areas are undeveloped
wetlands.

§ Hawk Missile Site Big Coppitt (2 acres).  This site is located on Big Coppitt Key.  It is a
fenced army antenna site.

§ Rockland Key (335 acres).  This is a Navy-owned island located 1.5 miles east of the
Airfield.  It is an undeveloped area comprised of 75% tidal swamp, 15% coastal rock
barren, and 10% lowland hammock.  There is some unauthorized (i.e. squatters)
residential use and uncontrolled land ownership patterns.

§ Navy Transmitter Site/Saddlebunch Key (615 acres).  This facility is located on
Saddlebunch Key, which is approximately seven miles east of NAF Key West.  General
Electric maintains a repeater at this site for beeper recall for NAF Key West personnel
living north of Boca Chica – ETC Norrix. -.  Ninety-five percent of the site is undeveloped
area consisting of extensive tidal swamp, Five Mile Creek, limited portions of Rockland
Hammock, and coastal rock barren.

§ Battery HM-40/Key Largo Site (68 acres).  This facility is located in Key Largo,
approximately 113 miles northeast of Key West.  It is an undeveloped area within
Crocodile Lake National Wildlife Refuge.  The natural communities consist of hardwood
hammocks and mangrove wetlands.
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3.5.3 Coastal Resources

NAF Key West is located entirely within the FKNMS (see Appendix C).  Approximately 27

miles of NAF Key West property consists of shoreline which is sited on Hawk Channel, Boca Chica

Channel, Garrison Bight Channel, Man of War Harbor, Northwest Channel, and the Gulf of Mexico.

In 1971, the State of Florida began regulating shoreline development, imposing stricter construction

standards so that damage to the natural environment, private property, and human life is minimized.

As a result, several regulatory programs are in effect in Florida coastal areas (DCA 1999).

The Coastal Zone Management Act (CZMA) requires federal facilities to carry out activities

in a manner consistent with the State’s coastal zone management program.  The Florida Coastal

Management Program (FCMP) was approved by the NOAA in 1981.  The FCMP compiles 23 Florida

Statutes, which are administered by eleven state agencies and four of the five State water

management districts.  The FCMP is designed to: ensure the wise use and protection of the State’s

water, cultural, historical and biological resources; to minimize the State’s vulnerability to coastal

hazards; to ensure compliance with the State’s growth management laws; to protect the State’s

transportation system; and to protect the State’s proprietary interest as the owner of sovereign

submerged lands (DCA 1999).  The NAF Key West INRMP, and associated Environmental

Assessment (EA), will be reviewed by the State of Florida for coastal zone consistency in compliance

with the Federal CZMA.

The coastal zone is also regulated under the Florida Coastal Zone Protection Act (1985)

administered by FDEP.  Under this program, permits are required for any erosion control devices,

excavations, or erection of structures seaward of the Coastal Construction Control Line (CCCL).  The

CCCL is situated parallel to mainland and barrier island coasts bordering the Gulf of Mexico or the

Atlantic Ocean, and is determined by the State for each county in Florida.  The Coastal Building Zone

extends 1,500 feet landward of the CCCL for mainland coasts and 5,000 feet (or the entire island,

whichever is less) for barrier islands.  Construction in the Coastal Building Zone is also subject to

stricter requirements than structures built farther inland.  NAF Key West properties are effected by

the CCCL and the Coastal Building Zone because they are all on barrier islands directly adjacent to

the Atlantic Ocean and/or Florida Bay.
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3.6 Recreational Activities

3.6.1 Regional Outdoor Recreational Resources

NAF Key West is located near the end of a 100-mile long chain of coral/limestone islands

extending southwest from the Florida mainland just south of Miami.  These islands, known as the

“keys” in Florida, are subject to the most tropical of climate influences in the continental United

States, with an average high temperature of about 84°F in the summer and an average low of about

70°F in the winter.  The climate is very conducive to year-round recreation.  Because the Keys are

situated in open water, they are vulnerable to hurricanes and tropical storms.  Three to seven miles

offshore and parallel to the Keys is a 200-mile long coral reef.  Because of the nearly tropical climate,

this is the only living coral reef in the continental United States.  Recreational boaters, sport

fishermen, snorkelers, scuba divers, and spear fishermen all utilize the reef which comes within three

to five feet of the surface in some places.  The Florida Keys have been the scene of considerable

maritime activity from the earliest periods of Spanish exploration to the present.  Recreational scuba

diving among the many submerged wrecks within the coral reefs is also popular (NPS 1993).

A wide variety of outdoor recreation opportunities can be found on the Installation or within a

one to two hours’ drive or boat ride.  Several parks on the island of Key West offer opportunities for

fishing, nature studies, and canoeing.  Indigenous Park contains many of the native trees and shrubs

of the lower Keys.  Fort Zachary Taylor State Historic Site provides a natural setting for beach

fishing.  Bicycling is popular in Key West due to the flat terrain and mild climate.  Several private

shops rent bicycles by the hour, day, or week.  Boat ramps are provided at or near most bridge

crossings in the middle and upper Keys along U.S. 1, the Overseas Highway.  Fort Jefferson National

Monument, Looe Key, and Key Largo National Marine Sanctuaries are popular boating, snorkeling

and scuba diving destinations.  The Key Deer and Great White Heron National Wildlife Refuges offer

excellent canoeing, nature studies, fishing and hiking opportunities.  These preserves and others

located in the Keys area discussed in more detail in the following section.  Wilderness canoeing

opportunities with overnight canoe trails are available three hours north at the Everglades National

Park.  Fishing and nature study are also available.  Reportedly, the fishing in Florida Bay, within the

park boundary, is very good.

Florida Keys National Marine Sanctuary
In response to a growing awareness of the intrinsic environmental and cultural value of our

coastal waters, Congress created the National Marine Sanctuary Program in 1972.  The National

Marine Sanctuary Act authorizes the Secretary of Commerce to designate specific areas as national

marine sanctuaries to promote comprehensive management of their special ecological, historical,
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recreational, and aesthetic resources.  The NOAA NMFS is responsible for management of the

nation’s marine sanctuaries.  There are currently twelve national marine sanctuaries established in

areas where the natural or cultural resources are so significant that they warrant special status and

protection.

The Florida Keys National Marine Sanctuary (FKNMS) was created in 1990.  The Sanctuary

consists of 2,800 square nautical miles (9,500 square kilometers) of coastal and oceanic waters, and

the submerged lands thereunder, surrounding the Florida Keys, and extending westward to encompass

the Tortugas Islands, but excluding the Dry Tortugas National Park.  The shoreward boundary of the

Sanctuary is the mean high-water mark.  The Western Sambos Ecological Reserve area of FKNMS is

located adjacent to the shoreline of Boca Chica Airfield at NAF Key West.  Within the waters of the

FKNMS are spectacular, unique, and nationally significant marine environments, including seagrass

meadows, mangrove islands, and extensive coral reefs.  These marine environments support rich

biological communities possessing extensive conservation, recreational, commercial, ecological,

historical, research, educational, and aesthetic values that give this area special national significance.

As part of its establishment, a comprehensive management plan and water quality protection

program was created for the Sanctuary in concert with the public, a citizen’s advisory council, and

several federal, state, and local government agencies.  Management in the state and federal waters is

achieved through a cooperative agreement with the FDEP and the FFWCC.

Key West National Wildlife Refuge
Key West National Wildlife Refuge (NWR; Appendix C) is located of the western shores of

Key West, including the islands of the “Lakes” and the “Marquesas.”  All the islands of the Key West

NWR have been designated as part of the National Wilderness Preservation System.  The islands of

the refuge contain mostly mangrove habitat, although of primary importance to some species are a

few beaches and salt ponds.  Over 250 avian species have been recorded in the refuges in the lower

Florida Keys.  Extensive beaches are found on a few islands and are important habitat for shore birds

and nesting endangered Atlantic Green, Loggerhead, and Hawksbill sea turtles.  Salt ponds,

impounded from open water by storm created berms, are a particularly important habitat for piping

plovers, terns, stilts, and a variety of wading birds.  In addition to sea turtles, the indigenous

mangrove terrapin is another notable reptile using the refuge.  The refuge is only accessible by boat.

Great White Heron NWR
Great White Heron NWR (Appendix C) is located offshore of the main chain of the lower

Florida Keys (locally called the “Backcountry’) in Monroe County, Florida.  It consists of numerous

small islands, mostly mangrove dominated, where entire flocks of shorebirds, mergansers, terns,

wading birds; in addition to bald eagles and osprey; roost, nest and feed.  A few of the islands have
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endangered or threatened sea turtle nesting beaches.  In accordance with the refuge designation

legislation, all islands are closed to public access.  In addition, over 25% of the lands in the Great

White Heron NWR were designated as a part of the National Wilderness Preservation System in

1975.  Although refuge management has historically centered on the terrestrial habitats in the

Backcountry, an expanding Florida Keys population supporting an increasingly popular tourist

destination has created greater impacts to this pristine wilderness area.  To address this increased

visitation (specifically from jet-propelled personal water craft, seaplane landings, water skiing,

airboats and hovercraft) the USFWS entered into an agreement with the State of Florida in 1992 to

manage open water activities that were disruptive to the wildlife and wilderness character.  The

management agreement banned the use of these vessels within the boundaries of the refuge.

National Key Deer Refuge
The National Key Deer Refuge (Appendix C) consists of roughly 8,500 acres on Big Pine and

No Name Keys and other uninhabited small surrounding islands in the lower Florida Keys.  The

refuge was established with the purpose of protecting the endangered Key deer (Odocoleius

virginianus clavium) and its habitat.  The Key deer is a small sub-species of the Virginia white-tailed

deer and is believed to have migrated to the Keys during the last ice age.

3.6.2 NAF Key West Outdoor Recreational Resources

The NAF Key West is located primarily on Boca Chica and Key West Islands.  The

Installation totals over 6000 acres in 18 locations and is highly urbanized except for Boca Chica Key.

Almost 3000 acres are potentially available for outdoor recreation mainly on Boca Chica Key and

also on Geiger Key and Dredger Key (Sigsbee Park).  The following is a description of the major

portions of the Installation with areas suitable for outdoor recreation use.

§ Fleming Key. This Navy-owned island contains open areas potentially suited for limited
outdoor recreation use, such as bicycling and picnicking.

§ Truman Annex.  This highly urbanized base contains an excellent picnic area and
swimming beach on the Atlantic Ocean (Patio Beach).  There are no undeveloped areas
suitable for additional outdoor recreation development.

§ Trumbo Point Annex Annex.  This former seaplane base contains undesignated paved
areas that may be suitable for recreation vehicle campsites in the future.

§ Dredger Key.  Known as the Sigsbee Park Annex Area, the northern portion of the island
contains over 30 acres of undeveloped land on the Gulf of Mexico, including an
interesting mangrove swamp.

§ Demolition Key.  This Navy-owned island consists of two undeveloped spoil islands, one
with wetland vegetation and one with exotics.  There are no buildings on Demolition Key.
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§ Pistol Range/Sewage Plant Road. This site offers marsh rabbit habitat, wetlands and
transitional areas.

§ Navy Branch Medical Center.  This 14-acre parcel is developed with a multi-story
hospital facility which is currently deactivated.  Located on the eastern tip of the Island of
Key West, the property has excellent access to Cow Key Channel, a popular boating and
fishing area.

§ Peary Court Annex.  Fifty houses are located on a 24-acre area, and five acres contains a
historical cemetery.  Maintained grounds are landscaped with several species of hardwood
trees.

§ Boca Chica Key.  The substantial portion of the over 2000 undeveloped acres here
consists of tidal saltmarsh, mangrove swamp, and occasional hardwood hammock.  About
three miles of the Atlantic Oceanfront beach are available for outdoor recreation pursuit.
Wildlife is abundant in the undeveloped, vegetated portions of the island.

§ Northwest Wetlands.  This wetlands area is located on the north end of Boca Chica Key,
north of the NOAA radar site.  It is a completely undeveloped area.

§ Geiger Key.  This Navy-owned island is an undeveloped natural resource area used for
research, recreation, and wildlife habitat.  Undeveloped areas here consist of saltmarsh,
mangrove swamp, and Atlantic oceanfront, which are available for outdoor recreation use.

§ Big Coppitt Key.  This is a Navy-owned island where the higher areas are developed for
residential purposes (trailer park) and the lower areas are undeveloped wetlands.

§ Rockland Key.  This is a Navy owned island located 1.5 miles east of the Boca Chica
Airfield.  It is an undeveloped area comprised of 75% tidal swamp, 15% coastal rock
barren, and 10% lowland hammock.  There is some unauthorized (i.e. squatters)
residential use and uncontrolled land ownership patterns.

§ Navy Transmitter Site/Saddlebunch Key.  This facility is located on Saddlebunch Key,
which is approximately 7 miles east of NAF Key West.  This facility is a non-operative
antenna and ground antenna site with several small buildings.  Ninety-five percent of the
site is undeveloped areas consisting of extensive tidal swamp, Five Mile Creek, limited
areas of Rockland Hammock, and coastal rock barren.

§ Battery HM-40/Key Largo Site.  This facility is located in Key Largo, approximately
113 miles northeast of Key West.  It is an undeveloped area within Crocodile Lake
National Wildlife Refuge.  The area is overgrown with invasive exotics.

Dispersed recreation opportunities on the Installation include fishing, nature studies, bird

watching, bicycling, canoeing, and sailing.  Five Special Interest Areas are found on the installation

(NPS 1993).  The coastline, saltmarsh, and mangrove swamp qualify as ecological, geological, and

scenic areas.  The wetlands on Geiger Key (Marsh Rabbit Run Park) are under multiple use

management for research, recreation, and wildlife habitat and thus qualify as a natural resource area.

The circa 1890s Magazine at Truman Annex qualifies as a historic area.
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Access for outdoor recreation pursuits along State Road S941 on Geiger and Boca Chica

Keys is open to the general public.  Otherwise, access is limited to active duty/retired military

personnel, their dependents and accompanied guests, and federal civilian and retired civilian

employees of the Installation, their dependents, and accompanied guests.

In order to provide outdoor recreation facilities not available as of 1989, a 66-acre portion of

Geiger Key has been selected for development as a nature park.  Known as Marsh Rabbit Run Park,

the proposed facility will provide opportunities for nature study, bird watching, canoeing, picnicking,

swimming, and snorkeling in the Atlantic Ocean (NPS 1993).
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4 Goals, Objectives, and Strategies

This section presents the goals, objectives, and strategies for natural resources

management at NAF Key West over the next ten-year period.  The following four goals have

been identified:

Goal 1: Protect and maintain the land and water resources of NAF Key West by continuation
and enhancement of ecologically appropriate and best management practices
compatible with the military mission.

Goal 2: Protect, maintain, and restore native vegetation communities, threatened and/or
endangered species, including resident and migratory animal populations while
supporting the military mission.

Goal 3: Provide facilities and implement programs that encourage outdoor recreation and
educational use of natural resources on NAF Key West, and improve the quality of life
for user groups.

Goal 4: Protect and conserve the ecological value and diversity of natural resources by
fostering knowledge of, and participation in, adaptive ecosystem management.

Goal 1 primarily pertains to land management issues (see Section 5.1), Goal 2 to fish and

wildlife issues (see Section 5.2), Goal 3 to outdoor recreation issues (see Section 5.3), and Goal 4

(see Section 5.4) to the general implementation of adaptive ecosystem management.  Through

these goals, NAF Key West will create and maintain a balance between its natural resources and

military operations.  To ensure success in achieving these goals, a framework or “road map” of

objectives, strategies, projects, and management initiatives is provided in this section.  The goals,

objectives, strategies, projects, and initiatives are referenced throughout the INRMP, where

appropriate and relevant.

Definitions
Goals.  Goals are general expressions of desired future conditions that represent the long-

range aim of management.  For this INRMP, goals are compatible with the military mission of

NAF Key West and provide conservation and ecosystem management targets and direction.
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Issues. To establish objectives for achieving the stated INRMP goals at NAF Key West,

issues that must be addressed were identified (see also Section 5).  Issues may include the

presence, abundance, distribution, function, condition, and sensitivity of a particular natural

resource feature, resource-based human activity, or other attribute on NAF Key West properties

or within the broader ecological or community setting.  Issues may also involve the effectiveness

of existing or past practices regarding management and use of resources on NAF Key West, and

regulatory compliance requirements associated with the management and use of these natural

resources.

Objectives.  Objectives can be defined as defensible targets or specific components of a

goal, the achievement of which represents measurable progress toward that goal.  Objectives help

focus management activities and provide a yardstick against which to evaluate and communicate

results.  One or more objectives may be identified for successfully achieving a particular goal.

Strategies.  Strategies establish the approach and expected end result for the actions that

are necessary to accomplish stated objectives.  One or more strategies may be identified for

accomplishing a particular objective.  Strategies define certain actions to be taken by the Navy,

such as the completion of specific projects and/or the implementation of other management

initiatives at NAF Key West.  Strategies usually specify timeframes for completion of various

actions.

Projects.  Discrete actions for fulfilling a particular strategy are identified as projects.

Projects may be required to fulfill obligations of NAF Key West in meeting regulatory

requirements regarding natural resources management, or they may enhance existing measures

for ensuring compliance.  Other projects are not compliance-driven, but may allow for more

effective and efficient management of natural resources and/or simply provide for sound natural

resources stewardship.  Projects require labor resources and funding in addition to the day-to-day

resource requirements of the Installation.

Initiatives.  Initiatives are fundamental, non-measurable actions necessary for successful

implementation of a strategy.  Some strategies identify the need for incorporating sound natural

resources management principles into the day-to-day decision-making process and other actions

of the various departments at NAF Key West.  These types of initiatives typically strive to elevate

awareness, avoid potentially reactive approaches to natural resources issues, and facilitate a

proactive approach to addressing natural resources within the mission of the Installation.

Initiatives attempt to solve problems that preclude attempting specific strategies.
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Goal 1: Protect and maintain the land and water
resources of NAF Key West by continuation
and enhancement of ecologically appropriate
and best management practices compatible
with the military mission.

Issue: Present-day support and future development of aviation training and tenant command
operations requires a substantial commitment of the land and water resources of NAF
Key West.  The potential for military operations to impact these natural resources is
significant.  Applied conservation and best management practices are important aspects
of effectively minimizing environmental impacts and supporting sustainable ecosystems.
Important land and water resource management issues at NAF Key West include:
1) wetland mitigation; 2) maintenance of semi-improved lands; and 3) shoreline
protection.  In addition, land and water resource management and use decisions must all
comply with applicable laws, executive orders, regulations, directives, and instructions.

To protect and maintain the land and water resources of NAF Key West while ensuring
continuation of the military mission, various programs need to be implemented to meet
the following objectives:

Objective 1.1: Continue existing and establish new programs and procedures to
monitor, maintain, and enhance wetlands and water quality.

Objective 1.2: Implement environmentally beneficial landscaping and grounds
maintenance practices.

Objective 1.3: Develop a coastal zone management program to protect and enhance
existing shorelines.

Objective 1.4: Ensure that land and water resource management and use decisions
comply with all applicable laws, executive orders, regulations,
directives, and instructions, and that adverse impacts to the natural
environment are minimized.
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Objective 1.1: Continue existing and establish new programs
and procedures to monitor, maintain, and
enhance wetlands and water quality.

The NAF Key West currently does not have a program of wetland delineation and mapping to
determine the location, type, function, and value of existing wetland resources in accordance with
federal, state, and local regulatory jurisdictions.

Development activities at NAF Key West often require implementation of wetland mitigation
measures for compliance with environmental regulatory permits.  Timely construction of wetland
mitigation projects and long-term monitoring are necessary for NAF Key West to maintain
compliance with both state and federal environmental regulations.  Opportunities exist at NAF
Key West for wetland enhancement by exotic species removal, wetland restoration through the
excavation and planting of appropriate species, and wetland mitigation banking.

Wetland and water quality may also be improved through the proper management of stormwater
runoff, soil erosion, and pesticide and fertilizer use at the NAF Key West.  The following
strategies have been developed to accomplish Objective 1.1.  Projects and initiatives pertaining to
each strategy are also listed.

Strategy 1.1.1: Develop and implement a plan to delineate and map jurisdictional wetlands on
the properties of NAF Key West.

Projects: Project No. 1 - Wetland Jurisdictional Delineations (see Appendix A).

Initiatives: 1) Consult with fish and wildlife biologists with the Navy, as well as with
federal, state, and local biologists, and land managers on the appropriate
methodology to be used in conducting jurisdictional wetland delineations.

2) Monitor the quality and functions of wetlands using the Wetlands Rapid
Assessment Program (WRAP) developed by the South Florida Water
Management District, and establish a baseline from which to evaluate “no
net loss of wetlands.”

3) Revise wetland delineation maps every five years.

4) Wetland maps should be made available to the planning department when
conducting site approvals for new construction projects.

5) Create GIS layer for jurisdictional wetland delineations. (Cross-reference
Project No. 18- Establish a Master GIS System)

Strategy 1.1.2: Establish a wetland mitigation policy at NAF Key West to enhance compliance
with past, present and future environmental permit requirements.

Projects: Project No. 2 - Wetland Mitigation Identification, Prioritization and
Establishment of NAF Key West Mitigation Banking System.

Initiatives: 1) Review state and federal environmental regulatory permit requirements for
project implementation.

2) Identify wetland mitigation opportunities at NAF Key West that may be
available to satisfy environmental permit requirements for development
projects.
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3) Investigate the feasibility of establishing a wetland mitigation banking
system on properties of NAF Key West.

4) Specify the level of effort (i.e., funding, construction, and monitoring)
required to implement individual mitigation options.

5) Establish a wetland mitigation policy for NAF Key West and solicit
comments from fish and wildlife biologists with federal, state, and county
agencies.

Strategy 1.1.3: The NAF Key West will continue to evaluate its stormwater management
program, and activities contributing to stormwater runoff and/or pollutant
loading in stormwater runoff, and to implement BMPs to minimize stormwater
pollution.

Projects: None.

Initiatives: 1) Continue to fully implement the SWPPP that covers NAF Key West.  The
Stormwater P2 Team is responsible for implementation of the plan.

2) Continue to assess the adequacy of the SWPPP and conduct annual updates
and re-certifications of the SWPPP.

3) Consider the application of the SWPPP or selected components of the plan
to the other properties of NAF Key West not presently covered by the plan.

4) Consistent with the SWPPP, the NAF Key West will implement structural
design and construction BMPs, such as lining swales with rip-rap,
constructing material storage area covers or material storage sheds,
installing filters in catch basins, constructing wetlands for water filtration,
and installing oil/water separators.  Although the SWPPP does not
currently include all the properties of NAF Key West, the use of structural
BMPs will be employed Installation-wide as needed.

5) Create a GIS layer showing watershed boundaries, waterbodies and
watercourses, stormwater piping schematics, Installation Restoration (IR)
Program sites, and other sources of pollution. (Cross-reference Project No.
18 - Establish a Master GIS System)

6) The Environmental Division will review stormwater discharges into
wetlands and waterbodies to address the protection of water quality and
ensure that:

§ Stormwater runoff is subjected to BMPs prior to discharging into
wetlands and waterbodies.  BMPs shall prevent or reduce the amount
of pollution in water to a level compatible with Florida Surface Water
Quality Standards.

§ Stormwater discharge onto the Installation from external sources does
not adversely impact water quality on the Installation (consult FDEP
and appropriate counties in the event that incoming water does not
meet Florida Surface Water Quality Standards).

§ No activities on the Installation result in violation of state water quality
standards associated with the siltation of wetlands, or reduction in the
natural retention or filtering capability of wetlands.

§ Adequate soil erosion measures are implemented.
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§ No site activities allow water to become a health hazard or contribute
to the breeding of mosquitoes.

7) Manage stormwater runoff from new development to achieve, where
attainable, no net increase in discharge volume from the Installation.

8) Provide stormwater retention by developing and enhancing stormwater
ponds.  Stormwater ponds often function as wetlands and can provide ideal
growing conditions for emergent wetland vegetation that may be useful in
pollutant removal.

9) Consider, where feasible, retrofitting stormwater infrastructure to provide
natural infiltration of stormwater (e.g., grass swales), or to increase
detention time prior to discharge.

10) Use natural or created buffers around new stormwater ponds to provide
wildlife habitat, filter sediments and sediment-bound pollutants, and
facilitate infiltration prior to discharge into waterbodies.

11) Where feasible, the Installation will use permeable alternatives to
impervious surfaces; for example, using wood decks instead of concrete
patios, grass swales instead of concrete.

Strategy 1.1.4: The NAF Key West will develop a soil erosion control plan (a working list),
and will reduce the rate of soil erosion through the implementation of long-
term measures and projects.

Projects: None.

Initiatives: 1) Determine where soil type presents a threat of erosion.

2) Continue the use of BMPs to prevent soil erosion, and implement the soil
conservation principles described in Section 5.1.3.

§ It will be the responsibility of the NRM to work with facility and
environmental personnel to ensure implementation of soil erosion
control measures.

3) Train and educate all contract and department personnel on actions that
may directly or indirectly contribute to soil erosion problems and measures
that can be employed to avoid or lessen soil erosion.

§ Consult with soil conservation experts from Southern Division’s Land
Management Department (LMD), as well as with the USDA NRCS on
training program development.

Strategy 1.1.5: The NAF Key West will inventory its use of pesticides and fertilizers to assess
alternatives to their use and a reduction in pesticide and fertilizer use.  The
intent is to protect water quality by reducing the quantity of chemical pesticides
and fertilizers used.

Projects: None.

Initiatives: 1) Inventory current pesticide and fertilizer use and consult Southern
Division’s Applied Biology Department (ABD; 843-820-7140) and the
FDACS Pesticide Division (850-487-2130) for means of reduction.
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2) Continue the use of integrated pest management (IPM) techniques.
Consider non-pesticide removal methods, or removal using pesticides with
low toxicity and low application rates.

3) Ensure that contractors, grounds maintenance, natural resources, and other
appropriate personnel receive education on the use of pesticides and
fertilizers, and verify that they understand the procedures they are
permitted to perform (and/or require certification).

4) Consult foresters, fish and wildlife biologists, and soil conservationists
from Southern Division’s LMD, as well as with federal, state, and local
wildlife biologists, foresters, and land managers.

Objective 1.2: Implement environmentally beneficial
landscaping and grounds maintenance
practices.

By using native species and xeriscaping concepts, the NAF Key West will reduce the need for
irrigation, pesticides, and fertilizers.  In addition, the management of semi-improved lands at
NAF Key West includes mowing practices and schedules used in the maintenance of herbaceous
ground cover to support airfield safety, aesthetic visibility, and soil erosion control.  Semi-
improved lands adjacent to endangered marsh rabbit habitat could potentially be managed to
increase the federally endangered Lower Florida Keys marsh rabbit populations.

The following strategies were developed to accomplish Objective 1.2.

Strategy 1.2.1: The NAF Key West will implement general landscape management practices
consistent with the concepts presented in this INRMP.

Projects: Cross Reference: Project No. 6b– Exotic Plant Species Removal Plan (see
Appendix A); Project No. 16– Natural Resources Training (see Appendix A).

Initiatives: 1) Educate grounds maintenance personnel on the principles of landscaping
discussed in this INRMP (see Section 5.1.5)

2) NAF Key West will continue efforts to reduce BASH incidents at the Boca
Chica Airfield to include:

§ Manage airfield mowing to maintain grass height between seven and
fourteen inches (7"-14") to discourage birds that prefer shorter grass
without attracting large numbers of rodents and birds that prefer taller
grasses;

§ Control broad-leaf weeds, the seeds of which are a food source for
birds and rodents;

§ Plant bare, unvegetated areas  using low maintenance, non-bird
attracting ground cover; and

§ Remove dead vegetation, perches or other high spots, edge effects and
trees or other plants with berries.

3) Evaluate the use of combined organic and mineral fertilizers.  Slow release
fertilizers will be preferred over other mineral fertilizers.
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4) Update the 1993 Long Range Land Management Plan and incorporate, as
appropriate, into the INRMP.

Strategy 1.2.2: NAF Key West will apply xeriscaping principles using native species for new
landscaping, and will phase in these principles for existing landscapes.

Projects: Cross Reference: Project No. 6b - Exotic Plant Species Removal Plan (see
Appendix A); Project No. 16 – Natural Resources Training (see Appendix A).

Initiatives: 1) Educate grounds maintenance personnel on the principles of xeriscaping.

2) Use volunteer groups and/or interested Installation personnel to assist in
plantings.

3) Integrate the concept of xeriscaping into ground maintenance plans
(contracted maintenance).

4) Develop a xeriscaping program; enlist the services of foresters, fish and
wildlife biologists, and soil conservationists in Southern Division’s LMD,
as well as federal, state and local wildlife biologists, foresters, and land
managers.

5) Remove invasive and exotic plant species.

Strategy 1.2.3: NAF Key West will establish a program to evaluate the effect that mowing of
semi-improved lands may have on the establishment of marsh rabbit habitat in
areas adjacent to existing rabbit populations.

Projects: Project No. 3 - Demonstration Project to Evaluate Mowing Schedules of Semi-
improved Lands of Boca Chica Airfield (see Appendix A).

Initiatives: 1) Consult with fish and wildlife biologists from Southern Division’s LMD,
as well as with federal, state, and local biologists and land managers for
identification of appropriate mowing methods and schedule.

2) The program should include the extent of grassy areas, appropriate mowing
methods, including time of year for mowing.

Objective 1.3: Develop a coastal zone management program to
protect and enhance existing shorelines.

Coastal zone management at NAF Key West consists of shoreline protection and prevention of
damage to adjacent roadways and other structures from storm events.  Protective measures such
as rip-rap installation and coastal vegetation planting require periodic maintenance and/or
replacement to ensure effective shoreline stabilization.

The following strategies were developed to accomplish Objective 1.3.

Strategy 1.3.1: Establish a shoreline protection plan to minimize and/or mitigate damage
caused by storm events.

Projects: Project No. 4 - Shoreline Protection Plan/Restoration Plan (see Appendix A).

Initiatives: 1) Review any state and federal environmental regulatory permit requirements
for project implementation.
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Determine the extent and problems associated with shoreline erosion on
Installation properties.

3) Develop a plan of action to abate shoreline erosion and provide protection
from future storm events.

4) Coordinate with other agencies in the Lower Keys to support a regional
effort addressing coastal zone management issues.

5) Coordinate with the FKNMS for conservation management and protection
of the Western Sambos Ecological Reserve adjacent to the Boca Chica
Airfield shoreline.

Objective 1.4: Ensure that land and water resource
management and use policies comply with all
applicable laws, executive orders, regulations,
directives, and instructions, and that adverse
impacts to the natural environment are
minimized.

This objective may be accomplished through appropriate and careful site selection and
development to avoid or minimize impacts associated with the placement of man-made features
and structures.  The arbitrary location of such features may undermine ecological processes by
separating and isolating plant and wildlife populations, which can render the fragmented parcels
unsuitable for wildlife.  An arbitrary method of locating features also increases costs associated
with daily land management practices and infrastructure improvements.

The following strategy has been developed to accomplish Objective 1.4.

Strategy 1.4.1: NAF Key West will ensure implementation of policies that minimize adverse
impacts to ecosystem resources from land disturbance activities (e.g.,
construction, clearing, training, or other land impacts).

Projects: None.

Initiatives: 1) It will be the primary responsibility of the NRM to work with Public
Works, environmental personnel, and NAS Jacksonville region to ensure
the use of site selection and site plan development criteria to minimize
impacts to environmental and ecological resources.

2) Natural resources maps will be used as a tool for minimizing land impacts.
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Goal 2: Protect, maintain, and restore native
vegetation communities, threatened and/or
endangered species, including resident and
migratory animal populations while supporting
the military mission.

Issue: NAF Key West consists of approximately 6323 acres of land in the Lower Keys.  An
additional 68 acres of land are owned on Key Largo.  The majority of naval lands in the
Florida Keys are developed to support the primary military mission of aviator training
and provide for various tenant operations. Within the unique bio-geographical setting of
the Florida Keys, some of the most significant remaining natural areas important to
threatened and/or endangered resident and migratory species are situated on lands owned
and managed by NAF Key West.

The FNAI reported NAF Key West lands support approximately forty-five rare plant and
animal taxa, including critical habitat for the federally endangered American crocodile
and important habitat areas for the  endangered Lower Keys marsh rabbit and the Florida
Keys silver rice rat.  Limiting factors effecting native ecosystems in the Lower Keys
include loss of habitat to development, degradation by stormwater pollutants and/or
illegal dumping of debris, competition from invasive exotic plant species, and impacts of
feral animals on endangered populations.

Occasionally, nuisance wildlife species (e.g., raccoons and some birds) become
overpopulated or congregate in areas creating a threat to endangeredspecies populations,
human health, and/or the military mission.  In some circumstances, these wildlife species
must be controlled to prevent problems.  To protect, maintain and restore native
communities for plant and animal life, while preventing nuisance wildlife from
negatively impacting quality of life and the military mission, the NAF Key West will
implement programs to address the following objectives:

Objective 2.1: Protect and maintain ecological diversity in native plant
communities including tropical hardwood hammock, transitional
zones, and the mangrove fringe.

Objective 2.2: Protect and manage critically important habitats of resident and
migratory threatened and endangered species, and species of special
concern.

Objective 2.3: Monitor population demographic patterns of both resident and
migratory threatened and endangered species, and species of special
concern.

Objective 2.4: Control nuisance wildlife and wildlife diseases that may adversely
effect human health or welfare, the health of the ecosystem, and/or
the military mission.
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Objective 2.1: Protect and maintain ecological diversity in
native plant communities including tropical
hardwood hammock, mangrove fringe, and
transitional zones.

Strategy 2.1.1: NAF Key West will develop a long-term monitoring program to qualitatively
assess ecological diversity in representative areas of the major plant
community types.

Projects: Project No. 5a - Plant Community Maps (see Appendix A); Project No. 5b -
Long-term Monitoring of Ecological Diversity in Native Plant Communities
(see Appendix A).

Initiatives: 1) NAF Key West will collate existing information and develop large-scale
maps of the major plant community types at NAF Key West.

2) NAF Key West will re-measure the four (4) long-term monitoring plots
established by the FNAI (1994) to determine the extent to which invasive
exotic plant species have become established in the native Rockland
hammock and transitional zone communities.  New plots in tidal mangrove
areas will be established to monitor these plant communities.

3) NAF Key West will consult with fish and wildlife biologists from the
Navy, as well as with federal, state, and local biologists and land managers
on the appropriate methodology to be used in conducting long-term
monitoring of ecological diversity in plant communities native to the
Lower Keys.

4) NAF Key West will pursue and/or support region-wide ecological
monitoring efforts.

Strategy 2.1.2: NAF Key West will prepare a plan (Removal and Control Plan) and strategy
for the removal of invasive and exotic plant species over a seven-year
implementation schedule.

Projects: Project No. 6a - Exotic Plant Species Mapping (see Appendix A); Project No.
6b - Exotic Plant Species Removal Plan (see Appendix A).

Initiatives: 1) Review any state and federal environmental regulatory permit requirements
for project implementation.

2) NAF Key West will collate existing information and develop large-scale
maps depicting the location and extent of invasive exotic species within the
major plant communities.

3) NAF Key West will develop an invasive and exotic plant species
management strategy that involves a survey of the Installation to
determine: extent of exotic and invasive species; removal methods,
including time of year for removal; and pesticide application rates.

§ Consult Southern Division’s ABD (843-820-7140) and the FDACS
Pesticide Division (850-487-2130) to determine removal methods.
Consider non-herbicide removal methods and removal using herbicides
with lower toxicity and applied at reduced rates.
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§ Consult with fish and wildlife biologists from Southern Division’s
LMD, as well as with federal, state, and local wildlife biologists and
land managers for identification of invasive and exotic plant species,
and for appropriate measures to protect fish and wildlife.

4) NAF Key West will continue to support the regional efforts of the Florida
Keys Invasive Exotic Species Task Force.

5) Identify individuals or groups that could contribute to the removal effort.

§ NAF Key West natural resources staff members.

§ Contractor and Installation personnel.

§ Volunteer groups during non-chemical control portions of the work.

§ Special Interest Groups (e.g., TNC).

6) Ensure adequate training of removal teams.

7) Maintain a program for the eradication and control of invasive and exotic
plant species and prohibit the planting of such species as part of the
Installation’s Grounds Maintenance Plan.

Strategy 2.1.3: Protect native plant communities from the impacts of stormwater pollutants
and/or illegal dumping of debris by providing buffers and controlled access
around areas with high plant diversity.

Projects: Project No. 7 - Establish Buffer System (see Appendix A).

Initiatives: 1) Establish a system of buffers around native plant communities to protect
these areas from stormwater pollutants and/or illegal dumping of debris.

2) Monitor encroachments in buffer areas as indicators of potential significant
impacts to native plant communities.

3) Identify areas of the Installation where buffer zones can be created by
demolition and removal of existing structures.

4) NAF Key West will consult with fish and wildlife biologists from the
Navy, as well as with federal, state, and local biologists and land managers
on the appropriate size, location and long-term maintenance of buffers.

Strategy 2.1.4: NAF Key West will consider significant native plant communities on the
Installation as protected areas unavailable for development.

Projects: Project No. 8 - Unique Natural Areas Identification and Mapping (see
Appendix A).

Initiatives: 1) Project No. 11 incorporates information gathered from Project Nos. 8a and
10 to make determinations on whether specific areas of significant natural
vegetation could be protected from future development activities on the
Installation.

2) Develop a map of protected areas including buffer zones. Revise maps
every five (5) years.

3) Evaluate the effect restricted land use for conservation purposes would
have on NAF Key West’s ability to meet its current and/or future military
operational and tenant requirements.
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4) Promote coordination of Installation-wide operational and tenant missions
to ensure multiple-land use planning.

5) Eliminate off-road vehicle use in protected areas.

6) NAF Key West will consult with fish and wildlife biologists from the
Navy, as well as with federal, state, and local biologists and land managers
on protection of the Installation’s unique natural areas.

Objective 2.2: Protect and manage critically important habitats
of resident and migratory threatened and
endangered species, and species of special
concern.

Strategy 2.2.1: Evaluate the effect rotational mowing of semi-improved lands may have on the
Lower Keys marsh rabbit populations.

Projects: Cross Reference:  Project No. 3- Demonstration Project to Evaluate Mowing
Schedules of Semi-Improved Lands of Boca Chica Airfield.

Initiatives: 1) Establish a demonstration project to examine various rotational schedules
for mowing semi-improved lands to benefit marsh rabbit populations while
ensuring military operational requirements are met.

2) Evaluate the results to determine how best to manage these areas for
rabbits, runway clearance and reduced BASH.

3) Consult with fish and wildlife biologists from the Navy, as well as with
federal, state, and local biologists and land managers on the appropriate
methodology to use in evaluation of mowing semi-improved lands to
benefit marsh rabbit populations.

Strategy 2.2.2: Conserve and protect potential habitat of the federally endangered silver rice
rat on properties of NAF Key West.

Projects: None.

Initiatives: 1) NAF Key West will identify and protect potential habitat of the silver rice
rat.

2) The NRM will evaluate areas of the Installation that may provide suitable
habitat for the silver rice rat, especially the Installation property on
Saddlebunch Key in close proximity to  federally designated critical habitat
for this species.

3) Consult with fish and wildlife biologists from the Navy, as well as with
federal, state, and local biologists and land managers on the appropriate
methodology to use in evaluation of silver rice rat habitat.

Strategy 2.2.3: Continue and enhance efforts to protect the least and roseate tern nesting
grounds, including roofs of Installation buildings that are currently used by this
species.

Projects: None.
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Initiatives: 1) The NRM will continue to protect the least and roseate tern nesting
grounds on the Installation.

2) During the active nesting season, NRM will continue to ensure that no new
roofing and/or repairs are conducted on buildings by nesting terns. (Cross-
reference:  Objective 4.2, Strategy 4.2.1: NRM will participate on a
Facilities Management Review Board)

3) Consult with fish and wildlife biologists from the Navy, as well as with
federal, state, and local biologists and land managers on the appropriate
methodology to use protecting least and roseate tern nesting populations.

Strategy 2.2.4: Continue to maintain and protect the bald eagle nesting platform on Boca
Chica Key and all osprey nesting platforms at NAF Key West..

Projects: None.

Initiatives: 1) NAF Key West will continue to maintain and protect the active bald eagle
nesting platform and surrounding area.

2) NAF Key West will conserve and maintain the primary and secondary
management zones established by the USFWS for this nest.  The primary
zone extends 170 feet outward from the nest.  The secondary zone extends
out an additional 230 feet from the primary zone. NRM will review Habitat
Management Guidelines for the bald eagle in the Southeast Region to make
determinations of effect on eagles by proposed projects. (Cross-reference:
Objective 4.2, Strategy 4.2.1:  NRM and Facilities Management Review
Board).

3) Consult with fish and wildlife biologists from the Navy, as well as with
federal, state, and local biologists and land managers on the appropriate
buffer area to protect the nesting pair from disturbances.

4) NAF Key West will periodically inspect osprey nesting platforms and
follow the state guidelines for construction and/or replacement of osprey
nest structures developed by FFWCC.

Strategy 2.2.5: NAF Key West will continue to protect the areas of coastal dunes and/or
beaches that may be available for nesting endangered sea turtles.

Projects: None.

Initiatives: 1) The NRM will conduct periodic visits to the beaches of NAF Key West
during sea turtle nesting season too identify use and/or management efforts
that may promote use.

2) NAF Key West will consult with fish and wildlife biologists from the
Navy, as well as with federal, state, and local biologists and land managers
on protecting sea turtle nesting grounds.

3) The NRM will coordinate with regional efforts to monitor and protect sea
turtle nesting grounds in the Florida Keys.

Strategy 2.2.6: Protect and enhance potential Florida manatee habitat in waters surrounding
NAF Key West.

Projects: None.
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Initiatives: 1) The NRM will evaluate potential habitat for Florida manatee in the vicinity
of the Boca Chica and Sigsbee Park Marinas.

2) The NRM will coordinate with the MWR department to ensure that DoD
boating activities comply with manatee protective measures such as “no
wake” zones in the marinas and access channels.

3) NAF Key West will consult with fish and wildlife biologists from the
Navy, as well as with federal, state, and local biologists and land managers
on protecting the Florida manatee.

4) NAF Key West will coordinate with regional efforts and/or initiatives to
protect the Florida manatee in waters surrounding the Installation.

Strategy 2.2.7: Protect and enhance federally designated critical habitat of the American
crocodile and habitat of the Key Largo wood rat, Key Largo cotton mouse,
Schauf swallowtail butterfly, Stock Island tree snail and the Eastern indigo
snake.

Projects: None.

Initiatives: 1) The NRM will evaluate the Key Largo property to determine if the area is
“occupied” or “non-occupied” critical habitat.

2) NAF Key West will consult with fish and wildlife biologists from the
Navy, as well as with federal, state, and local biologists and land managers
on protecting the American crocodile and other threatened and endangered
species.

Objective 2.3: Monitor population demographic patterns of
both resident and migratory threatened and
endangered species, and species of special
concern.

Strategy 2.3.1: Monitor threatened and endangered species populations.

Projects: Project No. 9a - Endangered Lower Keys Marsh Rabbit and silver rice rat
Population Surveys (see Appendix A); Project No. 9b - Other Species of
Special Concern Population Surveys (see Appendix A).

Initiatives: 1) Coordinate with federal, state, and local fish and wildlife biologists to
collect and distribute information on endangered species and species of
special concern populations in the Lower Florida Keys.

2) Establish appropriate population survey methodologies to be used for
individual species and provide the NRM with training, if applicable.

3) Enlist the services of volunteers, university students, and/or non-
governmental organizations (NGOs) to provide assistance in field surveys
and database management.

Strategy 2.3.2: Develop a system of buffer zones and corridors to provide increased access to
potential habitat for marsh rabbits and rice rats, promote re-colonization and
prevent possible extirpation of sub-populations through natural and/or
anthropogenic causes.
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Projects: Project No. 10 - Evaluate Rabbit Population and Habitat Information to
Identify Corridors for Re-colonization of Unoccupied Areas (see Appendix A);
Project No. 11- Lower Keys marsh rabbit Recovery Plan Update and
Implementation of Projects (see Appendix A).

Initiatives: 1) Consult with fish and wildlife biologists from the Navy, as well as with
federal, state, and local biologists and land managers on the appropriate
methodology to be used in establishment of corridors to interconnect
unoccupied marsh rabbit habitat with areas where rabbits are present.

2) Develop maps depicting corridor systems and provide educational signage
to delineate field boundaries.

3) NAF Key West will coordinate with regional efforts to promote recovery
of the federally endangered Lower Keys marsh rabbit.

Objective 2.4: Control nuisance wildlife and wildlife diseases
that may adversely effect human health or
welfare, the health of the ecosystem, and/or the
military mission.

Strategy 2.4.1: Eliminate nuisance animals and the damaging effect these have on threatened
and endangered species populations.

Projects: Project No. 12 - Nuisance Animal Control (see Appendix A).

Initiatives: 1) Continue to entrap and remove raccoons and domestic cats from natural
areas that support threatened and endangered species, and from housing
and park areas.

2) Enlist the services of federal, state, and local fish and wildlife biologists, in
addition to, base personnel to assist in feral animal removal activities.

3) Promote education of base personnel on the importance of eliminating feral
animals from base lands and restricting the movements of domestic pets.
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Goal 3: Provide facilities and implement programs that
encourage outdoor recreation and educational
use of natural resources on NAF Key West,
and improve the quality of life for user groups.

Issue: The SAIA requires that military installations evaluate the potential for providing outdoor-
recreational resources to the general public.  In general, access for outdoor recreation is
limited to: active duty and reserve military personnel assigned to work at the Installation,
their dependents and accompanied guests; federal civilian employees, their dependents
and accompanied guests; and military retirees.  The CO authorizes access for educational
and outdoor natural resource recreational activities consistent with the military mission
and security levels.

The following objectives were developed to address Goal 3.

Objective 3.1: To maintain existing and develop additional outdoor recreation
trails, interpretive centers, and/or facilities to support present and
future natural resources-based outdoor recreation at NAF Key
West.

Objective 3.2: To implement existing and further develop (where needed) natural
resource-based outdoor recreation programs to support present and
future outdoor recreation at NAF Key West.
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Objective 3.1 To maintain existing and develop additional
outdoor recreation trails, interpretive centers,
and/or facilities to support present and future
natural resources-based outdoor recreation at
NAF Key West.

Strategy 3.1.1: The NRM will develop baseline information pertaining to present usage of
natural resources-based outdoor recreation activities.

Projects: None.

Initiatives: 1) Monitor existing use of outdoor-recreational facilities and trails by placing
sign-in sheets at convenient locations.

2) Survey base personnel to determine types and locations of desired natural
resources-based outdoor-recreational activities.

Strategy 3.1.2: Continue to develop recreational trails and/or interpretive centers in areas
exhibiting unique cultural, natural, historical, or archeological resources.

Projects: None.

Initiatives: 1) Identify potential natural resources conflicts that could arise from increased
outdoor-recreational facilities.

2) Investigate facility use agreements with other providers of educational,
cultural, and recreational opportunities in the area.

3) Review issues that currently prohibit public access.

4) Identify the types of outdoor-recreational and educational opportunities
compatible with the NAF Key West military mission.

5) Use volunteers and interested Installation personnel for construction of
outdoor recreation facilities.

Strategy 3.1.3: Expand, improve, and provide additional facilities (in addition to trails and
interpretive centers addressed in Strategy 3.1.2) for outdoor recreational
opportunities.

Projects: Project No. 13 – Sigsbee Park Waterfront Development (see Appendix A).

Initiatives: 1) Review any state and federal environmental permit requirements for
project implementation.

2) The MWR department seeks to increase outdoor recreation opportunities at
NAF Key West for the DoD community, including increased access to
onshore fishing areas.

3) The MWR department would develop the Sigsbee Park Waterfront in the
vicinity of the Main Road circle to increase access to fishing, boating and
recreational vehicle camping areas.
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Objective 3.2: To implement existing and further develop
(where needed) natural resource-based outdoor
recreation programs to support present and
future outdoor recreation at NAF Key West.

Strategy 3.2.1: Promote distribution and review of the Outdoor Recreation Management
Section report, prepared by the National Park Service (1993) for NAF Key
West, by all appropriate programs and departments (e.g., MWR).  As
appropriate, develop report recommendations into projects and activities.

Projects: None.

Initiatives: Cross References:

§ Strategy 4.2.2 – Integrate INRMP management concepts.

§ Strategy 4.3.1 – Ecosystem management awareness and training.
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Goal 4: Protect and conserve the ecological value and
diversity of natural resources by fostering
knowledge of, and participation in, adaptive
ecosystem management.

Issue: Existing Installation programs and plans for maintaining and managing natural resources
within NAF Key West do not currently consider the inter-relationships among resources
on the Installation, as well as those regionally.  Instead, existing programs and plans have
typically focused on the management of individual resources in accordance with federal
or state laws.

Ecosystem management cannot be accomplished solely through the implementation of
programs and plans focused on individual resources.  A coordinated effort among all
programs and personnel from tenant commands, as well as decision-making authorities
on the Installations, is necessary to protect the interdependent components of
communities that define an ecosystem.  The coordinated effort will address the
consequences of actions on related resources, and will resolve conflicts between
competing programs and plans for use of the Installation’s natural resources.

Ecosystem management is a holistic, adaptive management concept that transcends
manmade boundaries both internal and external to NAF Key West.  Management for a
sustainable ecosystem requires awareness, education and training, and responsible
participation of all individuals potentially effecting the ecosystem, as well as adjustments
in management principles and practices to respond to new knowledge and dynamic
conditions.

To participate in adaptive ecosystem management, NAF Key West needs to implement
programs to meet the following objectives:

Objective 4.1: Provide adequate staffing, equipment, technology, and training for
the Natural Resources Program to ensure proper implementation of
this INRMP.

Objective 4.2: Incorporate the concept of ecosystem management into all
Installation planning and management processes.

Objective 4.3: Implement training, education, and stewardship initiatives for
ecosystem management.

Objective 4.4: Develop a master GIS system available for land management
activities at NAF Key West.

Objective 4.5: Establish a planning team to review and update the INRMP in
accordance with OPNAVINST 5090.1B 22-4.1[b].
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Objective 4.1: Provide adequate staffing, equipment,
technology, and training for the Natural
Resources Program to ensure proper
implementation of this INRMP.

Strategy 4.1.1: Continually verify that natural resources personnel obtain proper training
and/or certifications for the following:

§ Threatened and Endangered Species Management;

§ Wetlands Management;

§ Ecosystem Management;

§ Technology (GIS/GPS);

§ Natural Resources Legal Requirements;

§ Department of Transportation (DOT) Requirements;

§ HW Training;

§ Safety Training; and

§ Pest Management.

Projects:  Project No. 14 - Natural Resources Training (see Appendix A)

Initiatives: Identify training programs.

Objective 4.2: Incorporate the concept of ecosystem
management into all Installation planning and
management processes.

Strategy 4.2.1: NAF Key West should form a review board within the Facilities Maintenance
Department to review all projects that potentially effect natural resources,
including soil and water quality.  A representative of the Natural Resources
Program should be appointed to the review board.

Projects: None.

Initiatives: 1) Brief the CO on the importance of the formation of a review board to
ensure that natural resources are considered when making planning
decisions.

2) Develop a review checklist on issues related to natural resources for the
Facilities Maintenance Department.

Strategy 4.2.2: Integrate the management concepts of the INRMP into all working programs
and department plans (i.e., SWPPP, Grounds Maintenance, etc.).

Projects: None.

Initiatives: Develop a working team to integrate the concepts on the INRMP into the
(SWPPP, Grounds Maintenance, etc.) plans.  The team will consist of a
representative from each department who is tasked with the responsibility of
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implementing programs, plans or policies related to ecosystem management.
The NRM should be involved in the team selection process, and the team
should meet monthly until all programs are integrated.

Strategy 4.2.3: NAF Key West will ensure that all cooperative agreements, memoranda, or
other agreements between the Installation and federal and state agencies that
oversee and regulate natural resources protection are current.

Projects: Project No. 15- Cooperative Agreement Update/Revisions (see Appendix A).

Initiatives: It will be the responsibility of the NRM to ensure that NAF Key West has up-
to-date agreements.  The NRM will consult with foresters and fish and wildlife
biologists from Southern Division’s LMD, as well as with federal, state, and
local wildlife biologists, foresters, and land managers for assistance.  The NRM
will also consult with Installation commands and departments, such as MWR.

Objective 4.3: Implement training, education, and stewardship
initiatives for ecosystem management.

Strategy 4.3.1: NAF Key West will establish an ecosystem management awareness and
training/education program available to all interested NAF Key West
personnel.  In addition, NAF Key West will implement a technical education
and training program for all contact and Installation personnel involved in
activities on the Installation that may directly or indirectly effect ecosystem
management success.  Individuals required to attend will be those involved in
activities with, or associated with, departments including, but not limited to:
stormwater management; landscaping; HW response; MWR; Public Works;
volunteers; operations; and trainers.

Projects: Project No. 16 - Base Natural Resources Awareness and Training (see
Appendix A).

Initiatives: 1) For program development, enlist the services of foresters, fish and wildlife
biologists, and soil conservationists from Southern Division’s LMD, as
well as federal, state, and local wildlife biologists, foresters, and land
managers.

2) Encourage participation by providing information about Installation natural
resources and communicating each individual’s important contributions to
ensuring a viable ecosystem.  Use pamphlets, flyers, command units, and
the internet to disseminate information.  Initiate an annual environmental
awareness achievement award for project suggestions and participation.

3) Offer hands-on training and individual participation in activities to better
demonstrate the concept, application, and importance of ecosystem
management.

4) Brief the CO on the importance of training and education to ensure
cooperation among participating departments.  Communicate to the CO the
importance of all contract and Installation personnel receiving education in
relevant environmental laws, regulations, directives, and mandates that
have the potential to effect the military mission.  The CO should require, at
a minimum, that one representative from each of the tenant commands
participate in the training.
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5) Encourage participants in the technical education and training program to
conduct training and education classes for the tenant commands and
departments they represent.

6) Provide information about natural resources at NAF Key West to visiting
commands (e.g., training groups) prior to the command initiating actions.

Strategy 4.3.2: NAF Key West will continue to implement programs and initiatives that foster
citizen participation in ecosystem education and stewardship.

Projects: Project No. 17 - Community Outreach (see Appendix A).

Initiatives: 1) Encourage the use of volunteer groups on the Installation.  Offer hands-on
training or activity participation to better demonstrate the concept,
application, and importance of ecosystem management.

2) Actively pursue suggestions from NAF Key West personnel for
environmental enhancement projects.  Initiate an annual environmental
awareness achievement award for project suggestions and participation.

3) Continue participation in Earth Day activities, field trips, and other
environmental stewardship opportunities.

Objective 4.4: Develop a master GIS system available for land
management activities at NAF Key West.

Strategy 4.4.1: Encourage and support the use of GIS as a land management tool at NAF Key
West.

Projects: Project No. 18 - Establish a Master GIS System for NAF Key West (see
Appendix A).

Initiatives: Promote the use of GIS in all aspects of land management and incorporate
regional databases.

Objective 4.5: Establish a planning team to review and update
the INRMP in accordance with OPNAVINST
5090.1B 22-4.1[b].

The INRMP is intended as a dynamic, evolving planning document; updates are required to
ensure compliance with regulations and to initiate requests for project funding.  The following
strategy has been developed to accomplish this objective.

Strategy 4.5.1: NAF Key West will contract a private firm, or develop a team of experts with
sufficient technical knowledge, to evaluate the effectiveness of INRMP
implementation and to recommend improvements.

Projects: Project No. 19 - INRMP Update and Revision (see Appendix A).

Initiatives: Review NAF Key West staffing, including assistance from Southern Division’s
LMD, and federal, state, and local agencies, to identify whether there are
adequate staffing and expertise to update the INRMP.
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5 Natural Resource Management Issues

This section addresses natural resources management at NAF Key West by dividing the

discussion into three units: land management, fish and wildlife, and outdoor recreation (Sections

5.1 through 5.3, respectively).  These units are further divided into subunits; for example, the land

management discussion is divided into the following subunits: wetlands, invasive and exotic plant

species, soil conservation and erosion control, stormwater and water quality control, landscaping

and grounds maintenance, and floodplain management. Because of the absence of timber

resources, forestry management is not discussed in this INRMP.  Each subunit discussion

addresses relevant issues, long-term management of the issues, the relationship of the issues to

ecosystem management on NAF Key West, the relationships among ecosystem management

subunits, legal requirements, and sources for additional management information.  In addition, the

specific goals, objectives, strategies, and/or projects (presented in Section 4) that relate to each

management subunit are identified.  The issues identified in Section 5 for each subunit were used

to develop the ecosystem management goals and objectives presented in Section 4.  Section 5.5

discusses land impact guidelines to be used in the general implementation of adaptive ecosystem

management.

5.1 Land Management
This section addresses the development and implementation of programs and techniques

for managing lands.  The land management issues of this INRMP are wetlands, invasive and

exotic plant species, soil conservation and erosion control, stormwater, grounds maintenance and

landscaping, and floodplain protection.  The land management issues considered by this plan are

not intended to direct specific land-use activities (i.e., which buildings or activities should go

where), but rather to provide managers with direction and general techniques (e.g., regarding soil

conservation, stormwater management) to protect and enhance the natural environment, while

continuing to provide for the needs associated with the military mission of NAF Key West.
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Agriculture outleasing is also often considered a component of land management.

According to DoD Directive (DoDDIR) 4700.1, NAF Key West is to promote agriculture

outleasing on the Installation.  However, NAF Key West concluded that suitable lands for

agricultural purposes are not available on Installation properties.

5.1.1 Wetlands

In general terms, wetlands are lands on which water covers the soil or is present either at

or near the surface of the soil or within the root zone all year or for varying periods of time during

the year, including during the growing season.  The USACE (Federal Register, Section 328.3[b],

1991) and the EPA (Federal Register, Section 230.4[t], 1991) jointly define wetlands as “…those

areas that are inundated or saturated by surface or ground water at a frequency and duration

sufficient to support, and that under normal circumstances do support, a prevalence of vegetation

typically adapted for life in saturated soil conditions.  Wetlands generally include swamps,

marshes, bogs, and similar areas” (USACE 1982).  The USACE definition relies on three key

parameters – hydrology, soil, and vegetation – which must all occur and meet the defined

characteristics in order for a location to be classified as a wetland.  The FDEP’s methodology for

determining wetland boundaries is also based on the presence of hydrophytic vegetation, hydric

soil characteristics, and hydrologic indicators.

Issue

Wetland systems within NAF Key West provide valuable wildlife habitat, water quality

protection and flood protection.  However, because of various site constraints (e.g., BASH

requirements, airfield clear zones, explosive safety quantity distance [ESQD] arcs, and

archaeological sites) and the need for future development of lands, NAF Key West will be

required to balance the need to protect wetland resources with supporting the military mission.

Proper management of wetland areas is necessary to enjoy the benefits provided by wetlands and

to comply with federal laws and regulations.

Goals, Objectives, Strategies, and/or Projects

Table 5-1 identifies the ecosystem management goals, objectives, and strategies (Section

4) relevant to wetland issue(s) and long-term management.
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Table 5-1

Natural Resources Management Goals, Objectives, and Strategies Related to Wetlands

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland inventories.

1 1.1 1.1.2 Wetland mitigation policy.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control.

1 1.1 1.1.5 Pesticide and fertilizers.

2 2.1 2.1.2 Control of noxious, invasive, and exotic species in
wetlands.

Long-Term Management

Long-term management for the protection and enhancement of wetlands on NAF Key

West will include:

§ Identifying and delineating wetland areas within NAF Key West;

§ Ensuring compliance with the Navy’s policy of no net loss of wetlands;

§ Maintaining and/or developing vegetative buffers with widths of 50 feet around
wetland areas, except where sufficient acreage is not available, as determined by the
NRM, or where wetland buffers would interfere with the military mission, for
instance, by attracting wildlife to the vicinity of an airfield.

§ NAF Key West will coordinate with federal, state, and county agencies regarding the
protection and enhancement of wetlands on the Installation.

NAF Key West will increase the width of existing vegetative buffers that are less than 50

feet wide to a minimum of 50 feet, providing that buffer acreage is available and that buffers

would not interfere with the military mission.  Buffers will not be removed if any portion of the

buffer is less than 50 feet wide.  A minimum buffer width of 50 feet is required to provide the

basic physical and chemical mechanisms to reduce siltation into the wetland, retain the natural

attenuation and filtering capacity of the wetland, and maintain the wetland’s biological

communities.

In areas where the acreage available for buffering is not sufficient or greater protection is

needed, other appropriate measures will be employed.  These protective measures could include:

1) redirecting, discouraging, or prohibiting pedestrian and pet access to the wetland or buffer area

by the placement of hedges, fences, or signs; and 2) planting vegetated filter strips, swaths of land

planted with grasses and trees, to intercept uniform sheet flows of runoff before the runoff
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reaches a wetland.  NAF Key West will use these methods individually or in combination along

the perimeters of wetlands.

Environmental Considerations during Management Practices

None.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to the management of wetland areas and will be consulted for additional management information

or provided as additional training and education:

§ Invasive species, Section 5.1.2 – the use of pesticides within wetlands;

§ Stormwater runoff, Section 5.1.4 – the use of wetlands for stormwater runoff, and the
impacts from stormwater runoff into wetlands;

§ Outdoor recreation, Section 5.3 – restricted uses within wetlands;

§ Landscaping and grounds maintenance, Section 5.1.5 – use of xeriscaping principles
in developing buffers;

§ Soil conservation and erosion control, Section 5.1.3 – impacts from soil erosion on
wetland quality;

§ Wildlife habitat enhancement and threatened and endangered species, Section 5.2.1 –
management of wetlands as wildlife habitat;

§ The wetland buffer concept will be integrated into the NAF Key West grounds
maintenance program;

§ Offer hands-on training or individual participation in wetland buffer development to
better demonstrate the concept, application, and importance of wetland protection; and

§ Use volunteer groups, such as local Scout troops, and interested installation personnel
for buffer and wetland enhancement projects;

Ecosystem Management

Wetlands management is an essential component of ecosystem management because

proper management of wetlands will maintain or improve surface water quality; conserve,

enhance, and create habitat for a variety of wildlife species; and provide aesthetic and educational

values.  Changes to hydrology, geochemistry, substrates, or species composition may impair the

ability of a wetland area to function properly.  Such alterations can effect the ability of the

wetland area to filter excess sedimentation and nutrients from surface water, which can result in

deteriorated surface water quality.
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Vegetative buffers between wetland and upland vegetative communities will help

maintain and improve water quality by filtering sediments and other pollutants from runoff prior

to discharge into the wetland.  Vegetative buffers will also provide habitat for a diversity of

species that are ecologically important to the healthy functioning of the ecosystem.

Military Mission

Installation and management activities that are detrimental to wetland functions (e.g.

storage and purification of water) at NAF Key West can potentially effect threatened and

endangered species, stormwater runoff and flooding, and ultimately the military mission.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Wetland Areas

Federal Water Pollution Control Act, as amended by the Clean Water Act (CWA) of

1977, 33 U.S.C. 1251, prohibits the discharge of dredged or filled materials into waters of the

United States, including wetlands, without first obtaining a permit from the USACE (Section 404

of the CWA).

Executive Order (EO) 11990, 24 May 1977, as amended, requires government agencies,

in carrying out agency actions and programs effecting land use, to provide leadership and take

action to minimize the destruction, loss, or degradation of wetlands, and to conserve and enhance

the natural and beneficial values of wetlands.

CWA, Section 401 Water Quality Certification, 1986, 33 U.S.C. 1341, requires that states

certify compliance with federal permits or licenses and with state water quality requirements and

other applicable state laws. Under Section 401, states have the authority to review any federal

permit or license that may result in a discharge to wetlands or other waters under the state’s

jurisdiction to ensure that the actions would be consistent with the state’s water quality

requirements.

EO 13112, 3 February 1999, requires executive agencies to restrict the introduction of

exotic organisms into natural ecosystems.

OPNAVINST 5090.1B, par 22-4.3(a), discusses natural resources management relating

to wetland management.

Additional Sources of Information

Technical Reports/Publications:

Wetland Creation and Restoration: The Status of the Science by Jon A. Kusler and Mary
E. Kentula.
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Clean Water Action Plan: Restoring and Protecting America’s Waters, United States
Environmental Protection Agency and the United States Department of
Agriculture, October 1998.

Telephone Contacts:

USFWS, Regional Wetland Coordinator - (404) 679-7128

FDEP, Stormwater Treatment, Monroe County, Florida, Gus Rios - (305) 289-2310

USACE, Monroe County Regulatory Office, Victor Anderson - (305) 743-5349

The Center for Wetlands, University of Florida - (352) 392-2424

The Wildlife Society - (301) 897-9770

South Florida Water Management District (SFWMD) Florida Keys Service Center -
(305) 664-3888

Internet Addresses:

Weed Management -  http://tncweeds.ucdavis.edu

Florida Exotic Pest Plant Council -  www.fleppc.org

Weed Issues -  www.ces.uga.edu/pubs/pubsubj.html#weeds

Invasive Plant Management -
http://refuges.fws.gov/FICMNEWFiles/NatlWeedStrategyTOC.html

FDEP Division of Water Facilities -  www.dep.state.fl.us/water/

FDEP Bureau of Invasive Plant Management -  www.dep.state.fl.us/stland/bapm

Wetland restoration, mitigation, construction, enhancement, and wildlife -
www.pwrc.usgs.gov/wli/constds/wlicps.htm

University of Florida, Center for Aquatic and Invasive Plants -
http://aquat1.ifas.ufl.edu/welcome.html

Environmental Law Institute -  www.igc.apc.org/eli/

Center for Marine Conservation -  http://www.cmc-ocean.org/

5.1.2 Invasive and Exotic Plant Species and Pests

Species can be categorized as exotic, native, exotic and invasive, and/or native and

invasive.  An exotic species is defined as a non-indigenous (non-native) species that was either

purposefully or accidentally introduced into an area outside its natural range.  A native species in

Florida is defined as a species already occurring at the time of European contact in 1500 (Florida

Exotic Pest Council 1999).  Invasive species are species that have been introduced into an

environment in which they did not evolve and thus have no natural enemies to limit their

reproduction and spread.  In natural areas, the definition of invasive species is expanded to

include aggressive plants that produce a significant change in composition, structure, or
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ecosystem functions (Cronk and Fuller 1995).  EO 13112, Invasive Species, of 3 February 1999,

requires executive agencies to restrict the introduction of exotic organisms into natural

ecosystems.

The Federal Noxious Weed Act of 1974 (7 U.S.C. 2801-2814) provides for the control

and eradication of noxious weeds and regulates their interstate and foreign commerce.  It defines

noxious weeds as “any living stage (including, but not limited to, seeds and reproductive parts) of

any parasitic or other plant of a kind, or subdivision of a kind, which is of foreign origin, is new

to or not widely prevalent in the United States, and can directly or indirectly injure crops, other

useful plants, livestock, or poultry or other interests of agriculture, including irrigation, or

navigation or the fish and wildlife resources of the United States or the public health, and

includes kudzu (Pueraria lobata Dc)” (7 U.S.C. 2802 [c]).

The following species occur on NAF Key West and are considered invasive exotics:

§ Brazilian Pepper (Schinus terebinthifolius) is the most widespread and rapidly
expanding invasive exotic plant on the Installation.  It can colonize any soil type
found in the Lower Keys and acts as a pioneer species on beaches, spoils, fill pads,
and areas where the natural vegetation has been completely or partially removed.  The
plant has a rapid colonization and growth, copious numbers of small seeds, and
through shading, allelopathy, or a combination of both factors, it tends to outcompete
other species.  It has a relatively high tolerance to  soil salinities and can occupy
Rockland sites inundated up to two months each year.  In the natural areas at NAF
Key West it occurs primarily at the edges of mangrove and hardwood hammocks or as
an ecotonal element.

§ Australian Pine (Casuarina equisetifolia) is the second most widespread invasive
exotic species at NAF Key West.  It is pan-tropical in distribution and was probably
introduced to Florida by means of storm surge associated with cyclones, but also, has
been introduced by man in landscape plantings.  Colonization frequently occurs on
beaches; it also forms even-aged monocultures on derived habitats such as spoils, fill
pads, and cleared areas.  The persistence of the species, once established, is probably
due to a combination of allelopathy, dense shade and the thick layer of dead foliage
that completely covers the ground beneath a stand of the trees.  In NAF Key West
large stands occur on Boca Chica Key, Fleming Key, Truman Annex, Geiger Key, and
Big Coppitt Key.  Of special concern is the potential for the large-scale invasion by
this Australian Pine of wetlands that have had the natural hydroperiod reduced by
drainage, diking, road construction or other activities that either divert or alter the
normal amount and distribution of surface waters.

§ Punktree (Melaleuca quinquenervia), a native of Australia, has been widely planted
throughout southern Florida since the early 1920’s.  The plant is well adapted for the
colonization and rapid spread in seasonal wetlands, particularly wetlands that are
maintained by periodic burning. Expanding populations of punktree are found on
portions of Boca Chica Key. These populations present a significant threat to the
cordgrass-fimbristylis marsh habitat of the Lower Keys marsh rabbit on the base.
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§ Asian Colubrina (Colubrina asiatica) is a dense growing, viney shrub that tends to act
as a pioneer species on human-derived habitats and in areas that have had the natural
plant cover removed or greatly disturbed.  Once established, the plant tends to spread
rapidly, both vegetatively and by means of the dry, woody seeds that are produced
throughout the year.  The distribution of this species is for the most part coastal in
nature, and it is generally found immediately landward of the spring high tide line.  At
NAF Key West the plant is present in the Boca Chica-Geiger Key area as limited
discontinuous populations.

§ Leadtree (Leucaena leucocephala) is a small tree in the Pea Family that is usually
under six meters in height.  This species tends to act as a pioneer species on derived
habitats and in areas cleared of native vegetation.  It has a rather slow colonization
rate and has minimal potential for displacing and out-competing native species.  It is
typically found as small ruderal populations along roadsides and in early secondary
successions throughout the Florida Keys.  This plant is found sporadically on several
of the more natural areas at NAF Key West, with the largest stand located on Boca
Chica Key.

The following plant species occur on NAF Key West and are considered noninvasive

exotics:

§ Tropical Almond (Terminalia catappa) is a large tree that is frequently planted for
ornamental and landscaping purposes.  It is a naturalized exotic plant in southern
Florida, but is not an aggressive invader of natural or derived habitats.  As a
naturalized species, the tropical almond is generally found along roadsides and other
ruderal habitats and occasionally in areas of secondary succession where a seed source
is nearby.  Tropical Almond is found in two locations on Boca Chica Key.

§ Pink Tabebuia (Tabebuia pentaphylla) is planted widely throughout southern Florida
and the Florida Keys for ornamental purposes.  During the late spring, this species
usually drops all or most of the leaves and then produces large masses of rose to pink
flowers on the bare twigs and branches.  The plant is found in two locations at NAF
Key West.  The largest reproductive population is located at Little Hamaca Park.  The
second site is the remnant hammock located on Big Coppitt Key.

§ Albizia (Albizia lebbeck ) is another ornamental tree that is planted widely in southern
Florida and the Florida Keys.  It has become naturalized in southern Florida and has
some potential for limited expansion into surrounding vegetation.  This is most
pronounced in pine Rockland communities on the mainland, and only rarely is this
species found along hammock edges or integrated into natural hammock communities
anywhere throughout its naturalized range.  At NAF Key West, only one sapling has
been located along the connecting road between Boca Chica and East Rockland Key.
Additionally it is planted on Boca Chica Key as an ornamental tree.

§ Castor Bean (Ricinus communis) is a moderately woody herbaceous shrub that is
pantropical in distribution.  This poisonous plant is a rather aggressive pioneer species
found commonly in derived habitats, roadsides and old fields.  Nevertheless, it is
rather short-lived and requires recently disturbed areas nearby for colonization and
population growth.  One limited population of castor bean is located at NAF Key
West.
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§ Oyster Plant (Rhoeo spathacea) is a low-growing herbaceous species that has been
widely planted as an ornamental plant.  The species seeds freely and can spread rather
rapidly in shady environments.  It is minimally tolerant of full sunlight and generally
does not thrive in sunny habitats.  This species is found in one location along the
roadside between Boca Chica and East Rockland Key.

§ Bowstring Hemp (Sansevieria thyrsiflora) is native to South Africa.  It was probably
introduced into southern Florida around the turn of the century.  It is a common
element of the flora around old homesteads in the Keys and on the mainland of
southern Florida.  The species grows upright and has thick waxy leaves.  Once
established, it propagates vegetatively by means of a thick orange-red rhizome and
over time forms monoculture in partially shaded environments.  Bowstring hemp is
found in two areas at NAF Key West.

§ Two species of Life Plant (Bryophyllum pinnatum and Kalanchoe grandiflora) are
both members of the Crassulaceae, low growing succulent plants native to tropical
Africa.  Both species are typically shade plants.  The best site for these two plants is at
the old homestead area north of the main weapons magazine.

§ Tamarind (Tamarindus indica) is native tree to India and has been widely planted
around old homesteads and settlements since the turn of the century.  This species is
naturalized in southern Florida, but is not an aggressive, invasive species of natural
plant associations.  At NAF Key West Tamarind is located due north and south of the
entrance to the main weapons magazine area.

§ Washington Palm (Washingtonia robusta) is a native of the southwestern United
States and has been introduced widely in southern Florida as an ornamental.  At NAF
Key West this species is found in one locale just north of the pond at the entrance to
the main weapons hammock.

§ Dwarf Date Palm (Phoenix reclinata) is a native of Africa and was planted frequently
in the past as an ornamental species.  This palm is not considered to be an aggressive
exotic, and is rarely found as a seedling.  This species has been found at one location
along the road between Boca Chica and East Rockland Key.

§ Chaste Tree (Vitex agnus-castus) is a native of southern Europe and in the past was
planted widely as an ornamental shrub.  This species rarely attains four meters in
height and is usually found as a shrub or small tree.  It is not considered to have the
potential for invading or colonizing natural communities.  At NAF Key West, one
specimen has been found along the old road between Boca Chica and East Rockland
Key.

§ Norfolk Pine (Araucaria sp.) is a native of the Indo-Pacific region and was planted
widely during the 1940s and 1950s as a specimen tree in suburban landscapes in
southern Florida.  At NAF Key West, one seeding Norfolk pine was found along the
old road between Boca Chica and East Rockland Key.
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Animal pests occurring at NAF Key West include the following:

§ Key Vaca Raccoon (Procyon lotor auspicatus) is native to the Florida Keys and an
overpopulation of the raccoon exists at Sigsbee Park.  It is considered a nuisance
wildlife species.

§ The fire ant (Solenopsis invicta) is an invasive exotic species which affects small
mammal populations in the Florida Keys, including the Lower Key marsh rabbit and
Key Largo wood rat.

§ Household and nuisance pests - cockroaches, ants, fleas, spiders, silverfish, etc.

§ Structural pests - termites, powder post beetles, wood borers, and wood destroying
fungi, etc.

§ Stored products pests - grain, meal, and flour moths; rice and granary weevils; and
saw-toothed grain and  flour beetles, etc.

§ Health-related pests – mosquitoes and filth flies.

§ Pests of ornamental plants and turf – soil and root infesting insects, leaf-chewing
insects, plant-sucking insects, wood-boring insects, etc.

§ Vertebrate pests – rodents, feral cats, starlings, and pigeons (vertebrate pests are also
discussed as nuisance wildlife in Section 5.2.2).

Issue
Invasive species and pests have the potential to interfere with military and recreational

activities, wildlife habitats, forests, wetlands, other natural areas, and ecosystem functions.

Currently NAF Key West is actively eradicating invasive and exotic plant species.

Goals, Objectives, and Strategies
Table 5-2 presents the natural resources management goals, objectives, and strategies

(see Section 4) that are most directly relevant to invasive and exotic plant species issues.

Table 5-2

Natural Resources Management Goals, Objectives, and Strategies
Related to Invasive and Exotic Plant Species

Goal Objective Strategy Comments

1 1.2 1.2.1 Landscape management.

1 1.2 1.2.2 Xeriscaping.

2 2.1 2.1.2 Mapping of evasive and exotic species.

2 2.1 2.1.2  Removal of noxious, invasive, and exotic species.

4 4.3 4.3.1 Ecosystem management awareness and
training/educating program.
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Table 5-2

Natural Resources Management Goals, Objectives, and Strategies
Related to Invasive and Exotic Plant Species

Goal Objective Strategy Comments

4 4.3 4.3.2 Citizen participation in ecosystem management and
stewardship.

Long-Term Management

Pest management will be implemented in accordance with NAF Key West’s Pest

Management Plan.  Noxious, invasive, and exotic species will be managed through the removal

of the species and restrictions on the introduction of the species to the Installation in accordance

with EO 13112.  The Installation will survey the extent of noxious, invasive, and exotic species

on all properties (see Project No. 9a, Appendix A), develop a noxious, invasive, and exotic

species control plan that will identify and describe noxious, invasive, and exotic species (see

Project No. 2a, Appendix A), and schedule removal.  This plan will be implemented to control

noxious, invasive, and exotic species to acceptable levels (see Project No. 9b, Appendix A).

Prior to the use of Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA-),

regulated pesticides at NAF Key West, the Installation’s Pest Manager will contact the ABD of

Southern Division (843/820-7140) and the Florida Department of Agriculture and Consumer

Services (FDACS) Pesticide Division (850/487-2130), for information regarding approved

pesticides, including the location of use, amount, and concentrations, as well as treatment

methods (e.g. basal-bark, cut-stump, cut-surface, foliar).  The FDEP Bureau of Invasive Plant

Management (850/488-5631) issues licenses that may be required for special use pesticides.  The

Installation will also consider the applicability of hand clearing in combination with pesticides, as

well as nonpesticide removal methods alone.  According to the EPA, a “pesticide is any substance

or mixture of substances intended for preventing, destroying, repelling, or mitigating any pest.

Herbicide application will be target plant specific and not applied area wide.  Pests can be insects,

mice and other animals, unwanted plants (weeds), fungi, or microorganisms like bacteria and

viruses; the term pesticide also applies to herbicides, fungicides, and various other substances

used to control pests”(EPA 1999b).  Under the FIFRA, 7 U.S.C. 136, pesticides are registered at

the federal level and by individual states.  Therefore, a particular pesticide product that is

federally registered by the EPA is not legal for use until it is also registered by the individual

state.  FIFRA allows individual state registrations to be more restrictive than federal registrations,

but not less so.
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To ensure that the application of pesticides does not contaminate surface waters and/or

inadvertently effect desirable flora or fauna, pesticides will be applied by skilled, DoD-certified

workers and according to label instructions.  Careful prescription of the type and amount of

chemical to be applied and the use of buffer areas around surface waters will also help prevent

misdirected application or deposition. NAF Key West will use pesticides with lower toxicity and

apply them at rates below those specified on the label, when it is believed that such modifications

can adequately address the problem.  The Installation will evaluate the effectiveness of the lower

rates and toxicity, and will apply pesticides in accordance with label instructions if the lower rate

applications are not adequately controlling the problem.  The Installation will also consider the

applicability of non-pesticide removal methods, which could be implemented through the use of

volunteer groups.

The NAF Key West NRM will continue to coordinate with the Florida Keys Exotic

Species Task Force for recommendations and technology transfer for the removal of exotic and

invasive species.

Environmental Considerations during Management Practices

Potential impacts to non-target species and water quality during pesticide use.

Applicability of Other Management Issues

The following management issues, programs, and actions are directly or indirectly related

to the management of invasive species and will be consulted for additional management

information or provided as additional training and education:

§ Landscaping and grounds maintenance, Section 5.1.5 – use of native species;

§ Threatened and endangered species, Section 5.2.1 – effect of pesticide use on
threatened and endangered species;

§ Wildlife Damage, Section 5.2.2 – control of nuisance wildlife;

§ Wetlands, Section 5.1.1 – pesticide use in or near wetlands;

§ Stormwater, Section 5.1.4 – pesticide use and stormwater runoff;

§ Using volunteer groups, such as local Scout troops, and interested installation
personnel for invasive and exotic plant species removal; and

§ Noxious, invasive and exotic plant species removal will continue to be part of the
grounds maintenance and pest management programs at NAF Key West.
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Ecosystem Management

The management of invasive species is a fundamental component of ecosystem

management.  Because invasive species, by definition, typically out-reproduce native species and

have a propensity to spread into unstable or disturbed areas (e.g., highway and utility right-of-

ways), the eradication of invasives and their replacement with native species at NAF Key West is

essential for the protection and enhancement of regional biodiversity.

Military Mission

With their ability to spread virtually unchecked, invasive species have the potential to

displace federally and/or state-listed flora and fauna and to effect water quality by reducing the

water purification capacity of wetlands.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Invasive Species

Federal Noxious Weed Act of 1974, 7 U.S.C. 2801 et. seq., provides for the control and

eradication of noxious weeds and their regulation in interstate and foreign commerce.

Endangered Species Act (ESA), 16 U.S.C. 35, 32 CFR 190, provides for the

identification and protection of threatened and endangered species of fish, wildlife, and plants and

their critical habitats. Requires federal agencies to ensure that no agency action is likely to

jeopardize the continued existence of a threatened or endangered species.

EO 13112, 3 February 1999, requires executive agencies to restrict the introduction of

exotic organisms into natural ecosystems.

FIFRA, 7 U.S.C. 136, requires that all pesticides, whether for commercial or private use,

be applied in accordance with product labeling and that containers are properly disposed of. EPA

is responsible under FIFRA for the registration of all pesticide active ingredients used in the

United States.

OPNAVINST 6240.4B, 27 August 1998, DoD Pest Management Program, provides the

Navy with policies for implementing pest management programs directed against pests that

conflict with or adversely effect the mission of the DoD; effect the health and well-being of Navy

personnel and their dependents; attack or damage real property, supplies, or equipment; adversely

effect the environment; or are otherwise undesirable.

Federal Plant Pest Act, 7 U.S.C. 150aa et seq., regulates the importation and interstate

movement of plant pests and authorizes the Secretary of Agriculture to take emergency measures

to destroy infected plants or materials.
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OPNAVINST 5090.1B, par 22-4.3(f), discusses natural resources management relating to

the control of noxious weeds.

Florida Statutes, Chapter 370.072, Florida Endangered and Threatened Species Act, is to

conserve, protect, and manage the threatened and endangered species and their habitats.

Florida Statutes, Chapter 487, the Florida Pesticide Law, regulates the distribution and

use of pesticides.

Florida Statutes, Chapter 482, Structural Pest Control Act, requires using pesticides for

their intended purpose in accordance with the registered labels or as directed by the EPA.

Florida Statutes, Chapter 369.2, Florida Aquatic Weed Control Act, regulates noxious

aquatic weeds on public lands.

Florida Statutes, Chapter 369.252, Invasive Exotic Plant Control, requires a program be

established to eradicate or maintain control of the species detrimental to the State’s natural

environment.

Additional Sources of Information

Telephone Contacts:

TNC Florida Office - (407) 682-3664

Applied Biology Department of Southern Division - (843-820-7140) pesticide use

FDACS, Pesticide Division - (850-487-2130), pesticide use

Internet Addresses:

Weed Management - http://tncweeds.ucdavis.edu

Florida Exotic Pest Plant Council - www.fleppc.org

Weed issues - www.ces.uga.edu/pubs/pubsubj.html#weeds

Invasive Plant Management -
http://refuges.fws.gov/FICMNEWFiles/NatlWeedStrategyTOC.html

University of Florida, Center for Aquatic and Invasive Plants -
http://aquat1.ifas.ufl.edu/welcome.html

The Nature Conservancy, Wildland Invasive Species Inventory-
http://tncweeds.ucdavis.edu/

5.1.3 Soil Conservation and Erosion Control

Soil conservation is the process of limiting or reducing soil erosion on agricultural and

non-agricultural lands through the use of BMPs.  Erosion is the detachment and movement of soil

or rock fragments by water, wind, ice, or gravity.  Soil conservation involves the identification

(e.g., type, location, and amount) and appropriate use of soils within the limits of their physical
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characteristics.  Knowing the physical characteristics is important to selecting the most

appropriate use and management of soils for construction, recreational facilities, and wildlife

habitat.

Issue

Soil erosion can effectively undermine roadways, runways and other military structures,

and often contributes to water quality problems (e.g., increased turbidity) and higher maintenance

costs associated with stormwater facilities.  The majority of the soils found at NAF Key West

have a low susceptibility to erosion by wind and water (USDA 1995).  Actions contributing to the

susceptibility of the soil include the following.

§ Pedestrian traffic on grassy areas of low sustainability due to poor soil conditions.
This results in a turf of thin grass interspersed with bare sandy areas.

§ Excessive and improper mowing practices.

§ Human-made alterations to the natural vegetative cover and topography, including the
channeling of water flow (e.g., ditches) which increases the quantity and rate of flow;
the exposure of soils and increased soil slopes; and/or the creation of impervious
surfaces.

§ Wave and wake action along the shoreline area.

Goals, Objectives, Strategies, and/or Projects

Table 5-3 shows the ecosystem management goals, objectives, and strategies (Section 4)

relevant to soil erosion and conservation issue(s) and control.

Table 5-3
Natural Resources Management Goals, Objectives, and Strategies

Related to Soil Conservation and Erosion Control

Goals Objectives Strategies Comments

1 1.1 1.1.4 Soil erosion control.

4 4.2 4.2.1 Incorporate ecosystem management into all planning
processes.

Long-Term Management

The long-term management strategy to control soil erosion and conserve soil is to reduce

inland and shoreline erosion problems on NAF Key West.  Long-term management will include

identifying and understanding the suitability and sustainability of each soil unit for a proposed

action.  The USDA NRCS soil surveys may be used to identify the potential applicability and
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limitations of each soil unit for land use activities.  Land uses include building construction,

recreation, and wildlife habitat.  The soil survey for Monroe County (USDA 1995) provides

information about potential erosion hazards; groundwater contamination; productivity of

cultivated crops, trees, and grass; and the protection of water quality, wetlands, and wildlife

habitat.

To minimize soil erosion, NAF Key West will implement the following:

§ Continue the use of BMPs to control soil erosion.  In addition, NAF Key West will
implement the following six principles for soil conservation and erosion management,
and coordinate with regional initiatives, where appropriate:

1. Minimize areas of disturbance by leaving intact vegetated shorelines, wetlands,
highly erodible soils, steep slopes, environmental features, and stormwater
filtration areas;

2. Stabilize and protect disturbed areas from raindrop and runoff energies as soon as
practicable;

3. Minimize runoff velocities;

4. Protect disturbed areas from adjacent area runoff;

5. Retain sediment within construction sites; and

6. Reduce exposure time (Smoot and Smith 1999).

§ Update its SWPPP to include control measures for shoreline areas.

§ Reduce mowing and increase grass height and coverage, where practicable.

§ Evaluate and map erosion control problem areas on the Installation.

§ Control potential erosion problems by:

1. Using vegetative and structural protective covers (e.g., permanent seeding,
groundcover);

2. Using sediment barriers (e.g., straw bales, silt fence, brush);

3. Creating sediment detention ponds and basins (e.g., sediment traps and basins);

4. Implementing pond and shore-bank protection (e.g., rip-rap);

5. Constructing pervious surface walkways in areas of high pedestrian traffic;

6. Constructing water conveyances (e.g., slope drains, check dam inlet and outlet
protection);
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7. Implementing temporary construction and road stabilization (e.g. placement of
stone and geotextile fabrics [Smoot and Smith, 1999]); and

8. Repairing bare and slightly eroded areas quickly.

Environmental Considerations during Management Practices

None.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to the management of soil erosion and conservation, and will be consulted for additional

management information or provided as additional training and education:

§ Stormwater and water quality control, Section 5.1.4 – stormwater and sedimentation;

§ Wetlands, Section 5.1.1 – sedimentation of wetlands;

§ Landscaping and grounds maintenance, Section 5.1.5 – maintaining and utilizing
cover to minimize erosion area;

§ NAF Key West will support the goals of the FKNMS Program, which are as follows:

§ Enhance resource protection through comprehensive and coordinated conservation
and ecosystem management that complements existing regulatory authorities;

§ Support, promote, and coordinate scientific research and monitoring activities of
marine resources to improve management decision-making;

§ Enhance public awareness, understanding, and the wise use of the marine environment
through public interpretive, educational, and recreational programs; and

§ Facilitate, to the extent compatible with the primary objective of marine resource
protection, multiple uses of national marine sanctuaries.

Ecosystem Management

Soil conservation is an essential component of ecosystem management.  Soils are

particularly susceptible to erosion from uncontrolled stormwater runoff, and may discharge into

water bodies from point and non-point sources.  Sediments in stormwater runoff have the

capacity to obstruct drainage infrastructure and to reduce the volume capacity of wetlands,

potentially resulting in damaging flood conditions and lowering water quality.  Turbidity

pollution derived from soil erosion also may effect surface water quality in adjacent waterbodies

and harm sensitive invertebrates and vegetative communities (i.e., seagrasses).
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Military Mission

Erosion has the potential to undermine roads and runways, which would threaten the

military mission.  In addition, soil erosion has the potential to increase sediment loading in

stormwater runoff and adjacent waterbodies.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Soil Conservation and Erosion Control

Soil Conservation Act, 16 U.S.C. 590a et seq., provides for soil conservation practices on

federal lands.

Federal Water Pollution Control Act, as amended by the CWA of 1977, 33 U.S.C. 1251,

regulates the dredging and filling of wetlands and establishes procedures for identifying and

regulating nonpoint sources of polluted discharge, including turbidity, into waterways.

EOs 11989 and 12608 close areas to off-road vehicles where soil, wildlife, or other

natural resources may be adversely effected.

EO 13112, 3 February 1999, requires executive agencies to restrict the introduction of

exotic organisms into natural ecosystems.  Vegetative buffers and landscaping to control soil

erosion must comply with this executive order.

OPNAVINST 5090.1B, par 22-4.3(d) discusses natural resources management relating to

soil conservation management.

Florida Statutes, Chapter 582.05, provides for control and prevention of soil erosion and

damage from floodwater and sediments, and for the conservation of soil and water resources.

Additional Sources of Information

Telephone Contacts:

USDA NRCS, Monroe County - (305) 242-1197

FDEP, Environmental Resource Permitting - (305) 289-2310

Internet Addresses:

University of Tennessee, Knoxville, Water Resources, Civil and Environmental
Engineering - http://www.engr.utk.edu/research/water/erosion/index.html

USDA NRCS - http://www.nrcs.usda.gov/

The National Erosion Research Laboratory - http://topsoil.nserl.purdue.edu/nserlweb

5.1.4 Stormwater and Water Quality Control

Stormwater runoff is precipitation that falls onto surfaces, roofs, streets, the ground, and

is not absorbed or retained by that surface, but flows off, collecting volume and energy.
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Stormwater runoff management addresses measures to reduce flow energy and pollutants in

stormwater, and to control discharge from point and non-point sources.  Nonpoint source

pollution is pollution of surface-water and groundwater resources by diffuse sources; point source

pollution is pollution from a single, “point” source.  Point and nonpoint source pollutants are

commonly associated with development.  These pollutants routinely include sediments from land

disturbance; pesticides and nutrients from urban lawns and landscaping; and oil, grease, heavy

metals, and other toxic materials from streets, rooftops, and parking lots.  Stormwater runoff is

the most common transport mechanism for nonpoint source pollution; the majority of pollutant

loading occurs during and immediately after storm events.

Issue

Stormwater discharges have been increasingly identified as a significant source of water

pollution in numerous nationwide studies on water quality.  As development increases at NAF

Key West, the control of stormwater drainage is an increasingly important aspect of water quality

control.  More impermeable surface area, less land available for absorption and filtration,

translates to faster runoff rates and increased pollution loads.  More development means more

land clearing and landscaping activities that require appropriate stormwater management

practices.  It is especially important to have effective stormwater management where developed

areas are proximate to surface water bodies.

Goals, Objectives, Strategies, and/or Projects

Table 5-4 shows the ecosystem management goals, objectives, and strategies (Section 4)

that are relevant to stormwater and water quality issue(s) and management.

Table 5-4
Natural Resources Management Goals, Objectives, and Strategies

Related to Stormwater and Water Quality

Goals Objectives Strategies Comments

1 1.1 1.1.3 Stormwater Management Program.

1 1.1 1.1.5 Pesticide and fertilizer use.

2 2.1 2.1.3 Effects of stormwater on wetland quality.

Long-Term Management

NAF Key West adheres to its SWPPP (see Section 2.5.1) for stormwater management.

According to the SWPPP, drainage at NAF Key West, including Boca Chica, Fleming Key,

Trumbo Point Annex, Truman Annex, and Sigsbee Park, comprise 51 separate drainage basins.
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Twenty-nine of these provide drainage for the 36 different areas in which industrial activity has

been identified at NAF Key West.  These drainage basins discharge through a network of swales,

drainage pipes, concrete and asphalt-lined channels, and open field ditches primarily to the Gulf

of Mexico, the Atlantic Ocean, and several lagoons.  The SWPPP addresses pollutants in the

industrial drainage basins and identifies BMPs to help prevent stormwater pollution.

The NAF Key West SWPPP focuses on three objectives:

§ Identifying sources of pollution potentially effecting the quality of stormwater
discharges from the facility associated with industrial activity;

§ Describing and ensuring implementation of practices to minimize and control
pollutants in stormwater discharges from the facility associated with industrial
activity; and,

§ Ensuring compliance with the terms and conditions of the permit.

The CO is responsible for the implementation of the SWPPP; however, a SWPPT (see

Section 2.5.1) was formed to determine the adequacy of the SWPPP, ensure the implementation

of the BMPs, perform inspections, perform required record keeping, and carry out the annual

update and certification of the SWPPP.  The SWPPP will be revised and updated at least annually

based on the SWPPT member recommendations.  The annual updates must include all incidents

of non-compliance.  The SWPPT is also responsible for obtaining a permit for discharging

stormwater from construction sites greater than five acres on the facility.

Industrial activities at NAF Key West have been reviewed in regard to the MSGP (see

Section 2.5.1).  The sectors that apply to NAF Key West are Sector K (hazardous waste

treatment, storage or disposal facilities), Sector P (bulk oil storage vehicle/equipment

maintenance) and Sector S (air transportation facilities vehicle and equipment maintenance).

These sectors are formally defined in the NPDES General Permit for Industrial Activities dated

September 29, 1995.  The SWPPP consists of a series of steps and activities to identify potential

sources of stormwater pollution or contamination and to implement the BMPs.  Analytical and

visual monitoring for pollutants will occur in areas specified in the SWPPP and will be performed

in accordance with the requirements of the MSGP for Sectors K, P, and S.  The MSGP requires

analytical monitoring for Sector K; however, this is waived at NAF Key West based on

alternative certification provisions that document on-exposure of stormwater.  The MSGP states

that quarterly visual monitoring is required for Sectors K, P and S.  Visual examinations include

observations of color, odor, turbidity, floating solids, foam, oil sheen, settled solids, suspended

solids, and other obvious indicators of stormwater pollution.
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An illicit discharge investigation was conducted at NAF Key West in 1996.  Illicit

discharges are defined as direct physical connections to the storm drainage systems.  All

industrial-related buildings were tested and documented.  Ogden Environmental and Energy

Services performed the investigation and prepared the Final Illicit Discharge Engineering Study,

dated May 30, 1996, which details the findings of this investigation.  Twenty-three locations were

identified to have a total of 30 illicit connections that could potentially discharge pollutants to the

stormwater drainage system.  The SWPPT will incorporate the recommended actions of the illicit

discharge study into the proposed and existing BMPs as they are corrected.  These corrections

will be documented and maintained as part of the SWPPP.

In addition to operating under its SWPPP, NAF Key West will implement other

programs, including regional initiatives, to reduce pollutant loading and stormwater runoff into

wetlands and waterbodies.  Wetland quality and wildlife habitat will benefit from the reduction of

stormwater pollutant loading. NAF Key West will operate under the following management

guidelines for stormwater runoff and water quality control:

1. NAF Key West will prevent pollution loading in stormwater by operating under the
following pollution management plans: Preparedness, Prevention, and Contingency
Plan (40 CFR 264 and 265); Spill Prevention Control and Countermeasure Plan
(SPCC Plan; 40 CFR 112); NPDES Toxic Organic Management Plan (40 CFR 413,
433, and 469); and Occupational Safety and Health Administration (OSHA)
Emergency Action Plan (29 CFR 1910).

2. NAF Key West will update its SWPPP to include stormwater management practices
for non-industrial areas (e.g., urban land uses, forested and shoreline areas) and for
non-industrial activities (e.g., timber stand improvement).

3. NAF Key West will manage stormwater runoff from new development to achieve no
net increase in stormwater discharge volume from the Installation, unless there are no
means to do so that will meet the military mission.

4. NAF Key West will provide stormwater retention by developing and enhancing
stormwater ponds.  Stormwater ponds often function as wetlands and can provide
ideal growing conditions for emergent wetland vegetation, which can be useful in
pollutant removal.  New stormwater ponds will not conflict with BASH.

5. NAF Key West will consider, where feasible, retrofitting stormwater infrastructure to
provide natural infiltration of stormwater (e.g., grass swales, shallow retention ponds
adjacent to intakes), or to increase detention time prior to discharge.

6. NAF Key West will use natural or created buffers around new stormwater ponds to
provide wildlife habitat, reduce impacts associated with runoff, filter sediments and
sediment-bound pollutants, and facilitate infiltration prior to discharge into water
bodies.  Reducing sediment loading will increase the longevity of the retention ponds
and further reduce maintenance costs.
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7. NAF Key West will use permeable alternatives to impervious surfaces, for example,
wood decks instead of concrete patios, and grass swales instead of concrete.

8. NAF Key West will assess alternatives to pesticides, herbicides, and fertilizers with
the intent of protecting water quality. NAF Key West intends to use pesticides with
lower toxicity levels and to apply them at reduced rates.

a. The use of organic matter to provide nutrient material will be considered.
Organic matter consists of the wastes and remains of plants and animals.
Organic matter is the nutrient of choice because it improves soil composition and
structure by making soil more resistant to erosion by stormwater runoff.  Other
benefits from increasing the organic matter content of soil include better soil
aeration and temperature control, increased water holding and nutrient retaining
capacity, and a steady supply of nutrients to plants.

b. Mineral fertilizers are materials, either natural or manufactured, containing
nutrients essential for the normal growth and development of the plants.  Mineral
fertilizers include both fast and slow-release fertilizers, and will be used to
supplement organic matter for the growth and development of landscaping.

c. Where feasible slow-release fertilizers will be the mineral fertilizers of choice,
and will be used in combination with organic matter when it is impractical to use
only organic matter.  Slow-release mineral fertilizers are released at slow rates
throughout the season, thereby reducing the amount of wastes associated with
leaching, and reducing the potential for surface water contamination.  Other
benefits of using slow-release fertilizers are reduced application frequency and
minimization of fertilizer burn.

d. A blended fast and slow-release mineral fertilizer will be used in areas where the
following conditions occur: (1) areas of size where the use of organic material is
impractical; and (2) areas where there is no potential for the discharge of
fertilizer into surface water bodies.

e. Fertilizers or pesticides will not be applied before or during rain events due to the
strong likelihood of runoff.  Fertilizers and pesticides will be applied during
maximum plant uptake periods to minimize leaching.

f. NAF Key West will contact the Applied Biology Department of Southern
Division (843-820-7140) and the FDACS Pesticide Division (850-487-2130) for
information regarding fertilizer and pesticide applications.

Environmental Considerations during Management Practices

Loss of open space and/or wildlife habitat from the construction of stormwater facilities

(e.g., ditches, swales, or retention/detention ponds).
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Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to the management of stormwater/water quality, and will be consulted for additional management

information or provided as additional training and education:

§ Wetlands, Section 5.1.1 – the use of wetlands for stormwater management, and
buffers around wetlands for water quality protection;

§ Invasive species-, Section 5.1.2 – invasive species in stormwater retention ponds;

§ Soil conservation and erosion, Section 5.1.3 – sedimentation as a primary pollutant
load in stormwater runoff, and selection of the appropriate soil types for placement of
drainage control structures;

§ Landscaping and grounds maintenance, Section 5.1.5 – implementing the principles of
xeriscaping to reduce the need for pesticides and fertilizers, and increased use of green
waste;

§ Floodplain management, Section 5.1.6 – runoff storage;

§ NAF Key West will comply with the Florida Keys Aqueduct Authority under Chapter
99-395, Section 4-9, Laws of Florida, to upgrade all civilian sewage treatment
facilities on the Installation to provide for nutrient reduction.;

§ NAF Key West will support the goals of the FKNMS Program which are as follows:
(1) enhance resource protection through comprehensive and coordinated conservation
and ecosystem management that complements existing regulatory authorities; (2)
support, promote, and coordinate scientific research and monitoring activities of
marine resources to improve management decision-making; (3) enhance public
awareness, understanding, and the wise use of the marine environment through public
interpretive, educational, and recreational programs; and (4) facilitate, to the extent
compatible with the primary objective of marine resource protection, multiple uses of
national marine sanctuaries;

§ NAF Key West will coordinate with Monroe County prior to conducting activities that
may affect the county’s Stormwater Master Plan; and

§ Train and educate all contract and department personnel on actions that may directly
or indirectly contribute to soil erosion problems and/or pollutant loading in
stormwater.

Ecosystem Management

Similar to soil conservation, effective management of stormwater and associated

pollutant loading is essential to realizing the ecosystem management concept.  Implementation of

BMPs in developed, semi-developed, and unimproved areas will help protect water quality and

habitat for aquatic life.  BMPs address the reduction of sedimentation, nutrient loading, bacterial
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and parasitic pests, and harmful chemicals in stormwater.  Construction of any new stormwater

ponds in accordance with the stormwater and water quality management concept will increase

wildlife habitat and reduce the potential for additional discharge from new development into

existing water bodies.

Military Mission

Improper stormwater management could lead to excess water on runways and erosion

problems at the edges of airfields.  In addition, pollutant loading into streams could violate

federal permits.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Stormwater

Federal Water Pollution Control Act, as amended by the CWA of 1977, 33 U.S.C. 1251,

describes guidelines for the control of nonpoint source pollution.

Coastal Zone Management Act of 1972 (CZMA), 16 U.S.C. 1451 et seq., establishes

authority (Section 6217) for states to administer coastal nonpoint pollution programs when

approved by the NOAA and EPA.  NAF Key West will coordinate with the State of Florida for

nonpoint source compliance with the Florida Coastal Nonpoint Source Pollution Control

Program.

EO 11990, 24 May 1977, as amended, directs the preservation and enhancement of

wetlands.

Oil Pollution Act of 1990 (OPA 90), 33 U.S.C. 2701, requires planning for, rescue of,

minimization of injury to, and assessment of damages or injury to fish and wildlife resources

from the discharge of oil.

Comprehensive, Environmental Response, Compensation and Liability Act, 42 U.S.C.

9601, et seq., authorizes Natural Resource Trustees to recover damages for injury to, destruction

of, or loss of natural resources resulting from the release of a hazardous substance.

OPNAVINST 5090.1B, par 22-4.3(b), discusses natural resources management relating

to nonpoint source pollution.

OPNAVINST 5090.1B, par 27, establishes requirements, guidelines, and standards for

the assessment of damages arising from the release of oil or hazardous substances.

Florida Statutes, Chapter 373.403, regulates the management and storage of surface water

and is implemented by the SFWMD through the environmental resources permitting process.

Florida Statutes, Chapter 376, Pollutant Discharge Prevention and Removal, prohibits the

discharge of pollutants into coastal waters, estuaries, tidal flats, or beaches.
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Florida Statutes, Chapter 380.012, The Florida Environmental Land and Water

Management Act of 1972, is intended to: (1) ensure a water management system that reverses the

deterioration of water quality and that provides optimum utilization of limited water resources;

(2) facilitate orderly, well planned development; and 3) protect public health, welfare, safety, and

quality of life for Florida residents

Florida Statutes, Chapter 403, Florida Air and Water Pollution Control Acts, conserves,

protects, maintains, and improves the quality of the public water supply.  Waste must not be

discharged into any waters without prior approval from the State.

Florida Statutes, Chapter 582.05, provides control and prevention of soil erosion,

prevention of damage from floodwater and sediments, and conservation of soil and water

resources.

Florida Coastal Management Program requires federal action in the coastal zone to be

consistent with 23 Florida Statutes, which are administered by 11 state agencies and four of the

five state water management districts.  The coastal zone includes the area encompassed by the

State’s 67 counties and its territorial seas.  Therefore, federal actions which occur throughout the

state are reviewed by the State for consistency with the FCMP.  Consistency with the statutes

constitutes consistency with the FCMP (DCA 1999).

Additional Sources of Information

Telephone Contacts:

EPA, Region 4, Michael Mitchell - Regulatory contact for stormwater permitting.

FDEP, Stormwater Treatment, Monroe County, Florida, Gus Rios - (305) 289-2310

FDEP Tallahassee, Christi DeLong - (850) 921-9472 (for Florida Development Manual)

SFWMD Florida Keys Service Center - (305) 664-3888

Internet Addresses:

Nonpoint Source Pollution of Surface Waters - http://esa.sdsc.edu/carpenter.htm

Water Runoff Control Programs - http://webcentral.bts.gov/ntl/DOCS/RUNOFF.html

Controlling Nonpoint Source Pollution - http://waterknowledge.colostate.edu/roads.htm

SFWMD - www.sfwmd.gov

FDEP, Division of Water Facilities - www.2dep.state.fl.us/water/

USGS Water Resource Home Page - http://h2o.usgs.gov/

EPA Office of Water - www.epa.gov/owow/
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5.1.5 Landscaping and Grounds Maintenance

In this document, the landscaping and grounds discussion primarily addresses

landscaping design and construction practices that are intended to benefit the environment and to

generate long-term cost savings.  Such practices emphasize the use of native species to reduce

irrigation and fertilization requirements, to stabilize soil, and to improve wildlife habitat.

Issue

Landscaping and grounds maintenance efforts are needed for aesthetic reasons as well as

to prevent erosion and protect soils by maintaining good, stable ground covers.  NAF Key West

needs to continue to minimize landscaping and grounds maintenance costs while ensuring the

quality of aesthetic and environmental resources.

Goals, Objectives, and Strategies

Table 5-5 presents the natural resources management goals, objectives, and strategies

(see Section 4) that are most directly relevant to landscaping and grounds maintenance issues.

Table 5-5
Natural Resources Management Goals, Objectives, and Strategies

Related to Landscaping and Grounds Maintenance

Goals Objectives Strategies Comments

1 1.12.1 1.1.5 Reduction of pesticides and fertilizers.

1 1.2 1.2.1 General landscape management.

1 1.2 1.2.2 Xeriscaping.

2 2.1 2.1.2 Exotic and invasive species control.

Long-Term Management

Landscaping

NAF Key West will incorporate the principles of xeriscaping into all grounds

maintenance and landscaping activities.  Xeriscaping will be utilized in all new construction

activities and will be phased into existing landscape areas.  Xeriscaping offers a viable alternative

to the typically high-volume water requirements of other landscaping approaches by conserving

water through creative landscaping.  Xeriscaping uses native plants and drought tolerant/non-

invasive exotics, which are typically better adapted to local climatic conditions and variations;

more resistant to drought, disease, and pests; and require less water than non-native species.

Potential benefits of xeriscaping include reduced water use (typically 30 to 80 percent), decreased

stormwater and irrigation runoff, fewer pesticide and fertilizer applications, less yard waste,
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increased habitat for native plants and animals, and lower labor and maintenance effort and thus

costs.

Xeriscaping incorporates seven principles (Xeriscape Colorado Inc. 1999):

§ Planning and design for water conservation and aesthetics;

§ Creating practical turf areas using manageable sizes, shapes, and appropriate grass
species;

§ Selecting plants with low water requirements and grouping plants with similar water
needs, then experimenting to determine how much and how often to water the plants;

§ Using soil amenities, such as compost or manure, appropriate to site and plant needs;

§ Using mulches such as wood chips to reduce evaporation and keep the soil cool;

§ Irrigating efficiently with properly designed systems (including hose-end equipment)
and by applying the right amount of water at the right time; and

§ Maintaining the landscape properly by mowing, weeding, pruning, and fertilizing
properly.

To integrate the principles of xeriscaping into existing landscaped areas, NAF Key West

will evaluate regional initiatives and current landscaping practices and sites and to predict the

effectiveness of xeriscaping toward improving existing conditions.  NAF Key West will evaluate

whether the implementation of xeriscaping principles will: (1) provide sufficient benefits to

justify any additional cost; (2) achieve the desired results; or (3) continue to achieve desired

results.  Pesticide and fertilizer applications during xeriscaping will be consistent with the long-

term management concepts pertaining to pesticides and fertilizers (Section 5.1.4).  Native trees

and shrubs and drought tolerant/non-invasive exotics for south Florida landscaping are provided

in Table 5-6. Where xeriscaping is introduced into existing, landscaped areas, NAF Key West

will monitor the success of integrating the xeriscaping principles into these areas and adjust

management practices, as necessary.

Table 5-6

Native and Drought Tolerant Exotic Trees and Shrubs for Xeriscape Planting in the Florida Keys

Scientific Name Common Name

Trees

Acacia farnesiana Sweet acacia

Callistemon rigidus Bottle brush

Caesalpinea granadillo Bridalveil tree
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Table 5-6

Native and Drought Tolerant Exotic Trees and Shrubs for Xeriscape Planting in the Florida Keys

Scientific Name Common Name

Jacaraanda mimosaefolia Jacaranda

Thrinax morrisii Key thatch palm

Cordia sebestena Geiger tree

Plumeria rubraa Frangipangi

Bursera simaruba Gumbo limbo

Delonix regia Royal poinciana

Conocarpus erectus Buttonwood

Enallagma latifolia Black calabash

Averrhoa carambola Carambola

Cinnamomum camphora Camphor tree

Piscidia piscipula Jamaican dogwood

Ficus aurea Strangler fig

Eugenia spp. Stoppers

Tabebuia caraiba Silver trumpet-tree

Tamarindus indica Tamarind

Coccoloba diversifolia Pigeon plum

Shrubs

Platycladus orientalis Arborvitae

Bauhinia punctata Red bauhinia

Buddleia Butterfly bush

Zamia furfuracea Cardboard cycad/palm

Conocarpus erectus var. sericeus Silver buttonwood

Cassia alataa Candle bush

Ilex vormitoria Yaupon holly

 Hibiscus roas-sinensis Hibiscus

Ixora coccinea Ixora

Nerrium oleander Oleander

Sabal minor Dwarf palm

Euphorbia pulcherrima Poinsetta

Myrsine guianensis Rapanea

Baccharis halaamifolia Salt bush

Nerium oleander Oleander (var.)

Pandanus veitchii Veitch screwpine

Malvaviscus arboreus Turk's-Cap

Cortaderia selloana Pampas grass

Philodendron selloum Philodendron
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Table 5-6

Native and Drought Tolerant Exotic Trees and Shrubs for Xeriscape Planting in the Florida Keys

Scientific Name Common Name

Coccoloba uvifera Seagrape

Myrica cerifera Wax myrtle

Vines

Allamanda cathartica Allamanda

Argyreia nervosa Wooly morning glory

Bougainvilea spp. Bougainvilea

Lonicera sempervirens Coral honeysuckle

Antigonon leptopus Coral vine

Ficus pumila Creeping fig

Jasminum multiflorum Jasmin downy

Campsis radicans Trumpet vine

Passiflora incarnata Passion flower

Clematis dioscoreifolia Japanese clematis

Pyrostegia ignea Flame vine

Source: SFWMD undated.
Note: Native trees are adapted to local climate conditions; however, species require specific site conditions that

must be considered during landscaping.

Landscaping and Urban Wildlife Habitat

To maximize benefits for wildlife in urban areas, NAF Key West will use the following

guidelines during landscaping, as long as these benefits will not interfere with the military

mission, including BASH requirements.

§ Properties will be framed with a backdrop of native trees, which will simulate a forest
canopy and provide nesting sites, protective cover, and food for small mammals and
birds.  Deciduous trees will be planted on the west side of buildings for summer
shade.

§ Understories will be created by planting smaller flowering or orchard trees in clusters
near tall trees.  The plants will be staggered at irregularly spaced intervals, avoiding,
as much as possible, planting in lines or rows.  When planting shrubbery borders,
several varieties will be mixed to achieve varying shapes, heights, and densities.
Shrubs that fruit at different times of the year will also be planted for a continuous
food supply.

§ Smaller trees will be surrounded with masses of shrubs, brambles, or ground covers.
These will provide protective areas for ground-feeding birds and mammals.

§ Shrubs and ground covers will be planted around building foundations.
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§ Lawns can be framed with above vegetation.

§ Lawn areas will be surrounded with trees and shrubs.  Small shrubs and ground covers
will be planted around solitary trees.  Irregular borders will be used to create more
wildlife edge.

§ Trees and shrubs will be mulched with leaf litter, lawn clippings, tree trimmings, or
wood chips.  Mulches are a rich food source for ground foragers like towhees and
thrushes; provide cover for small mammals, reptiles, and amphibians; also enrich the
soil.

§ Exotic plant species will be replaced with native species.

§ Portions of lawns will be converted to “meadows,” which will be mowed only twice
in the summer to control tree and shrub invasion.  Wildflowers, butterflies, and bees
can flourish in small meadows.  Wildflower plantings provide many benefits,
including reduced mowing efforts and expenses, increased wildlife potential, and
improved aesthetics.

§ A variety of shrub heights will be selected, but a minimum height of 3.5 to 8 feet will
be maintained.  The best hedges for bird cover and nesting are evergreens that have
dense or thorny branches.  Blackberries are also ideal.  Large tree species that sprout
and grow in the hedges will be removed.

§ Birds prefer unclipped, informal hedges, so old growth will be selectively cut to
assure that the plants do not overcrowd one another.  Pruning will be avoided during
the nesting season.  Early flowering shrubs that bloom from buds formed during the
previous summer will be selectively pruned or cut back only every few years.

§ Orchard and flowering trees will be located to receive full sun.  The use of toxic
sprays will be avoided.  Instead, fruit varieties that thrive without pesticides will be
planted.

§ Seedlings beneath large trees will be controlled, but a few young replacements will be
left.  One or two selected vines will be allowed to climb each tree.  Standing dead
trees and limbs that do not pose a safety hazard will be conserved.

§ The planting of evergreens such as juniper (Juniperus virginica and J. siliciola), wax
myrtle (Myrica cerifera), pines (Pinus elliottii and P. taeda), and hollies (Ilex spp)
will be considered to provide sound barriers from roads and other land uses.  In the
planting of all tree and shrub species consideration will be given to the ability of the
species to provide food for wildlife and habitat for targeted bird species (e.g.,
loggerhead shrike, painted bunting).

Grounds Maintenance

Grounds maintenance will be accomplished by contract.  Guidelines incorporated into the

contract will include:
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§ Avoiding excessive mowing.  Grass mowing should be scheduled on the basis of
height, rather than by arbitrarily specified time intervals if practicable.

§ To prevent erosion, maintaining good ground cover and healthy over and under stories
through proper fertilization and irrigation (Section 5.1.4).  If erosion occurs, the
problem will be fixed as soon as possible.

§ Maintaining healthy plantings to prevent insect infestations and disease.

§ Minimizing hand trimming and pruning.

§ The endangered silver rice rat lives in the salt marsh/mangrove ecotone which
requires little active management, however reduction of areas mowed adjacent to salt
marsh habitat would increase available nesting areas.

§ Implementing grounds maintenance activities in the vicinity of airfields to reduce
BASH-related incidents (see below).

Landscaping and Grounds Maintenance to Reduce BASH

Around airfields, one of the primary purposes for landscaping decisions and grounds

maintenance activities is to reduce BASH.  Therefore, landscaping and maintenance around

airfields will be implemented to discourage vertebrate wildlife.  Some recommendations follow:

§ Grass Height Management. Mowing operations shall maintain a uniform grass
height between 7 and 14 inches, where appropriate.  Grass must be cut before it goes
to seed to discourage seed-eating birds from utilizing the airfield.  Long grass
discourages flocking species from entering the airfield because reduced visibility
disrupts inter-flock communication and flock integrity and also prevents predator
detection.  Grass normally should not exceed 14 inches, as high grass will attract some
bird species and rodents, which in turn attract raptors.  In areas where helicopters
operate, the grass must be maintained such that it does not interfere with operations.

§ Drainage Ditch Inspection and Clearing. Ditches shall be inspected regularly and
kept clear of obstructions. Remove obstructions (foreign or vegetation) to water flow
in ditches, gutters, catch basins, storm drain curb inlets and gratings.  Open drainage
channels are to be free of vegetation.  Vegetated channels are to be maintained at a
height of ten to twelve inches.  Ditch sides should be maintained as steeply as possible
to discourage wading birds and emergent vegetation.

§ Removal of Remains from Airfield. Dead birds and animals will be removed from
the field to avoid attracting vultures or carrion feeders.  The remains shall be delivered
to the Natural Resources Office or disposed of in a sanitary manner.

§ Removal of Dead Vegetation. Dead vegetation such as brush piles and grass
clippings shall be removed as soon as possible to avoid providing cover for small
animals.



14:822.SZ03.05_T1348/Final NAFKW INRMP.doc 5-32

§ Proper Erosion Control Vegetation. Use vegetation that is appropriate to the base
and supports BASH reduction philosophy.  Do not use plants that produce seeds at
heights below 12 inches.

§ Maintaining Clear Zones. Clear zones are to meet operational standards at all times.
Encroachment of trees from edges into the clear zone, “edge creep,” shall be
eliminated according to the “removal of vegetation” guidelines below.

§ Removal of Vegetation. Surveys shall be conducted to determine sites for potential
hazards.  Trees and shrubs, clumps of brush, and tall weeds shall be removed either by
cutting or herbicide.  A grinder will be used to eliminate stumps, unless the stumps are
next to a structure, in which case herbicides will be applied. Some shrub/brush areas
may be most efficiently eliminated by hand cutting.

§ Eliminating Standing Water. Altering wetlands requires permits and mitigation.
Standing water must be eliminated to reduce/eliminate its attractiveness to a variety of
animals.  Wetland areas provide a source of fresh water for all species of wildlife and
a feeding area for water birds, such as ducks, egrets and herons.  The recommended
action is to remove all trees and stumps (see methods above) in and around a wetland,
then replant with grass.  Next, install culvert pipes in place of the open drainage and
fill over, or partially fill the open drainage to make it deeper and narrower, thereby
making it less attractive to water birds arid waders.

Environmental Considerations During Management Practices

Temporary disturbances to habitats during upgrading to xeriscape landscaping.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to the management of landscaping and will be consulted for additional management information

or provided as additional training and education:

§ Invasive species, Section 5.1.2 – invasive species and pesticide use;

§ Wetlands, Section 5.1.1 – use of xeriscaping in wetland buffer areas;

§ Stormwater, Section 5.1.4 – xeriscaping buffers around stormwater ponds;

§ NAF Key West grounds maintenance crew will be trained in the principles of
xeriscaping and urban wildlife habitat;

§ Using volunteer groups, such as local Scout troops, and interested installation
personnel to offer hands-on training or individual participation to better demonstrate
the concept, application, and importance of xeriscaping and urban wildlife habitat; and

§ The xeriscape management concept will be integrated into the NAF Key West
grounds maintenance and pest management programs.
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Ecosystem Management

Xeriscaping and landscaping for urban wildlife habitat are consistent with an ecosystem

management approach because they reduce the need for irrigation, pesticides, and fertilizers by

relying on the functions and characteristics of native plant species; enhance the presence of native

plant and wildlife species; and reduce pollutant loading to stormwater runoff and surrounding

surface waters and aquatic communities.  The use of native species also is recommended for the

reduction and control of invasive species.  The lower costs of irrigation, pesticide and fertilizer

applications, and grounds maintenance associated with xeriscaping frees limited funds for use

elsewhere.  NAF Key West supports the regional initiative to maintain highway aesthetics and

will coordinate with the Florida Keys Scenic Highway Corridor Advocacy Group regarding

managing NAF Key West property along the highway corridor.

Military Mission

Inappropriate landscaping and maintenance practices (e.g., excessive use or improper

application of pesticides) could potentially effect federally and state-designated endangered or

threatened species, wetlands, and/or water quality, resulting in consequent regulatory actions by

agencies such as the USFWS, FFWCC, FDEP, or USACE that could threaten the military

mission of NAF Key West.  In addition, appropriate landscaping and maintenance practices are

necessary for safety and quality of life.  Additionally, reduced costs free limited funds for use on

other mission-related activities.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Grounds Maintenance and Landscaping

The President’s April 16, 1994, Memorandum on Environmentally Beneficial

Landscaping, requires implementing landscaping practices that are intended to benefit the

environment and generate long-term cost savings.

EO 13112, 3 February 1999, requires executive agencies to restrict the introduction of

exotic organisms into natural ecosystems.

FIFRA, 7 U.S.C. 136, governs the use and application of pesticides in natural resources

management programs.

Federal Water Pollution Control Act as amended by the CWA of 1977, 33 U.S.C. 1251,

prohibits the discharge of dredged or filled materials into waters of the United States, including

wetlands, without first obtaining a permit from USACE (Section 404 of the CWA).

OPNAVINST 5090.1B, par 22-4.3(h), discusses natural resources management relating

to environmentally and economically beneficial landscaping.
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Additional Sources of Information

Telephone Contacts:

SJRWMD (SFWMD), Xeriscaping  - (800)-725-5922

Dade County Extension Office -  (305) 248-3311

Internet Addresses:

Where to find native nurseries - www.fnps.org/wheretofind.html

Creating Vegetative Designs -
http://www2.nrcs.usda.gov/Netdynamics/VegSpec/pages/HomeVegspec.htm

Xeriscaping -  http://www.xeriscape.org

Association of Native Nurseries -  http://www.afnn.org/

Low energy landscapes in Florida -
http://edis.ifas.ufl.edu/scripts/htmlgen.exe?DOCUMENT_MG013

FNAI - http://www.fnai.org

Florida Native Plant Society - http://www.fnps.org

TNC - http://www.tnc.org/infield/State/Florida/

SFWMD - http://www.sfwmd.gov

SJRWMD - http://sjr.state.fl.us

WaterWiser (A program of the American Water Works Association, operated in
cooperation with the EPA and the U.S. Bureau of Reclamation) -
http://www.waterwiser.org

5.1.6 Floodplain Management

Floodplain management is the operation of an overall program of corrective and

preventive measures for reducing flood damage.  Floodplain management aims to achieve a

reduction in the loss of life, disruption, and damage caused by floods; and the preservation and

restoration of the natural resources and functions of flood plains.

Issues

Over the years, substantial development (i.e., grading, filling, dredging, extraction,

storage, soil mixing, and the construction or improvement of structures) has occurred within the

100-year floodplain on NAF Key West.

Goals, Objectives, Strategies, and/or Projects

Table 5-7 shows the ecosystem management goals, objectives, and strategies (Section 4)

relevant to floodplain management issue(s) and management.
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Table 5-7
Natural Resources Management Goals, Objectives, and Strategies Related to Floodplains

Goals Objectives Strategies Comments

1 1.1 1.1.3 Stormwater management.

2 2.1 2.1.2 Habitat development and protection.

Long-Term Management

NAF Key West will manage floodplain areas in accordance with EO 11988.  To

accomplish this, NAF Key West will avoid all construction or management practices that will

adversely effect the attenuation capacity of the 100-year floodplain, with the exception of

situations in which: 1) there is no practical alternative, or 2) the proposed action has been

designed to minimize harm to or within the floodplain.  To enforce this, preferred sites for

development will be located outside the 100-year floodplain.  If there is no suitable location

outside the 100-year floodplain that will satisfy the need of the NAF Key West military mission,

preferred sites for development will be located in previously disturbed areas of the 100-year

floodplain.  For all development within the 100-year floodplain, NAF Key West will evaluate

alternatives and techniques for controlling and reducing the potential for flood damages. NAF

Key West will evaluate the use of the city’s and/or county’s floodplain regulations as guidance

for development in the floodplain.  Consistent with the Navy’s policy of no net loss of wetlands,

NAF Key West will avoid any construction in wetlands (Section 5.1.1) within the 100-year

floodplain.  NAF Key West will evaluate the feasibility of setting aside coastal mangrove fringe

for storm surge protection.  Wetlands play an important role in flood control by providing

storage, slowing flood water, reducing flood peaks, and increasing the duration of flow.

Environmental Considerations during Management Practices

None.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to floodplain management and will be consulted for additional management information or

provided as additional training and education:

§ Wetlands, Section 5.1.1 – wetlands for flood attenuation.

§ Stormwater, Section 5.1.4 – stormwater runoff and flooding.

§ Land impact guidelines, Section 5.4 – development on floodplains.
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Ecosystem Management

Proper floodplain management is an essential ecosystem management concept.

Floodplains perform important natural functions, including temporary storage of floodwaters,

moderation of peak flows, maintenance of water quality, groundwater recharge, and erosion

prevention.  Floodplains provide habitat for wildlife, recreational opportunities, and aesthetic

benefits.  In addition, areas of archeological significance are often found in floodplains.

Military Mission

Inappropriate floodplain management practices have the potential to decrease the flood

attenuation capacity of the floodplain and increase the amount and rate at which flooding occurs.

Flooding has the potential to adversely effect necessary infrastructure components of the military

mission.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Floodplains

EO 11988, Floodplain Management, May 24, 1977, requires federal service agencies to

avoid construction or management practices that will adversely effect floodplains, unless it is

found that: 1) there is no practical alternative, and 2) the proposed action has been designed to

minimize harm to or within the floodplain.

OPNAVINST 5090.1B, par 22-4.3(g), discusses natural resources management relating

to floodplain management

Additional Sources of Information

Telephone Contacts:

Monroe County Building Department, Stock Island - (305) 292-4490

Internet Addresses

FEMA’s Floodplain Management Summary - http://www.fema.gov/mit/fldmit.htm

Floodplain Management - http://www.fws.gov/directives/613fw1.html

Strategies for floodplain management - http://floodplain.org/c-overvi.htm

SFWMD - http://www.sfwmd.gov

On-line floodplain maps - http://www.esri.com/hazards/makemap.html

5.2 Fish and Wildlife
Fish and wildlife management actions are designed to conserve, enhance, and regulate

habitat for game and non-game indigenous wildlife species.  This section addresses the following:
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1) wildlife habitat management, 2) threatened and endangered species and natural communities,

3) wildlife damage and disease control, and 4) nuisance wildlife and BASH.

General Information

NAF Key West manages approximately 6,323 acres of land, about half of which is

undeveloped land that provides habitat for numerous wildlife species, including threatened and

endangered species.  Between December 1992 and November 1993, the FNAI completed rare

plant, rare vertebrate, and natural community inventories at NAF Key West (FNAI 1994).  These

inventories concluded that NAF Key West is within or approached by the ranges of at least 82

rare, threatened, endangered, or declining plant species and 86 rare, threatened, endangered, or

declining vertebrate species.  Twenty-five vertebrate and 20 rare, threatened, or endangered plant

species were found to occur within NAF Key West; of these, 13 vertebrate and one plant species

are afforded protective status (see Section 3.4.3).  In addition, 14 exceptional natural areas

representing five natural communities were identified at NAF Key West during these surveys (see

Section 3.4.1).

One main objective of the fish and wildlife management program at NAF Key West is to

protect, conserve, and manage fish and wildlife, and threatened and endangered species, as vital

elements of the unique ecosystems of the Lower Florida Keys.  Currently habitat management is

the primary component of fish and wildlife management programs at NAF Key West (animal

damage and disease control are also part of the management scheme).  To most effectively

manage fish and wildlife resources for NAF Key West, conservation priorities will be developed

that address the diversity of types, qualities, and quantities of habitat, as well as individual

species, that occur on the properties.  Fish and wildlife have benefited from native landscaping,

preservation of natural communities and wetlands protection.  A second objective of the fish and

wildlife management program is to prevent nuisance wildlife populations from interfering with

the military mission or other natural resources programs.

Current demands on wildlife resources and long-term needs for wildlife surveys and

programs at NAF Key West include:

§ Species protection and habitat development program;

§ Surveys and protection program for threatened and endangered species and natural
communities;

§ Survey and protection program for neotropical migratory birds;

§ Program to address wildlife damage and diseases;
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§ Nuisance wildlife monitoring and control program;

§ BASH Plan revision and implementation; and

§ Access to onshore fishing area.

Hunting presently is not authorized at NAF Key West primarily due to safety

considerations, incompatibility with the military mission, and lack of appropriate game species.

Areas at NAF Key West that have a potential for hunting are incompatible with other outdoor

recreation uses such as hiking and biking.  Additionally, hunting is not allowed due to the

potential for poaching and other game law violations, and it is illegal to discharge firearms or

hunting bows in the Florida Keys.

Since there are no freshwater bodies in the area of the Installation to support fisheries –

there are only brackish and saltwater habitats – the NAF Key West Natural Resource

Management Plan only addresses terrestrial areas and adjacent coastal zones.  Therefore, fisheries

are not addressed in this INRMP.  However, the Installation will implement programs to reduce

pollutant loading and industrial stormwater runoff into coastal mangrove communities.  The

marine water quality and fisheries will benefit from the reduction of stormwater and pollutant

loading.

5.2.1 Wildlife

Wildlife management on NAF Key West will involve wildlife habitat and natural

communities management and threatened and endangered species management.

Wildlife Habitat and Natural Communities Management

Wildlife habitat management consists of manipulating habitat characteristics to change

existing wildlife populations.  Habitat enhancement may be accomplished by landscape

alterations, such as planting native trees and shrubs in urban areas.

Issue

Many natural communities exist within NAF Key West that must be protected for a

healthy wildlife population.  More developed areas of NAF Key West offer only small,

fragmented natural areas for wildlife use.  In these areas, human intervention (e.g., human-made

habitats) and protection of the remaining natural communities is necessary for the continuation of

a healthy wildlife population.
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Goals, Objectives, Strategies, and/or Projects

Table 5-8 shows the natural resources management goals, objectives, and strategies

(Section 4) related to habitat management and natural communities issue(s) and long-term

management.

Table 5-8
Natural Resources Management Goals, Objectives, and Strategies

Related to Habitat Management and Natural Communities

Goals Objectives Strategies Comments

2 2.1 2.1.1 Natural community protection monitoring.

2 2.1 2.1.2  Improvement of habitat quality.

2 2.2 2.2.1
2.2.2
2.2.3
2.2.4
2.2.5
2.2.6
2.2.7

Habitat for the Lower Florida Keys Marsh Rabbit ,
Silver Rice Rat, Least and Roseate Tern Nesting Sites,
Endangered Sea Turtle Nesting Sites, Florida Manatee,
American Crocodile, Key Largo wood rat, Key Largo
cottonmouse, Schauf swallowtail butterfly, Stock
Island tree snail, Eastern indigo snake, and raptor
foraging and nesting sites.

Long-Term Management

NAF Key West will sustain existing natural communities (see more below) for wildlife

and enhance other ecosystems for urban and non-urban species using a combination of the

following management actions.  The following actions will be implemented at the discretion of

the NRM.

§ Conserve hardwood hammock communities to provide suitable large snags and trees
for dens and cavities.

§ Provide nest boxes/platforms for birds and bats.

§ Leave brush material along upland woodland edges following necessary clearing, for
instance, in support of the military mission.

§ Plant trees and shrubs or seed open areas for soil stabilization and to provide wildlife
habitat.

§ Avoid habitat fragmentation. Although fragmentation increases edge, arbitrarily
locating human-made linear and nonlinear features within wildlife areas often
undermines ecological processes by separating wildlife populations and rendering
fragmented parcels too small or otherwise unable to sustain wildlife.

§ Create or enhance corridors between natural areas to facilitate wildlife movement. The
necessary characteristics of connections will vary depending on the species; for
instance, amphibians need water or moist areas to move between ponds and wet areas,
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and most vertebrates require protective cover such as trees, shrubs, dense ground
cover, downed trees, and existing burrows.

§ Maintain vegetative buffers around ponds, wetland areas and along shorelines.

§ Leave snags and downed logs for nesting, roosting, foraging, cover, perching, and/or
territorial displays.

§ Maintain hardwood areas for foraging activities.

§ Coordinate maintenance (e.g., mowing, pruning, trimming) with seasonal wildlife
needs, where it does not conflict with BASH requirements or other military mission
activities.

§ Avoid impacts to wetlands.

§ NAF Key West will coordinate with federal, state, and county agencies regarding the
protection and enhancement of wildlife habitat and natural communities.

Natural Communities

Natural communities and other wildlife habitats will be managed to sustain and enhance

fish and wildlife resources at NAF Key West consistent with the military mission.  Management

techniques for natural communities are discussed below.

§ Beach dunes should be renourished and/or stabilized and enhanced to provide
endangered sea turtle nesting habitat.

§ Tidal swamp should be buffered against industrial stormwater runoff to protect
important fish nurseries and bird rookeries.

§ Coastal berm should be buffered against stormwater runoff and enhanced by exotic
species removal to provide transitional zone habitats important to the silver rice rat
and the Lower Keys marsh rabbit.

§ Coastal rock barren should be buffered against stormwater runoff and enhanced by
exotic species removal to provide transitional zone habitats important to the silver rice
rat and the Lower Keys marsh rabbit.  In addition this community type should be
fenced to protect the areas from illegal debris and dumping.

§ Rockland hammock should be buffered or fenced to protect this community from
illegal debris and dumping and harvesting of plant species.  In addition exotic species
should be removed from these area.

Threatened and Endangered Species

Based on scientific and commercial data, a species is listed as endangered or threatened if

it has experienced current or threatened habitat loss, disease, over-exploitation, or other factors
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effecting its existence.  The ESA was federally mandated in 1973 to provide means to conserve

endangered and threatened species and the habitats on which these species depend.  The ESA also

prohibits federal agencies from authorizing, funding, or carrying out any actions that destroy or

adversely modify “critical habitat.” Critical habitat for a threatened or endangered species is

defined as: 1) the specific areas within the geographical area occupied by the species at the time it

is listed as threatened or endangered on which are found physical or biological features essential

to the conservation of the species, and which may require special management considerations or

protection; and 2) specific areas outside the geographical areas occupied by the species at the

time it is listed, upon a determination by the Secretary of Interior that such areas are essential for

the conservation of the species.  Additionally, the Florida Endangered and Threatened Species

Act provides additional protection to species that may or may not be recognized for protection

under the ESA.

As discussed in Section 3.4.3, 20 rare, threatened or endangered plants, and 25 rare,

threatened, or endangered vertebrates are known to occur at NAF Key West (see Tables 3-4 and

3-5; FNAI 1994).  In addition, 14 exceptional natural areas representing five community types

occur within NAF Key West (beach dune, tidal swamp, coastal berm, coastal rock barren, and

Rockland hammock).  These natural communities provide habitat for many wildlife species,

including threatened and endangered species.  Table 3-3 lists location and approximate acreage of

natural communities.

Issue

Listed species of plants and animals that occur at NAF Key West require special

protection efforts.  Many factors may contribute to a species’ listing as threatened or endangered,

but the principal factors are habitat destruction and fragmentation associated with development.

Natural communities at NAF Key West provide habitat for many protected species and require

special protection and management.  The only area on NAF Key West that has federally

designated “critical habitat” for threatened or endangered species is located on Key Largo (i.e.,

American crocodile).The habitat of the American crocodile is primarily mangrove swamps

protected from wave action.

Goals, Objectives, Strategies, and/or Projects

Table 5-9 shows the natural resources management goals, objectives, and strategies (see

Section 4) relevant to threatened and endangered species issue(s) and long-term management.



14:822.SZ03.05_T1348/Final NAFKW INRMP.doc 5-42

Table 5-9
Natural Resources Management Goals, Objectives, and Strategies

Related to Threatened and Endangered Species

Goals Objectives Strategies Comments

2 2.3 2.3.1 Threatened and endangered species surveys.

2 2.3 2.3.2 Threatened and endangered species protection.

Long-Term Management

NAF Key West will actively manage its areas and natural communities to provide habitat

for rare, threatened, and endangered species that are known to occur at NAF Key West.  In

addition, NAF Key West will integrate regional issues related to threatened or endangered species

and will manage for additional federally or state listed threatened or endangered species, as

conditions warrant.  Table 5-10 lists management recommendations for threatened and

endangered species known to occur at NAF Key West.  Changes in management practices may

result from: 1) the listing of a new species for protective status or the removal of a species; or 2) a

change in species found to occur within NAF Key West.  NAF Key West will continue to conduct

species surveys to identify changes in populations and habitat within the Installation.  Information

about species provided by the surveys will be used to modify management practices when

necessary.  Modifications to management practices will be undertaken by the NRM in

consultation with Southern Division foresters and fish and wildlife biologists, as well as with

representatives of appropriate federal, state, and county agencies.

For threatened or endangered species not actually found on NAF Key West, but

potentially occurring in the vicinity, or for species determined desirable by the NRM, NAF Key

West will implement appropriate measures, consistent with the military mission, to ensure that

activities within the Installation are not detrimental to the species or habitats on which they

depend.

Table 5-10

Management Recommendations For Threatened And Endangered Species
and Species of Special Concern at NAF Key West

Scientific Name
Common Name

Management Recommendations

Vertebrates
Haliaeetus leucocphalus
Bald Eagle

Maintain the active nesting platform and active buffer on Boca Chica Key.
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Table 5-10

Management Recommendations For Threatened And Endangered Species
and Species of Special Concern at NAF Key West

Scientific Name
Common Name

Management Recommendations

Sterna dougallii
Roseate Tern

Maintain suitable nesting grounds.

Drymarchon Corais Couperi
Eastern Indigo Snake

Maintain hardwood hammock and mangrove habitats.

Oryzomys palustris
Population 3
Silver Rice Rat

Maintain transitional zone communities.

Sylvilagus palustris hefneri
Lower Keys Marsh Rabbit

Maintain transitional zone communities.

Neotoma floridana smalli
Key Largo wood rat

Maintain hardwood hammock habitat.

Peromyscus gossypinus
allipaticola
Key Largo cottonmouse

Maintain hardwood hammock habitat.

Trichechus Manatus
Manatee

Maintain seagrass beds and marine water quality.

Invertebrates
Heraclides aristodemus
ponceanus
Schaus swallowtail butterfly

Maintain hardwood hammock habitat.

Orthalicus reses
Stock Island tree snail

Maintain hardwood hammock habitat.

Plants
Swietenia Mahagoni
West Indies Mahogany

Promote planting in urban landscapes and hardwood hammocks.

Source: FNAI 1994.

Special Management Initiatives

Lower Keys Marsh Rabbit

The Lower Keys marsh rabbit is endemic to the Lower Florida Keys.  This species was

listed as federally endangered on 21 June 1990.  The 1994 recovery plan for the Lower Keys

marsh rabbit was revised in May 1999.  The narrow geographic range of this species causes it to

be more susceptible to extinction.  The Lower Keys marsh rabbit is habitat specific, depending

upon a transition zone of grasses and sedges for feeding, shelter and nesting.  Habitat destruction

and fragmentation associated with residential and commercial construction activities over the past

20 years is responsible for the Lower Keys marsh rabbit’s endangered status.

At NAF Key West the Lower Keys marsh rabbit is primarily located in the coastal rock

barren community on Boca Chica Key, Geiger Key and Rockland Key.  The 1994 Lower Keys
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Marsh Rabbit Management Plan (see Appendix F) for NAF Key West provides guidelines for

conservation management of this species.  The proper management of the communities in which

the Lower Keys marsh rabbit lives is critical to the species long-term viability at any site.  The

management of invasive species is a fundamental component of ecosystem management.  The

eradication of invasive plants and their replacement with native species at NAF Key West is

essential for the protection and enhancement of the endangered marsh rabbits.  The NRM will

conduct periodic ground-truthing to confirm the presence of marsh rabbits at NAF Key West.

Current needs include the following: 1) conducting a survey of the Lower Keys Marsh

rabbit on properties of NAF Key West; 2) develop a system of buffer zones and corridors to

provide increased access to potential habitat for marsh rabbits, promote re-colonization and

prevent possible extirpation of sub-populations through natural and/or anthropogenic cause; and

3) consult with fish and wildlife biologists from the Navy, as well as with federal, state and

county biologists and land managers on the appropriate methodology to be used in establishment

of corridors to interconnect unoccupied marsh rabbit habitat with areas where rabbits are present.

Environmental Considerations Relative to Management Practices

Management practices to enhance habitat for one species may actually decrease habitat

for other species.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues and programs are directly or indirectly related to

habitat management and will be consulted for additional management information:

§ Wetlands – Section 5.1.1 – Wetlands and wetland buffers as wildlife habitat;

§ Invasive species – Section 5.1.2 – Control measures and impacts of invasive species
on threatened and endangered species;

§ Landscaping and grounds maintenance – Section 5.1.5 – Use of xeriscaping to
improve wildlife habitat in urban environments;

§ Using volunteer groups and interested Installation personnel to offer hands-on training
or individual participation to better demonstrate the concept, application, and
importance of wildlife and habitat enhancement.

Ecosystem Management

The concepts presented in this section are consistent with ecosystem management.  By

effectively managing wildlife habitats and natural communities on NAF Key West, it is not only
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enhancing wildlife communities, but may also be providing opportunities for new species,

including migratory species, to thrive.

Military Mission

Without an awareness of potential impacts on fish and wildlife species, especially

threatened or endangered species, activities implemented by NAF Key West may counter federal

or state legal requirements, and thus may threaten the continuation of the military mission.  For

example, the USFWS or FFWCC may halt any development or training effecting a threatened or

endangered species.  Similarly, FDEP might rescind its permit authorizations for entity actions

that violate special conditions implemented to protect listed species.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Threatened and Endangered Species Management

ESA, 16 U.S.C. 35, 32 CFR 190, provides for the identification and protection of

threatened and endangered species of fish, wildlife, and plants and their critical habitats.

Requires federal agencies to ensure that no agency action is likely to jeopardize the continued

existence of a threatened or endangered species.

Migratory Bird Treaty Act, as amended 16 U.S.C. 703-712, prohibits the taking or

harming of a migratory bird, its eggs, nests, or young without the appropriate permit.

Bald Eagle Protection Act, as amended, 16 U.S.C. 668a-d, prohibits taking or harming

bald or golden eagles, their eggs, nests, or young without appropriate permit.

Sikes Act, as amended, 16 U.S.C. 670 a-o, requires each military department to manage

fish and wildlife resources in accordance with a tripartite cooperative plan agreed to by the

USFWS and state wildlife agency, to provide its personnel with professional training in fish and

wildlife management.

Marine Mammal Protection Act of 1972, 16 U.S.C. 1361-1407, prohibits the taking or

harming of marine mammals without the appropriate permit.

Fish and Wildlife Conservation Act, 16 U.S.C. 2901, encourages all federal departments

and agencies to utilize their statutory and administrative authority, to the maximum extent

practicable and consistent with each agency’s statutory responsibilities, to conserve and promote

conservation of nongame fish and wildlife and their habitats.

Fish and Wildlife Conservation on Military Reservations, as amended, 16 U.S.C. 670 a-o,

requires each military department to manage natural resources, to ensure professional services

necessary for the management of fish and wildlife resources on each installation are provided, to

provide their personnel with professional training in fish and wildlife management, and to give

priority to contraction fish and wildlife work with federal and state agencies having responsibility
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for conservation or management of fish and wildlife resources in accordance with a tripartite

cooperative plan agreed to by the Installation, the USFWS, and the state fish and wildlife agency.

Fish and Wildlife Coordination Act, as amended, 16 U.S.C. 661 – 666c, provides for

effective integration of fish and wildlife conservation programs with federal water resources

development and construction projects having impact on water resources.

EO 13112, 3 February 1999, requires executive agencies to restrict the introduction of

exotic organisms into natural ecosystems.

OPNAVINST 5090.1B, par 22-4.2 discusses laws that govern natural resources

management relating to the protection and management of fish and wildlife resources.

Florida Statutes, Chapter 370.12, regulates the taking, killing, destroying, harassing,

disturbing, and molesting of any marine turtle.

Florida Statutes, Chapter 370.072, Florida Endangered and Threatened Species Act, is to

conserve, protect, and manage the threatened and endangered species and their habitats.

Additional Sources of Information

Books:

Myers, R., and J. Ewel, 1990, Ecosystems of Florida.

Drew, M.B., L.K. Kirkman and A.K. Gholson. (1998). The Vascular Flora of Ichauway,
Baker County, Georgia: A Remnant Longleaf Pine/Wiregrass Ecosystem.
Castanea 63:1-24.

Woodworking for Wildlife, Homes for Birds & Mammals, prepared by Non-game
Wildlife Section, Minnesota Department of Natural Resources, (1-800-657-3757)

Telephone Contacts:

FNAI - (850) 224-8207

The Wildlife Society - (301) 897-9770

TNC Florida Office - (407) 682-3664

Internet Sites

Habitat Conservation Planning Handbook - http://endangered.fws.gov/hcp/hcpbook.htm

FFWCC - http://fcn.state.fl.us/gfc/

USFWS - http://www.fws.gov/

Effects of Fire on Threatened and Endangered Plants: -
http://fire.r9.fws.gov/ifcc/T&EPlants/T&EPlants.htm#Abstract

Fire Effects on Plants and Wildlife - http://www.fs.fed.us/database/feis/

Your Florida Backyard - http://www.nsis.org
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5.2.2 Wildlife Damage and Diseases and Nuisance Wildlife

Prevention and Control of Wildlife Damage and Diseases

Prevention and control of wildlife disease addresses diseases transferred between wildlife

species and/or diseases transferred directly or indirectly from wildlife species to humans.

Issue

Wildlife diseases can cause illness and death of individual animals and can significantly

effect wildlife populations.  Wildlife species can also serve as natural hosts for diseases that effect

humans (zoonoses).  The disease agents or parasites that cause these zoonotic diseases can be

contracted from wildlife directly by bites or contamination or indirectly through the bite of

arthropod vectors, such as mosquitoes, ticks, fleas, and mites (McLean 1994).

Goals, Objectives, Strategies, and/or Projects
Table 5-11 shows natural resources management goals, objectives, and strategies (Section

4) relevant to wildlife disease issue(s) and long-term management.

Table 5-11
Natural Resources Management Goals, Objectives, and Strategies

Related to Wildlife Disease Control

Goals Objectives Strategies Comments

2 2.4 2.4.1 Monitor health and size of wildlife populations.

Long-Term Management

No problem of diseases effecting wildlife or humans exists regionally or locally on NAF

Key West.  However, NAF Key West will implement its management policy of public awareness

by informing employees and visitors of wildlife-related diseases.  Management will focus on, but

will not be limited to, the following issues:

§ Awareness of the diseases in the area and the specific times of year that present the
greatest risk of exposure.

§ Awareness and recognition of early symptoms of diseases and the conditions of
exposure.

§ Importance of extreme caution when approaching or handling a wild animal,
especially one that looks sick or acts abnormally.

§ Protective measures against fungal diseases where there is an accumulation of animal
feces (e.g., under bird and bat roosts).
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§ Protection from vector-borne disease in high-risk areas via measures such as mosquito
or tick repellent or wearing special clothing.

§ Reduction in host populations and their ectoparasites.

§ NAF Key West will integrate regional issues and policies regarding wildlife disease
control.

Literature on wildlife diseases and humans can be found in a series of articles provided

by the University of Nebraska Cooperative Extension Service, Great Plains Agricultural Council,

and the USDA (McLean 1994 and NCSU/NCA&T 2001).

Environmental Considerations during Management Practices

Effects of control measures on non-target species.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to the management of wildlife disease and will be consulted for additional management

information or provided as additional training and education:

§ NAF Key West Pest Management Plan;

§ Nuisance Wildlife Management; and

§ Raccoon removal from Sigsbee Park.

Nuisance Wildlife and BASH

Issue
Nuisance wildlife species such as mice and rats, raccoons, gray squirrels, and feral cats

are known to occur on the properties of NAF Key West.  Some birds, such as house sparrows,

starlings, pigeons, grackles, and crows, may also be considered nuisance species.  NAF Key West

would like to encourage non-game wildlife in urban areas, but simultaneously control and

minimize nuisance species.  Bird populations, especially in the vicinity of the runways, must be

minimized and controlled to prevent BASH-related incidents.

A BASH plan exists on NAF Key West for resident and migratory bird species on the

Installation and in the vicinity.  NAF Key West’s proximity to several wildlife refuges and

expanses of grass and emergent wetlands adjacent to the airfield, attract resident and migratory

bird species.  Bird strikes may result in: cracked and shattered windshields; dented and fractured
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wings, fuselages, and tail sections; engine failures and aborted takeoffs; and damaged landing

gear; loss of aircraft; and, at worst, loss of life.

Goals, Objectives, Strategies, and/or Projects
Table 5-12 shows the natural resources management goals, objectives, and strategies (see

Section 4) relevant to wildlife damage issue(s) and long-term management.

Table 5-12
Natural Resources Management Goals, Objectives, and Strategies

Related to Wildlife Damage and Disease Control

Goals Objectives Strategies Comments

1 1.2 1.2.1 Grounds maintenance to reduce BASH.

1 1.1 1.1.5 Use of pesticides.

2 2.4 2.4.1 Monitor health and size of wildlife populations.

Long-Term Management
In the event that NAF Key West identifies a wildlife conflict, a damage control program

will be established.  The program will have four parts (Dolbeer et al. 1994):

1. Problem Definition. To determine the species and number of animals causing the
problem, the amount of loss or nature of the conflict, and other biological and social
factors related to the problem.  To accomplish this, NAF Key West will maintain
records for the following:

§ Raccoon, and feral cats. Animals that are unafraid of people and the amount of
garbage raiding by these animals.

§ Predators (e.g., raccoons). Animals that are unafraid of people, and, in cases of
animal deaths on the installation due to predators; determine what type of
predator killed the animal.

2. Ecology of the Problem Species.  To understand the life history of the species,
especially in relationship to the conflict.

3. Control Method.  Takes the information gained from parts 1 and 2 and develops an
appropriate management program to alleviate or reduce the conflict.

4. Evaluation of Control.  Assesses the reduction in damage in relation to costs and
impact of the control on target and non-target populations and the environment.
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Information on damage prevention and control methods for wildlife species can be found

in a series provided by the University of Nebraska Cooperative Extension Service, Great Plains

Agricultural Council, and the USDA (NCSU and NCA&T 2001).

Bird/Aircraft Strike Hazard (BASH)

NAF Key West BASH Plan is designed to reduce the bird/animal strike potential through

promulgation of avoidance procedures, monitoring bird activity, and controlling bird/animal

populations and movements through habitat manipulation and land use planning.  The Aviation

Safety Officer at NAF Key West is responsible for implementation, monitoring, and enforcement

of the BASH Plan and is the leading member of the BHC (see Section 1.8.4).

NAF Key West will manage all habitats, natural and man-made, surrounding an airfield

in order to discourage bird/animal hazards.  Wildlife occurs at or near airfields generally because

food, water, or shelter are provided nearby and/or during migrations.  By managing areas so that

they are less attractive to wildlife, it is possible to reduce hazards.  Thorough and periodically

updated ecological studies of airfields and their vicinities provide vital information to reducing

bird/animal strike hazards.  The Aviation Safety Officer will consult with the NRM to determine

proper grounds maintenance practices in the vicinity of the airfields.  Section 5.1.5 discusses

grounds maintenance activities to reduce BASH-related incidents.

Birds may be discouraged from the vicinity of the airfield by using several active and

passive techniques to reduce bird population.  These techniques vary in cost and effectiveness

depending on the situation.  Active controls involve dispersing birds from an airfield to provide

short-term relief to an immediate safety hazard.  Passive techniques are more long range in nature

and involve managing the airfield to eliminate those factors that attract birds to it.

Active bird controls include the following:

§ Frightening the birds from the airfield.  The keys to a successful bird frightening
program include: a habitat management program to discourage birds before they
become a hazard; always responding and responding rapidly to birds on the airfield
(never allowing them to remain); and persistence in the use of the chosen control
techniques.  Techniques include:

  Bio-acoustics are taped distress or alarm calls of actual birds.  The equipment
required to adequately project these calls include a cassette tape deck and a
speaker that can be mounted on the exterior of a vehicle.  Special care must be
taken to play the calls in short intervals to prevent habituation by the birds.  Play
the tape for 20 to 30 seconds and then pause briefly.  Repeat the procedure several
times if necessary. The birds should respond by taking flight or becoming alert.
These calls are effective for gulls, blackbirds, starlings, crows, and some
shorebirds.  If the birds become familiar with the tape, it should be reinforced with
pyrotechnics.
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  Pyrotechnics are loud explosive devices, resembling a fire cracker, that are
launched from assorted firearms.  For example, some cartridges are l2-gauge and
fired from a 12-gauge shotgun, while others are smaller and fired from a
pyrotechnic pistol.  The cartridges are fired into or above flocks of birds to scare
them from the area. Pyrotechnics are to be used in conjunction with bio-acoustics.
Playing the tape and launching the cartridges should be done simultaneously.

§ Depredation of birds may sometimes be necessary.  Birds must be killed occasionally
as a reinforcement of other methods and will be used as a last resort when other
methods have failed.  Domestic pigeons, European starlings, and house sparrows can
be killed without a permit.  Shooting birds should be done while playing the bio-
acoustic tape.  The FFWCC will be notified before any proposed takings.

Passive controls include the following:

§ Grass height management. One of the most important tools for bird reduction on
airfield is the maintenance of grass height.  Flocking birds must see each other to
maintain flock integrity while feeding.  Tall grass blocks the birds’ view and also
impedes raptors’ ability to spot prey.  Grass height will be maintained between 7 and
14 inches.

§ Brush control. Brush attracts a variety of birds.  The airfield clear zone will be kept
clear of brush and weeds.

§ Standing water. Standing, especially fresh, water is a major attractant to birds,
including gulls and waterfowl.  Any areas in the clear zone that retain fresh water long
enough to attract birds following a rain will be regraded to increase drainage. This
does not include permitted stormwater ponds and drainage ditches maintained for
water quality and flood protection.  Vegetation control in these systems will eliminate
food and cover.

§ No feeding policy.  It is imperative to adopt a strict no-feeding policy, not only for
birds, but for all wildlife.  All food-related trash should be properly disposed of, and
all trash should remain covered at all times.

Ultrasound, rubber snakes, stuffed owls, rotating/flashing lights, loud music, and other

such devices are ineffective and will not be used.  Driving vehicles through a flock of birds is also

ineffective and will not be used as it works only temporarily; the birds circle, then land in the

original area.  Eliminating birds from the airfield and in hangars will be handled as problems

arise.

If all other environmental modifications and active control measures are unsuccessful in

reducing bird hazards, another option is to alter flying operations to reduce the bird strikes.  These

operational changes will be dictated by the severity of the problem, the performance capability of

the aircraft and training and/or readiness requirements.  Each BASH incident will be handled
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individually.  Additional guidelines pertaining to BASH management are provided in the BASH

Management Plan for NAF Key West.

Environmental Considerations during Management Practices

§ Impacts on non-target species and the environment.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to BASH and will be consulted for additional management information or provided as additional

training and education:

§ Landscaping and grounds maintenance, Section 5.1.5 – mowing airfields.

§ Fish and wildlife, habitat management, Section 5.2.2 – minimizing wildlife habitat in
BASH areas.

§ Pest management plans, see Section 2.5.5 – nuisance wildlife.

§ Wetlands, Section 5.1.1 – habitat for birds;

Ecosystem Management

Species damaging the human environment frequently do so while attempting to obtain

supplemental food.  Supplemental food often supports abnormally elevated populations of the

damaging species, which has deleterious effects on other components of the ecosystem.

Returning the species to a balanced population level, while controlling the damage, is consistent

with ecosystem management concepts.  For example, ecosystems in the vicinity of airfields will

be managed to minimize bird/animal aircraft strikes.

Military Mission

BASH is a serious issue and can potentially threaten the military mission by causing

accidents both in the air and on the runway.  Accidents may cause equipment damage as well as

bodily harm to aircraft personnel.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Wildlife Damage and Diseases

ESA, 16 U.S.C. 35, 32 CFR 190, provides for the identification and protection of

threatened and endangered species of fish, wildlife, and plants and their critical habitats. Requires

federal agencies to ensure that no agency action is likely to jeopardize the continued existence of

a threatened or endangered species.
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Migratory Bird Treaty Act, as amended 16 U.S.C. 703-712, prohibits the taking or

harming of a migratory bird, its eggs, nests, or young without the appropriate permit.

Florida Statutes, Chapter 370.072, Florida Endangered and Threatened Species Act, is to

conserve, protect, and manage the threatened and endangered species and their habitats.

Additional Sources of Information

Telephone Contacts (BASH-related):

USDA – Animal, Plant, Health Inspection Service (APHIS) -  (904) 375-2229

Brian Millsaps, FFWCC - (850) 488-3831

Jeff Gore, FFWCC - (850) 265-3677

Frank Finchum, USFWS - (850) 769-0552

University of West Florida, Biology Department - (850) 474-2746

Internet Addresses:

Wildlife damage and diseases information provided by the University of Nebraska
Cooperative Extension Service, Great Plains Agricultural Council, and the
USDA - http://www.ces.ncsu.edu/nreos/wild/wildlife/prevent.html

Prevention and Control of Wildlife Damage and Wildlife Diseases and Humans -
http://www.ces.ncsu.edu/nreos/wild/wildlife/prevent.html.

North Carolina State University: NCSU Aquatic Weed Management. Extension
Information - http://www.cropsci.ncsu.edu/aquaticweeds/

Nuisance Wildlife Control Information - http://www.aphis.usda.gov/ws.

U.S. Air Force BASH - http://www-afsc.saia.af.mil/AFSC/Bash/home.html.

Wildlife Disease

Ecosystem Management

Supplemental food often supports abnormally elevated populations of the damaging

species, which has deleterious effects on other components of the ecosystem.  Diseases can also

reach abnormally elevated and disruptive population levels if their host population is inflated.

Eliminating supplemental food sources and returning the host wildlife species to a balanced

population level through other means will help control disease and is consistent with ecosystem

management concepts.

The military mission of NAF Key West could pose a threat to implementation through

the infection of military personnel and/or the limitation of access to areas of the installation to

control a problem.
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Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Wildlife Damage and Diseases

ESA, 16 U.S.C. 35, 32 CFR 190, provides for the identification and protection of

threatened and endangered species of fish, wildlife, and plants and their critical habitats. Requires

federal agencies to ensure that no agency action is likely to jeopardize the continued existence of

a threatened or endangered species.

Migratory Bird Treaty Act, as amended 16 U.S.C. 703-712, prohibits the taking or

harming of a migratory bird, its eggs, nests, or young without the appropriate permit.

Florida Statutes, Chapter 370.072, Florida Endangered and Threatened Species Act, is to

conserve, protect, and manage the threatened and endangered species and their habitats.

Additional Sources of Information

Telephone Contacts:

USDA, Animal, Plant, Health Inspection Service (APHIS) - (904) 375-2229

Brian Millsaps, FFWCC - (850) 488-3831

Jeff Gore, FFWCC - (850) 265-3677

Frank Finchum, USFWS - (850) 769-0552

Internet Addresses:

Wildlife damage and diseases information provided by the University of Nebraska
Cooperative Extension Service, Great Plains Agricultural Council, and the
USDA - http://www.ces.ncsu.edu/nreos/wild/wildlife/prevent.html

Prevention and Control of Wildlife Damage and Wildlife Diseases and Humans -
http://www.ces.ncsu.edu/nreos/wild/wildlife/prevent.html.

Nuisance Wildlife Control Information - http://www.aphis.usda.gov/ws.

USGS National Wildlife Health Center Web -
http://www.emtc.usgs.gov/nwhchome.html.

Wildlife Disease/Health Related Links -
http://www.emtc.nbs.gov/http_data/whip/links.html.

5.3 Outdoor Recreation
For the purposes of this INRMP, outdoor recreation is defined as the recreational use of

natural resources in a natural, outdoor environment, but includes the use of indoor interpretive

centers whose primary purpose is describing and explaining the natural environment, its ecology,

and human applications of its resources.  Outdoor recreation includes nature trails, picnic and

camping areas, and other consumptive and non-consumptive recreational uses of natural

resources; outdoor recreation involves the establishment and management of recreational trails,
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scenic river designations, equestrian areas, indoor interpretive centers, and other facilities.  For

the purposes of this INRMP, outdoor recreation does not include highly developed outdoor uses,

such as golf courses, tennis courts, ball/athletic fields, or swimming pools.

Outdoor recreation opportunities may be classified as concentrated or dispersed.

Concentrated recreation opportunities refer to those activities where users concentrate in a

specific area, for instance, when using picnic areas, campgrounds, fitness trails, archery ranges,

interpretive centers, boat ramps.  Dispersed recreation opportunities refer to those activities where

the user moves about through an area as during cross country hiking, or boating.

The CO ensures that an outdoor recreation program is developed and coordinated with

the appropriate federal and state agencies.  The MWR Director participates in the management of

the outdoor recreation program.  The MWR Director, in cooperation with the NRM, and

appropriate federal and state agencies are responsible for ensuring the wise use of outdoor

recreation resources and the availability of recreational opportunities.

In 1989, a tripartite agreement between the DoD, the Department of Interior, and the

State of Florida was initiated for the purpose of providing NAF Key West with professional and

technical information necessary to coordinate actions pertaining to the operation, development,

management, and protection of outdoor recreational resources. Additional technical assistance for

the management of outdoor recreational resources is available from NAVFACENGCOM, NPS,

USFWS, and the FFWCC.

General Information

The MWR Department is the primary entity responsible for maintaining and developing

recreational activities at NAF Key West, with the exception of natural resources-based outdoor

recreational activities such as nature trails and primitive camping.  The NAF Key West NRM is

responsible for most natural resources-based outdoor recreation at NAF Key West.  The NPS

completed a Long Range Outdoor Recreation Plan for NAF Key West in 1993 (Appendix E).

This plan contains detailed information on dispersed and concentrated outdoor-recreational

opportunities, and is available from the NAF Key West NRM.

According to Florida’s State Comprehensive Outdoor Recreation Plan (SCORP), the

most popular outdoor activities in the west Florida region include coastal beach activities, bicycle

riding, saltwater fishing (by boat), picnicking, hiking, and visiting archaeological/historical sites.

NAF Key West, the Fort Zachary Taylor State Historic Site, the Florida Keys National Marine

Sanctuary and the Key West, Key Deer and Great White Heron National Wildlife Refuges

provide these outdoor activities and many others.
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The majority of the outdoor recreation opportunities for the Installation are located on

Boca Chica Key, Geiger Key and Dredger Key (Section 3.6.2).  The coastline, saltmarsh and

mangrove swamp qualify as ecological, geological, and scenic areas.  Also, the Navy Recreation

Boat Docks, operated by MWR, provide fishing, swimming and boating opportunities.  The

wetlands on Geiger Key (Marsh Rabbit Run Park) are under multiple use management for

research, recreation and wildlife habitat and thus qualify as a natural resource area by providing

abundant natural resources areas, some of which are suitable for consideration as special interest

areas.

Issue

Information pertaining to the demand for natural resources-based outdoor-recreational

activities at NAF Key West is limited; however, the demand is expected to increase.  A

participant survey is necessary to determine demand for specific natural resources-based outdoor

recreational opportunities and to provide the detailed information needed for future planning.  As

deemed appropriate by the NRM, NAF Key West will provide additional natural resources-based

outdoor-recreational opportunities for Navy personnel as well as the public.

Goals, Objectives, Strategies, and/or Projects

Table 5-13 shows the natural resources management goals, objectives, and strategies

(Section 4) relevant to the outdoor recreation issue(s) and long-term management.

Table 5-13
Natural Resources Management Goals, Objectives, and Strategies Related to Outdoor Recreation

Goals Objectives Strategies Comments

3 3.1 3.1.1 Development of baseline information pertaining to
natural resource-based outdoor recreation.

3 3.2 3.2.1 Expansion of outdoor recreational opportunities

Long-Term Management

The Outdoor Recreation Plans prepared by the NPS (1993) for NAF Key West contain

numerous management recommendations for outdoor recreation at NAF Key West.  Using the

NPS documents as a guide, NAF Key West will survey existing outdoor-recreational

opportunities and usage, and continue to develop natural resources-based outdoor recreational

opportunities that do not adversely effect natural systems.  The State of Florida is in the planning

stages of creating a biking/hiking trail from Florida City south to Key West.  The MWR will

coordinate with the State of Florida to determine if NAF Key West lands fronting or adjacent to
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U.S. 1 could be used for this trail.  In addition, MWR will seek guidance from the NRM to ensure

that new projects do not negatively impact the natural environment.

Recommended natural resources-based projects proposed by the NPS include the

following:

§ Use the expertise of university students and staff to help identify special interest areas
in exchange for letting them use the Installation as a study area;

§ Implement and maintain appropriate ecosystem management practices and continue
efforts to protect areas with significant natural resources (i.e. protected plant or animal
communities);

§ Provide access to the unique natural communities on the Installation for the purpose of
environmental interpretation;

§ Develop and make available to users, a set of fishing regulations/instructions
specifically for NAF Key West;

§ Develop a regular maintenance program for all trails;

§ Look into establishing more hiking, nature trail and/or multi-use trails;

§ Establish a system to promote the existing, as well as future, outdoor recreation
opportunities, such as fishing, bicycling, and hiking/nature trails.  Develop special
promotions, (i.e. a fishing derby, mountain bike races).  Make information on these
areas readily available to possible users;

§ Conduct a survey to determine if the existing picnic areas are adequately serving the
demand on the Installation; and

§ Develop management for kayaking; potentially through appointing an Installation
employee (possibly from the Natural Resources Division) to be responsible for special
events and general maintenance of the existing and proposed trails.

In addition, the following NMFS restrictions, as described in Appendix IV of 15 CFR

922, exist for the Boca Chica Airfield shoreline adjacent to the Western Sambos Ecological

Reserve:

§ Discharging except cooling water or engine exhaust;

§ Removing or disturbing fish, invertebrates and marine plants;

§ Fishing by any means except catch and release;

§ Touching living or dead coral;

§ Anchoring instead of mooring; and
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§ Passage without interruption except for law enforcement purposes and authorized
monitoring.

The SAIA requires that sustainable use by the public of natural resources take place to

the extent that the use is not inconsistent with the needs of the fish and wildlife resources.  In

general, access for outdoor recreation is limited to active duty and reserve military personnel

assigned to work at the Installation, their dependents and accompanied guests; federal civilian

employees, their dependents and accompanied guests; and military retirees.  In addition, the

general public is allowed access to the southern part of Boca Chica Key and Geiger Key.  Public

access to additional areas at NAF Key West may be granted for outdoor events on a reservation

basis.  NAF Key West will continue to provide public access to natural resource-based outdoor

recreation in areas where these activities do not conflict with the military mission.

Environmental Considerations during Management Practices

Environmental considerations depend on the type and location of facility being

developed, but may include impacts to terrestrial and aquatic wildlife species and habitats, water

quality, and soils.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to the management of outdoor recreation, and will be consulted for additional management

information, or provided as additional training and education:

§ Stormwater management, Section 5.1.4 –Water quality of stormwater and its effects
on fish in stormwater retention ponds.

§ Wetlands, Section 5.1.1 – buffers for watchable wildlife; and

§ Using volunteer groups, such as local Scout troops and interested base personnel, by
offering hands-on training or individual participation in the development of outdoor
recreational facilities.

Ecosystem Management

Ecosystem management practices are enhanced by environmental stewardship and by

educating the general public about environmental conservation issues, problems, and solutions.

By providing natural recreational and educational opportunities on the Installation, NAF Key

West will help promote public awareness of vital environmental resources and issues, thus

providing a regionally specific educational resource.  In addition, using volunteer groups and/or

Installation personnel for the physical construction of recreational and educational facilities
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provides opportunities for educating group members on the values and characteristics of a healthy

environment and on some of the problems and solutions associated with human use of the

environment.   NAF Key West supports the proposed bicycle path from Florida City to the Keys,

and will coordinate with Monroe County regarding incorporating Navy property along U.S. 1 in

the Bicycle Master Plan.

Military Mission

Outdoor recreational opportunities are dependent upon the environment and subject to

security and safety constraints associated with the military mission.  Outdoor recreational

opportunities must be developed and used consistently with the sustainability of the land.  The

over-utilization or improper location of an outdoor recreational area could negatively effect

natural resources and thus the military mission.  Section 5.4 elaborates on the effects of

development and use on natural resources.  Allowing access to the general public to recreational

opportunities on NAF Key West also presents challenges regarding protecting and ensuring the

security of the military mission, the safety of military personnel engaged in fulfilling the mission,

and the safety of individuals engaged in recreational opportunities.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Outdoor Recreation

Sikes Act Improvement Act of 1997, 16 U.S.C. 670a(b)(1)(G), requires public access to a

military installation for the necessary, appropriate, and sustainable use of natural resources by the

public to the extent that the use is not inconsistent with the needs of the fish and wildlife

resources or with safety and military security.

Outdoor Recreation – Federal/State Program Act, 16 U.S.C. 460 P-3, defines a program

for managing lands for outdoor recreation.

OPNAVINST 5090.1B, par 22-4.5, discusses natural resources management relating to

the protection and management of outdoor recreational resources.

Military Reservations and Facilities – Hunting, Fishing, and Trapping, 10 U.S.C.2671,

provides that hunting, fishing, and trapping on military lands will be in accordance with state

laws.

Memorandum of Understanding between the Department of the Interior and the

Department of Defense for the Development of Public Outdoor Recreation Resources on Military

Installations, 7 April 1978.

DODDIR 4715.3 of May 1996, Environmental Conservation Program.

SECNAVINST 6240.6E, Environmental Protection and Natural Resources.

NAVFAC P-73, Volume II, Natural Resources Management Procedural Manual.
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OPNAVINST 5090.1B, par 22-4.5, discusses natural resources management relating to

the protection and management of outdoor recreational resources.

32 CFR 190, Natural Resources Management Program.

Additional Sources of Information

Publications:

Florida Department of Environmental Protection (FDEP), 1994, Florida’s Statewide,
Comprehensive Outdoor Recreation Plan, Division of Recreation and Parks
(FDEP), Tallahassee, Florida.

Telephone Contacts:

FDEP, Division of Recreation and Parks - (850) 488-6321.

NPS, Southeast Region, Recreation and Conservation Division - (404) 562-3175.

Internet Addresses:

NPS -  http://www.nps.gov/.

5.4 Land Impact Guidelines
Land impact is defined herein as an activity (e.g. construction of buildings, infrastructure

facilities, training, or other human-made structures) which has the potential for an adverse effect

on the function of ecosystems.

Issue

Due to the ecological importance of natural ecosystems found at NAF Key West, the

Installation needs to establish and follow land impact guidelines that support the military mission

and minimize adverse impacts to environmental and ecological resources.

Goals, Objectives, Strategies, and/or Projects
Table 5-14 presents the natural resources management goals, objectives, and strategies

(see Section 4) that are most directly relevant to land impact guidelines.

Table 5-14
Natural Resources Management Goals, Objectives, and Strategies

Related to Land Impact Guidelines

Goals Objectives Strategies Comments

1 1.1 1.1.3 Stormwater management

1 1.1 1.1.4 Soil erosion control management

2 2.1 2.1.3 Wetland buffers
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Table 5-14
Natural Resources Management Goals, Objectives, and Strategies

Related to Land Impact Guidelines

Goals Objectives Strategies Comments

4 4.2 4.2.1 Land disturbance policies

4 4.2 4.2.1 Review Board review and development constraints

4 4.4 4.4.1 Use of Computer-Aided Drafting (CAD) and Geographic
Information System (GIS) in planning

Long-Term Management

Activity Site Selection

Development potential at NAF Key West is constrained by the following: 1) existing

infrastructure; 2) historic; 3) archaeological; 4) natural; and 5) mission/installation. Buildable

areas at NAF Key West will generally be considered those areas not limited or effected by the

development constraints described below, unless the area is needed to support the military

mission.

§ Existing Infrastructure. Existing infrastructure constraints are those factors that
would physically limit future development, such as available space, utilities, and
parking/traffic circulation.

§ Historic. Historic constraints are those that would limit where development could
occur due to the presence of protected historic structures and/or areas.

§ Archaeological. Archaeological constraints are those that would restrict development
siting due to the presence of artifacts or other archaeological relics.

§ Natural. Natural constraints are those that would restrict development siting due to
natural features such as floodplains, wetlands, flora and fauna, forest stands, and
natural communities.

§ Mission/Installation. Mission/installation constraints are those that would restrict
development siting due to their particular military purpose, location, or consequences
thereof, including ESQD arcs, noise contours, clear zones, and BASH.

NAF Key West will attempt to explore areas for site development consistent with the

guidelines established by the state in compliance with the Florida DCA and the results of the

carrying capacity study currently under development in Monroe County.

Site Plan Activity Guidelines

NAF Key West will employ the following guidelines to minimize impacts to the

Installation’s environmental and ecological resources:
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§ All projects will be routed through the NRM for review and NEPA compliance.

§ New building and training activities will be located so that habitat fragmentation does
not occur.  Fragmentation undermines ecological processes by interfering with
environmental processes, such as hydrology; through the separation/isolation of plant
and wildlife populations; and through the edge effect.

§ Transportation infrastructure will be located so that habitat fragmentation does not
occur.  A linear feature dividing a sustainable habitat has the potential to render the
resulting pieces unsustainable.

§ A naturally vegetated buffer will be maintained between new facilities or training
areas and roadway frontage to provide wildlife habitat and aesthetic value.

§ Wildlife habitat enhancements (e.g., nest boxes) will be required for new activities
that adversely effect wildlife habitat.

§ Because of their importance in maintaining a healthy ecosystem, development in
natural communities will be avoided.

§ Only the area necessary for the building footprint, parking, and security and safety of
the site will be cleared for new development.  This will help conserve the natural
ground cover, reduce future grounds maintenance costs, and minimize soil erosion.

§ Xeriscaping, using native plant species, will be used for all landscaping.

§ Pervious surfaces will be evaluated for use in place of impervious surfaces.

§ Stormwater generated by new activities will be retained within the boundaries of the
installation, where practicable.

§ Stormwater retention facilities will be developed as wetlands provided that funding
and land area are available.

§ Soil erosion and stormwater control measures will be implemented during site
disturbance activities to avoid impacts to water quality.

§ NAF Key West will not engage in an activity in an area that might result in an impact
to threatened and endangered species or their habitats.

Environmental Considerations Relevant to Management Practices

None.

Applicability of Other Management Issues and NAF Key West Programs

The following management issues, programs, and actions are directly or indirectly related

to the management of land impacts, and will be consulted for additional management information

or provided as additional training and education:
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§ Wetlands, Section 5.1.1 – wetland identification and buffer development;

§ Soil conservation and erosion control, Section 5.1.3 – development constraints;

§ Landscaping and grounds maintenance, Section 5.1.5 – xeriscaping;

§ Stormwater and water quality control, Section 5.1.4 – retention ponds with buffers for
new development;

§ Floodplain management, Section 5.1.6 – Floodplain constraints must be taken into
consideration for development and/or INRMP project implementation; and

§ Wildlife habitat enhancement, Section 5.2.1 – enhancement practices for disturbed
areas.

Ecosystem Management

The inevitable need for development requires that site selection and site planning be

implemented to minimize impacts to the Installation’s ecosystem.

Military Mission

Proper site selection and site planning will add significant value to the quality of life and

will ensure that development activities do not violate federal or state laws.

Laws, Executive Orders, Regulations, Directives, and Memoranda Relevant
to Facility Development

Sikes Act , 16 U.S.C. 670 (a)-(o), authorizes conservation programs on military

reservations.

Coastal Zone Management Act, as amended, 16 U.S.C. 1556, provides for the

development of state coastal zone management plans and for federal activities in the coastal zone

to be consistent with the approved state management plans to the maximum extent practicable.

Federal Water Pollution Control Act, as amended by the CWA of 1977, 33 U.S.C. 1251,

prohibits the discharge of dredged or filled materials into waters of the United States, including

wetlands, without first obtaining a permit from USACE (Section 404 of the CWA).

EO 11990, 24 May 1977, as amended, requires government agencies, in carrying out

agency actions and programs effecting land use, provide leadership and take action to minimize

the destruction, loss, or degradation of wetlands and to conserve and enhance the natural and

beneficial values of wetlands.

CWA: Section 401 Water Quality Certification, 1986, 33 U.S.C. 1341, requires that

States certify compliance with federal permits or licenses with state water quality requirements

and other applicable state laws. Under Section 401, States have authority to review any federal
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permit or license that may result in a discharge to wetlands or other waters under State

jurisdiction to ensure that the actions would be consistent with the State’s water quality

requirements.

Federal Noxious Weed Act of 1974, 7 U.S.C. 2801 et. seq., provides for the control and

eradication of noxious weeds and their regulation in interstate and foreign commerce.

EO 13112, 3 February 1999, requires executive agencies to restrict the introduction of

exotic organisms into natural ecosystems.

FIFRA, 7 U.S.C. 136, requires that all pesticides, whether for commercial or private use,

be applied in accordance with product labeling and that containers are properly disposed of. EPA

is responsible under FIFRA for the registration of all pesticide active ingredients used in the

United States.

Federal Plant Pest Act, 7 U.S.C. 150aa et seq., regulates the importation and interstate

movement of plant pests and authorizes the Secretary of Agriculture to take emergency measures

to destroy infected plants or materials.

Florida Statutes, Chapter 487, the Florida Pesticide Law, regulates the distribution and

use of pesticides.

Florida Statutes, Chapter 482, Structural Pest Control Act, requires using pesticides for

their intended purpose in accordance with the registered labels or as directed by the EPA.

Florida Statutes, Chapter 369.2, Florida Aquatic Weed Control Act, regulates noxious

aquatic weeds on public lands.

Florida Statutes, Chapter 369.252, Invasive Exotic Plant Control, requires a program to

be established to eradicate or maintain control of the species detrimental to the State’s natural

environment.

EO 11988, Floodplain Management, May 24, 1977, requires federal service agencies to

avoid construction or management practices that will adversely effect floodplains, unless it is

found that: (1)there is no practical alternative; and (2)the proposed action has been designed to

minimize harm to or within the floodplain.

The President’s April 16, 1994, Memorandum on Environmentally Beneficial

Landscaping, requires implementing landscaping practices that are intended to benefit the

environment and generate long-term cost savings.

EO 13112, 3 February 1999, requires executive agencies to restrict the introduction of

exotic organisms into natural ecosystems.

ESA, 16 U.S.C. 35, 32 CFR 190, provides for the identification and protection of

threatened and endangered species of fish, wildlife, and plants and their critical habitats. Requires
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federal agencies ensure that no agency action is likely to jeopardize the continued existence of a

threatened or endangered species.

Florida Statutes, Chapter 370.12, Florida Endangered and Threatened Species Act,

intends to conserve, protect, and manage the threatened and endangered species and their habitat.

National Historic Preservation Act of 1966, 16 U.S.C. 470 et. seq., requires every federal

agency to “take into account” how each of its undertakings could effect historic properties

(properties listed or eligible for listing in the National Register of Historic Places).

Additional Sources of Information

Florida Department of State, Division of Historic Resources -  www.dhr.dos.state.fl.us
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6 Natural Resource Land Classification

This section presents the classification of properties on the NAF Key West into

functional areas and discusses the focus of natural resources management within each functional

area.  The designation of functional areas and the determination of a natural resources

management focus for each area facilitate achievement of the long-term goals and objectives of

the INRMP.  This section also discusses other management practices that will occur within each

functional area.  Tables 6-1 through 6-33 present the goals, objectives, and strategies that will be

achieved through implementation of the natural resource management focus in each functional

area.

Functional Areas.  Functional areas are established in the INRMP to acknowledge use of

the area for its military purpose and to consider the opportunities for achieving natural resources

management goals and objectives.  In classifying a functional area, it is recognized that uses

occurring on the land are largely fixed, and that the management potential for natural resources

must consider the availability and suitability of natural resources within parameters defined by

the military use of the property.

Property on an Installation can be classified into one or more of the following functional

areas:

§ Protected Areas (P). This classification includes land protected due to unique natural,
cultural, or aesthetic value.  Examples include rare geologic features, significant
historical sites, natural heritage sites, threatened and endangered species critical
habitat, unique high-value recreation areas, and exemplary natural communities.

§ Operational Protected Areas (OP). This classification includes areas vital to the
continuance of the military mission and which are intensively utilized for this purpose.
Examples include intensively developed/built areas, dredge spoil sites, high security
restricted areas, industrial support areas, and BASH areas.

§ Mixed-Use Management Areas (MU). This classification includes lands where low- or
moderate-intensity military uses occur within areas largely in natural conditions,
contain valued natural features, and/or have the potential to yield significant natural
resources-based benefits through effective management practices.  As long as they are
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consistent with the military mission, values, such as wildlife habitat, water quality
(wetland, stormwater, and floodplains protection), or recreational potential, provide
the basis for management decisions.  Examples include remnant hardwood
hammocks, freshwater ponds, coastal dune and mangrove habitat for established
conservation priorities, and grounds maintenance areas.

Management Focus.  The management focus for a functional area is determined by

considering opportunities within each individual area and collectively for all functional areas, so

that the combined emphases for all areas of the Installation will achieve the ecosystem

management goals and objectives established for the Installation.  The natural resources

management focus for an individual functional area at an Installation can be designated as one or

more of the following:

§ Land Management focuses on management issues around wetlands, invasive and
exotic plant species and noxious weeds, soil conservation and erosion control,
stormwater, grounds maintenance and landscaping, integrated pest management
practices, and floodplains protection.

§ Fish and Wildlife Management focuses on management actions designed to conserve,
enhance, and regulate indigenous wildlife and associated habitats. These actions
involve Installation conservation priorities regarding protected species and non-game
species and habitat protection and enhancement.

§ Outdoor Recreation Management focuses on the provision of natural resources-based
outdoor recreational opportunities, which emphasize understanding and appreciating
the natural environment.

NAF Key West Functional Areas

The NAF Key West consists of a number of noncontiguous properties located in Key

West, Boca Chica Key, Big Coppitt Key, Geiger Key, Rockland Key, Demolition Key, Dredgers

Key, Fleming Key, Saddlebunch Key, and Key Largo.  These properties include the Boca Chica

Airfield, Sigsbee Park, Trumbo Point Annex, Truman Annex, and others totaling approximately

6,389 acres of land.  Based on geography, land uses, and natural resources, each of the properties

comprising the NAF Key West have been divided into functional areas, as follows:

Functional Area

Property Protected Operational Protected Mixed Use

Demolition Key MU-1

Fleming Key P-1 OP-1 MU-1

Truman Annex OP-1
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Functional Area

Property Protected Operational Protected Mixed Use

Trumbo Point Annex OP-1 MU-1

Peary Court Annex OP-1

White Street Trailer Park Annex OP-1

Sigsbee Park Annex MU-1

Navy Branch Medical Center OP-1

Boca Chica Airfield P-1, P-2 OP-1, OP-2 MU-1 – MU-5

Pistol Range/Sewage Plant and Road MU-1

Northwest Wetlands P-1

Hawk Missile Site MU-1

Geiger Key MU-1

Big Coppitt Key, including Hawk Missile Site MU-1 – MU-5

Rockland Key OP-1 MU-1

Navy Transmitter Site/Saddlebunch Key MU-1

Battery HM-40/Key Largo Site MU-1

6.1 NAF Key West, Demolition Key

Mixed Use Area 1 (MU-1)

As shown on the map of Demolition Key in Volume II of this INRMP, MU-1 consists of

two spoil islands in the Gulf of Mexico.  A narrow, but navigable channel divides the two islands.

The plant communities of the southern key consist primarily of red mangrove.  The central area

of the site is saltwort, with little else.  The plant community on the northern key consists of a

dense fringe of red and black mangrove with an almost pure stand of Australian pine and some

Brazilian pepper in the interior.  Both islands are used by the Navy as weapons areas for Special

Operations ground training using net explosive weight of #5 pounds.  The natural communities in

this area support important bird rookeries.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on creating vegetative

conditions conducive to the sustainability of fish and wildlife living in the natural community

areas.
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Specific management practices and actions include:

§ Protection and enhancement of the natural communities and habitats for the existing
and potential bird rookeries.

Other Management Practices
Other management practices will involve land management actions, including wetlands

protection, invasive and exotic plant species removal, and stormwater management practices for

the protection of wetlands and water quality for fish and wildlife.  Specific management practices

and actions include:

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands; and

§ Coastal zone management.

Goals and Objectives
Table 6-1 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for MU-1.

Table 6-1

Natural Resources Management Goals, Objectives, and Strategies for Demolition Key, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

6.2 NAF Key West, Fleming Key

Protected Area 1 (P-1)

As shown on the map of Fleming Key in Volume II of this INRMP, P-1 extends along the

shoreline of the Gulf of Mexico on the western side of Fleming Key.  The majority of this

shoreline area consists of mangroves, but several invasive and exotic plant species, including the

Brazilian pepper and Australian pine, are present.  Because of the importance of this area in
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providing water quality protection in addition to wildlife habitat protection (e.g., bird and fish

habitat), this area has been designated as protected by NAF Key West.

Management Focus
The management focus for P-1 is land management, in accordance with current military

use of the land.  Land management activities in this area will include those related to wetlands

management, invasive and exotic plant species control, coastal zone management, soil

conservation and erosion control, stormwater and water quality control, and landscaping and

grounds maintenance.

Specific management practices and actions include the following:

§ Control of invasive and exotic plant species;

§ Shoreline erosion protection;

§ Stormwater quality monitoring to ensure that runoff from the industrial areas does not
damage the wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Identifying and delineating wetlands; and

§ Maintaining or creating 50-foot buffers adjacent to the wetlands.

Other Management Practices
Other management practices include wildlife management activities that focus on the

protection and enhancement of the natural communities and habitats for the existing and potential

bird rookeries.

Goals and Objectives
Table 6-2 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for P-1.

Table 6-2

Natural Resources Management Goals, Objectives, and Strategies for Fleming Key, P-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.
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Operational Protected Area 1 (OP-1)

As shown on the map of Fleming Key in Volume II of this INRMP, OP-1 extends the

entire length of Fleming Key from north to south.  The area encompassing OP-1 is designated as

operational because of the presence of operations and facilities deemed vital to the military

mission.  The north end of OP-1 contains a Navy Research Laboratory, 200-acre weapons

magazine, Animal Import Center, and a Special Forces area.  At the south end of OP-1 is a parcel

leased to the City of Key West.  The leased area consists of the City of Key West Wastewater

Treatment Plant.  The central portion of OP-1 consists of vacant parcels of land that appear to

have been developed in the past.

Although OP-1 is primarily urban, this area also contains important historical and

wildlife areas.  The F-26 Bunker is located on the north end of OP-1 and is considered a

significant cultural resource.  Also, three osprey nests have been identified within this functional

area.

Management Focus
The primary management focus for OP-1 is land management due to the limited extent of

natural resources and high military mission requirements.  Natural resources management issues

will be dominated by activities related to grounds maintenance and landscaping, noxious pest

control, and stormwater management practices for the protection of wetlands and water quality

for fish and wildlife.

Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Practices
Other management practices include wildlife management activities that focus on the

protection and enhancement of the osprey nesting areas, coastal zones, and animal damage

control.  It primarily will be the responsibility of the NRM to work with Public Works and

Environmental personnel to ensure the use of site selection and site plan development criteria to
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minimize impacts to environmental, ecological, and cultural resources.  In addition, NAF Key

West will review host and tenant activities for compliance with applicable local, state, and federal

laws and regulations pertaining to natural and cultural resources.

Goals and Objectives
Table 6-3 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for OP-1.

Table 6-3

Natural Resources Management Goals, Objectives, and Strategies for Fleming Key, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.2 1.2.1-1.2.2 Landscape management

1 1.3 1.3.1 Coastal zone management.

1 1.4 1.4.1 Ensure that land and water resource management and
use decisions comply with all applicable laws.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.4 2.4.1 Nuisance animal control.

Mixed Use Area (MU-1)

As shown on the map of Fleming Key in Volume II of this INRMP, MU-1 is located on

the southeast side of Fleming Key.  MU-1 is bound to the north, south, and west by the Gulf of

Mexico; to the east by vacant parcels of land; and to the southeast by the City of Key West’s

Wastewater Treatment Plant.  This area contains an Installation Restoration Program site known

as the Fleming Key South Landfill.  This site covers approximately 45 acres of land, and contains

contaminants associated with household trash and construction debris, metals, and solvents.  The

assessment and cleanup of this site is being addressed by the Installation.  The entire MU-1 area

is undeveloped and completely covered by invasive and exotic plant species.

Management Focus
The management focus of MU-1 is land management due to the military mission

requirements of the land.  Natural resources management issues will be dominated by activities

related to invasive and exotic plant species control and stormwater management practices for the

protection of wetlands and water quality for fish and wildlife.
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Other Management Practices
Other management practices include wildlife conservation activities that focus on upland

species habitat.

Goals and Objectives
Table 6-4 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for MU-1.

Table 6-4

Natural Resources Management Goals, Objectives, and Strategies for Fleming Key, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.3 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

6.3 NAF Key West, Truman Annex

Operational Protected Area 1 (OP-1)

As shown on the map of Truman Annex in Volume II of this INRMP, OP-1 is bound on

the south by the Atlantic Ocean; to the north-northeast by residences and commercial, warehouse

and light industrial buildings; and to the west-northwest by Fort Zachary Taylor State Historic

Site.  OP-1 includes barracks enlisted quarters (BEQ) housing, a patio beach, ceramic shop,

numerous recreational areas (e.g., playing field, etc.) and historic and potential geologic sites.

OP-1 contains building rooftops that support identified least or roseate tern nesting colonies in

alternating years.  Other endangered species that may be found in OP-1 include manatees and sea

turtles.  In addition, there are confirmed osprey nests in this area.  Three cultural resource sites

also are located in OP-1.  These sites are designated as Cultural Resources Battery (CR-1),

Historic 292 (CR-2), and a Historic Seawall (CR-3).

Management Focus
The primary management focus for OP-1 is land management.  Natural resources

management issues will be dominated by activities related to grounds maintenance and

landscaping, noxious pest control, and stormwater management practices for the protection of

wetlands and water quality for fish and wildlife.
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Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Identification and delineation of wetland areas;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity;

§ Shoreline erosion protection; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Objectives
Several unique natural resources are associated with this site (e.g. floodplains, protected

species and wetlands) and they will be managed accordingly.  It primarily will be the

responsibility of the NRM to work with Public Works and Environmental personnel to ensure the

use of site selection and site plan development criteria to minimize impacts to environmental,

ecological and cultural resources.  In addition, NAF Key West will enforce all local, state, and

federal laws and regulations pertaining to natural and cultural resources.  Management practices

will include, but are not limited to:

§ Preventing disturbance to least and roseate tern habitat by posting signs and locking
ladderways as deemed appropriate by the Installation NRM;

§ Conducting rooftop maintenance and/or replacement September through March (just
prior to the nesting season) to reduce the need for maintenance during the nesting
season;

§ Posting signs that alert boaters to the presence of manatees in local waters at all boat
ramps on the Installation and enforcing a no-wake zone policy along shorelines within
potential manatee habitat;

§ Continuing to protect the areas of coastal dunes and/or beaches that may be available
for nesting endangered sea turtles;

§ Evaluating all Navy-owned beaches for artificial lighting, exotic vegetation, substrate
type, human use (disturbance) and erosion problems;

§ Preventing disturbance to osprey nesting areas;
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§ Managing nuisance wildlife;  and

§ Maintaining beach community areas free of debris for recreational use.

Goals and Objectives
Table 6-5 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for OP-1.

Table 6-5

Natural Resources Management Goals, Objectives, and Strategies for Truman Annex, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.2 1.2.1-1.2.2 Landscape management

1 1.3 1.3.1 Coastal zone management.

1 1.4 1.4.1 Ensure that land and water resource management and
use decisions comply with all applicable laws.

2 2.1 2.1.1 Habitat development and protection.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.2 2.2.5 Protection of coastal dunes and/or beaches that may
be available for nesting sea turtles.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.4 2.4.1 Nuisance animal control.

3 3.1 3.1.1 Natural resource-based outdoor recreation.

6.4 NAF Key West, Trumbo Point Annex

Operational Protected Area 1 (OP-1)

As shown on the map of Trumbo Point Annex in Volume II of this INRMP, OP-1 is

bound on the north by the Gulf of Mexico; to the south by residences and commercial, warehouse

and light industrial buildings; to the west by Key West Bight; and to the east by Garrison Bight.

OP-1 includes BEQ housing, CBQ lodging, recreational areas (e.g. ball courts, water fun park,

tennis courts, etc.), and historic and potential geologic sites.  In addition, the United States Coast

Guard utilizes port facilities in this area and the City of Key West Port Authority Transit
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Association (PATA) leases land on the southeast side of OP-1.  Several potential manatee

habitats surround OP-1 and a confirmed osprey nest is located to the west of OP-1.  There is no

intact native vegetation, but there are large populations of Australian pine, punktree, and

Brazilian pepper.  Three cultural resource sites also are located in OP-1.  These sites are

designated as Seaplane Hanger (CR-1), Quarters CA Historic Use (CR-2), and Seaplane Boat

Ramps (CR-3).

Management Focus
The primary management focus for OP-1 is land management.  Natural resources

management issues will be dominated by activities related to grounds maintenance and

landscaping, noxious pest control, and stormwater management practices for the protection of

wetlands and water quality for fish and wildlife.

Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Identification and delineation of wetland areas;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity;

§ Shoreline erosion protection; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Objectives
Several unique natural resources are associated with this site (e.g. floodplains, protected

species and wetlands) and they will be managed accordingly.  It primarily will be the

responsibility of the NRM to work with Public Works and Environmental personnel to ensure the

use of site selection and site plan development criteria to minimize impacts to environmental,

ecological, and cultural resources.  In addition, NAF Key West will enforce all local, state, and

federal laws and regulations pertaining to natural and cultural resources.  Management practices

will include, but are not limited to:

§ Posting signs that alert boaters to the presence of manatees in local waters at all boat
ramps on the Installation and enforcing a no-wake zone policy along shorelines within
potential manatee habitat;
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§ Preventing disturbance to osprey nesting areas;

§ Managing nuisance wildlife; and

§ Maintaining beach community areas free of debris for recreational use.

Goals and Objectives
Table 6-6 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for OP-1.

Table 6-6

Natural Resources Management Goals, Objectives, and Strategies for Trumbo Point Annex, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.2 1.2.1-1.2.2 Landscape management.

1 1.3 1.3.1 Coastal zone management.

1 1.4 1.4.1 Ensure that land and water resource management and
use decisions comply with all applicable laws.

2 2.1 2.1.1 Habitat development and protection.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.4 2.4.1 Nuisance animal control.

3 3.1 3.1.1 Natural resource based outdoor recreation.

Mixed Use Area (MU-1)

As shown on the map of Trumbo Point Annex in Volume II of this INRMP, MU-1 is

located on the southeast side of Trumbo Point Annex.  MU-1 is bound to the north and east by

Navy housing developments, and to the south and west by Garrison Bight and the Gulf of

Mexico.  The area is functionally classified as MU-1 because of its significant natural resources

and low-intensity use for military mission requirements.  MU-1 consists primarily of mangrove

fringe used to buffer the residential area from the coast.  Potential manatee habitat surrounds this

functional area.
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Management Focus
The management focus of MU-1 is land management due to the military mission

requirements of the land.  Natural resources management issues will be dominated by activities

related to invasive and exotic plant species control, floodplain management and stormwater

management practices for the protection of wetlands and water quality for fish and wildlife.

Specific management practices and actions include the following:

§ Wetland delineation and assessment; and

§ Coastal zone management.

Other Management Practices
Other management practices include wildlife management activities that focus on the

protection and enhancement of the mangrove fringe and coastal zone. Management practices will

include, but are not limited to:

§ Posting signs that alert boaters to the presence of manatees in local waters at all boat
ramps on the Installation and enforcing a no-wake zone policy along shorelines within
potential manatee habitat.

Goals and Objectives
Table 6-7 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for MU-1.

Table 6-7

Natural Resources Management Goals, Objectives, and Strategies for Trumbo Point Annex, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Habitat development and protection.

2 2.1 2.1.2 Invasive and exotic plant species control.

3 3.1 3.1.1 Natural resource based outdoor recreation.
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6.5 NAF Key West, Peary Court Annex

Operational Protected Area 1 (OP-1)

As shown on the map of Peary Court Annex in Volume II of this INRMP, OP-1 is bound

by residential communities and commercial, warehouse, and light industrial facilities.  The area

encompassing OP-1 is designated as operational because of the presence of operations and

facilities deemed vital to the military mission.  OP-1 contains Navy housing and a 5-acre

historical cemetery.  An area in the center of OP-1 is leased to a credit union.  The Peary Court

Annex site has been essentially cleared of all vegetation, except for several large specimens of

mahogany, ficus, royal poinciana and several exotic trees, particularly, cat claw.  No natural

communities are present, nor are there any known wildlife population present.

Management Focus
The primary management focus for OP-1 is land management due to the military mission

requirements.  Natural resources management issues will be dominated by activities related to

grounds maintenance and landscaping, noxious pest control, and stormwater management

practices for the protection of wetlands and water quality for fish and wildlife.

Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Practices
None.

Goals and Objectives
Table 6-8 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for OP-1.
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Table 6-8

Natural Resources Management Goals, Objectives, and Strategies for Peary Court Annex, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.3 Stormwater management.

1 1.2 1.2.1-1.2.2 Landscape management

2 2.1 2.1.2 Invasive and exotic plant species control.

6.6 NAF Key West, White Street Trailer Annex

Operational Protected Area 1 (OP-1)

As shown on the map of White Street Trailer Park Annex in Volume II of this INRMP,

OP-1 is bound by residential communities and commercial, warehouse and light industrial

facilities.  The area encompassing OP-1 is designated as operational because of the presence of

operations and facilities necessary to the military mission.  OP-1 consists of a Navy recreational

trailer park and mobile homes.  The site is devoid of native vegetation.  Many ornamental and

exotic species are present.

Management Focus
The primary management focus for OP-1 is land management due to the military mission

requirements.  Natural resources management issues will be dominated by activities related to

grounds maintenance and landscaping, noxious pest control, and stormwater management

practices for the protection of wetlands and water quality for fish and wildlife.

Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Practices
Other management practices include removing nuisance animals from the housing areas.
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Goals and Objectives
Table 6-9 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for OP-1.

Table 6-9

Natural Resources Management Goals, Objectives, and Strategies
for White Street Trailer Park Annex, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.3 Stormwater management.

1 1.2 1.2.1-1.2.2 Landscape management

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.4 2.4.1 Nuisance animal control

6.7 NAF Key West, Sigsbee Park Annex

Mixed Use Area (MU-1)

As shown on the map of Sigsbee Park Annex in Volume II of this INRMP, MU-1

encompasses all of Sigsbee Park.  Sigsbee Park is located on Dredgers Key, which is surrounded

by the Gulf of Mexico to the north, east, and west, and the Salt Pond Keys to the south.  MU-1

consists of Navy housing, a marina, campgrounds, picnic sites, playing fields, the Commissary

and fueling facilities.  The Sigsbee Marina includes rental facilities for canoes, rowboats, motor

boats, and fishing gear.  The western 40 acres of this area are undeveloped tidal wetlands,

consisting predominantly of red mangrove, with black and white mangroves occurring throughout

the stand.  Oceanfront beach areas and mangroves surround the island and along with the tidal

wetlands support a variety of fish and wildlife.  MU-1 contains building rooftops that support

identified least and/or roseate tern nesting habitat.  Other rare species that may be found in MU-1

include manatees and sea turtles.  In addition, there are confirmed osprey nests in this area.

Management Focus
The primary management focus for MU-1 is land management.  Natural resources

management issues will be dominated by activities related to grounds maintenance and

landscaping, noxious pest control, and stormwater management practices for the protection of

wetlands and water quality for fish and wildlife.
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Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Identification and delineation of wetland areas;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity;

§ Shoreline erosion protection; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Practices
Other management practices will focus on wildlife and outdoor recreation at Sigsbee

Park.  Management practices will include, but are not limited to:

§ Preventing disturbance to least and /or roseate tern habitat by posting signs and
locking ladderways as deemed appropriate by the Installation NRM;

§ Conducting rooftop maintenance and/or replacement September through March (just
prior to the nesting season) to reduce the need for maintenance during the nesting
season;

§ Posting signs that alert boaters to the presence of manatees in local waters at all boat
ramps on the Installation and enforcing a no-wake zone policy along shorelines within
potential manatee habitat;

§ Continuing to protect the areas of coastal dunes and/or beaches that may be available
for nesting endangered sea turtles;

§ Evaluate all Navy-owned beaches for artificial lighting, exotic vegetation, substrate
type, human use (disturbance) and erosion problems;

§ Preventing disturbance to osprey nesting areas;

§ Removing nuisance animals from natural areas that support threatened and
endangered species;

§ Development of the Sigsbee Park Waterfront Development in the vicinity of the Main
Road circle to increase access to fishing, and RV camping areas; and

§ Maintaining beach community areas free of debris for recreational use.
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Goals and Objectives
Table 6-10 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for MU-1.

Table 6-10

Natural Resources Management Goals, Objectives, and Strategies for Sigsbee Park Annex, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.2 1.2.1-1.2.2 Landscape management

1 1.3 1.3.1 Coastal zone management.

1 1.4 1.4.1 Ensure that land and water resource management and
use decisions comply with all applicable laws.

2 2.1 2.1.1 Habitat development and protection.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.2 2.2.5 Protection of the coastal dunes and/or beaches that
may be available for nesting sea turtles.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.4 2.4.1 Nuisance animal control.

3 3.1 3.1.1 Natural resource based outdoor recreation.

6.8 NAF Key West, Navy Branch Medical Center

Operational Protected Area 1 (OP-1)

As shown on the map of the Navy Branch Medical Center in Volume II of this INRMP,

OP-1 is bound by Navy housing to the north, south, and west, and by Cow Key Channel to the

east.  The area encompassing OP-1 is designated as operational because of the presence of

operations and facilities deemed vital to the military mission.  OP-1 contains a naval branch

medical clinic primarily for active duty members and civil service personnel.  The area also

contains a deactivated multi-story hospital facility and a redesigned historical building which is

used as a guesthouse.  The historical building is considered a cultural resource, known as the

Yates Building L-8.
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Management Focus
The primary management focus for OP-1 is land management due to the military mission

requirements.  Natural resources management issues will be dominated by activities related to

grounds maintenance and landscaping, noxious pest control, and stormwater management

practices for the protection of wetlands and water quality for fish and wildlife.

Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Practices
Other management practices include wildlife management activities that focus on the

protection and enhancement of the mangrove fringe and coastal zone communities and

monitoring for and managing nuisance wildlife.  It primarily will be the responsibility of the

NRM to work with Public Works and Environmental personnel to ensure the use of site selection

and site plan development criteria to minimize impacts to environmental, ecological and cultural

resources.  In addition, NAF Key West will enforce all local, state and federal laws and

regulations pertaining to natural and cultural resources.

Goals and Objectives
Table 6-11 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for OP-1.

Table 6-11

Natural Resources Management Goals, Objectives, and Strategies for
Navy Branch Medical Center, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.2 1.2.1-1.2.2 Landscape management.

1 1.3 1.3.1 Coastal zone management.
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Table 6-11

Natural Resources Management Goals, Objectives, and Strategies for
Navy Branch Medical Center, OP-1

Goals Objectives Strategies Comments

1 1.4 1.4.1 Ensure that land and water resource management and
use decisions comply with all applicable laws.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.4 2.4.1 Nuisance animal control.

6.9 NAF Key West, Boca Chica Airfield

Operational Protected Area (OP-1)

As indicated on the map of Boca Chica Airfield in Volume II of this INRMP, OP-1

includes the entire runway and taxiways.  OP-1 also includes the clear zones that extend out into

the ocean and the mowed apron areas where listed endangered species (e.g., marsh rabbit, least

and roseate tern) have been positively identified.

Management Focus
Because of the presence of threatened and endangered species the management focus of

OP-1 is fish and wildlife management.  Natural resource management activities within OP-1 will

seek to balance airfield operations with high quality wildlife habitat management practices and

actions that include:

§ Preventing disturbance to least and roseate tern habitat by posting signs and locking
ladderways as deemed appropriate by the Installation NRM;

§ Conducting rooftop maintenance and/or replacement September through March (just
prior to the nesting season) to reduce the need for maintenance during the nesting
season;

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas; and

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas;
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Other Management Practices
Because of the vital air operations conducted in OP-1, airfield maintenance and land

management issues are crucial for airfield visibility and safety.  Specific management practices

include the following:

§ Implementing grounds maintenance practices to minimize BASH-related incidents;

§ Controlling invasive and exotic plant species;

§ Controlling soil erosion and stormwater runoff as needed;

§ Wetlands assessment and protection;

§ Coastal zone management; and

§ Monitoring for and managing nuisance wildlife.

Goals and Objectives
Table 6-12 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for OP-1.

Table 6-12
Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.2 Wetland mitigation identification.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.2 1.2.1 Grounds maintenance to reduce BASH.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

2 2.4 2.4.1 Nuisance animal control.
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Operational Protected Area 2 (OP-2)

As shown on the map of the Boca Chica Airfield in Volume II of this INRMP, OP-2 is

located on the north side of the runway.  OP-2 includes air operations support buildings, transient

housing, administrative buildings and recreational facilities.  OP-2 contains transitional zones that

provide habitat for the marsh rabbit and building tops that support identified least and roseate tern

nesting habitat. Mangrove fringe habitat that supports fish and wildlife bounds the north side of

OP-2.  Roosting habitat for bats also has been observed in this area.

Management Focus
Because of the presence of threatened and endangered species, the management focus of

OP-2 is fish and wildlife management.  Natural resource management activities within OP-2 will

seek to balance airfield operations with high quality wildlife habitat.  Management practices and

actions include:

§ Preventing disturbance to least and roseate tern habitat by posting signs and locking
ladderways as deemed appropriate by the Installation NRM;

§ Conducting rooftop maintenance and/or replacement September through March (just
prior to the nesting season) to reduce the need for maintenance during the nesting
season;

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas;

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas;

§ Maintaining the availability of habitat for bats and educate appropriate Installation
personnel about the occurrence of and protection of bats; and

§ Management of nuisance wildlife.

Other Management Practices
Due to high urbanization in this area, land management practices are needed.  Natural

resources management activities will include grounds maintenance and landscaping, noxious pest

control, and stormwater management practices for the protection of wetlands and water quality

for fish and wildlife.

Specific management practices and actions include the following:

§ Implementing grounds maintenance practices to minimize BASH related incidents;

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;
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§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity;

§ Managing nuisance wildlife;

§ Controlling soil erosion; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

Goals and Objectives
Table 6-13 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for OP-2.

Table 6-13

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, OP-2

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.2 Wetland mitigation identification.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.2 1.2.1-1.2.2 Landscape management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

2 2.4 2.4.1 Nuisance animal control.

Protected Area 1 (P-1)

As illustrated on the map of Boca Chica Airfield in Volume II of this INRMP, P-1 is

located on the western side of Boca Chica Key.  This area includes a beach and the Boca Chica

Marina, which contains 83 to 100 boat slips and provides kayaks for use by DoD community.
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This area is designated protected due to its habitat sensitivity and high natural resource-based

recreational potential.  The site includes rental facilities for canoes, rowboats, motor boats, and

fishing gear, and a small sandy beach.  The area surrounding the marina is potential manatee

habitat.

Management Focus
Due to the natural resource-based recreational opportunities associated with the existing

facilities and access to Boca Chica Channel, the management objective of P-1 is outdoor

recreation.  Management focus activities will include maintaining the beach and keeping the

marina area clean for recreational use.

Other Management Practices
Other management practices will involve protection of the potential Florida manatee

habitat at Boca Chica Marina through continued implementation of FDEP manatee protection

measures (including educational signage and no-wake zones) as part of the regulatory permit

special conditions.  Stormwater quality monitoring is necessary to ensure that runoff from the

marina does not enter the coast or the unique aquatic habitat of the Lower Florida Keys.

Additionally the coastal zone will be protected and enhanced to support important fish and

wildlife communities.

Goals and Objectives
Table 6-14 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for P-1.

Table 6-14

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, P-1

Goals Objectives Strategies Comments

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

3 3.1 3.1.1 Natural resource based outdoor recreation.
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Protected Area 2 (P-2)

As illustrated on the map of Boca Chica Airfield in Volume II of this INRMP, P-2 is

located on the southeast side of Boca Chica Key.  P-2 is an oceanfront beaching area used by the

base personnel.  This area is designated as protected due to the presence of potential sea turtle

nesting habitat and natural resource-based recreational opportunities.

Management Focus
The primary management focus for P-2 is natural resource-based outdoor recreation.

Management focus activities will include maintaining the beach area for recreational use and

nature study by protecting it from stormwater runoff and debris.

Other Management Practices
Other management practices will involve protection of the potential sea turtle nesting

habitat in the area.  Additionally, the coastal zone will be protected and enhanced to support

important fish and wildlife communities.

Goals and Objectives
Table 6-15 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for P-2.

Table 6-15

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, P-2

Goals Objectives Strategies Comments

1 1.1 1.1.2 Stormwater management.

1 1.1 1.1.3 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

2 2.2 2.2.5 Protection of the coastal dunes and/or beaches that
may be available for nesting sea turtles.

3 3.1 3.1.1 Natural resource based outdoor recreation.

Mixed-Use Management Area 1 (MU-1)

As shown on the map of Boca Chica Airfield in Volume II of this INRMP, MU-1 is

located on the west-southwest side of Boca Chica Airfield.  The area contains a few Navy

buildings and a weapons area. Development of the MU-1 has been minimal because it is

encumbered by safety requirements during explosive ordinance handling activities (i.e., ESQD

arcs).  The natural communities within MU-1 include large mangrove areas, transitional areas,

upland hammock areas, and coastal zones.  These communities provide important habitat for the
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endangered bald eagle, marsh rabbit, and potential Stock Island tree snail, as well as several other

wildlife and plant species.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on creating vegetative

conditions conducive to the sustainability of threatened and endangered species (Section 3.4.3)

known to use the site.

Specific management practices and activities include:

§ Projects to protect and maintain the bald eagle nesting platform and surrounding
buffer area on Boca Chica Key;

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas; and

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas.

Other Management Practices
Other management practices will involve the extension of outdoor recreational

opportunities and land management activities including wetland and floodplain protection and

stormwater management practices.   NAF Key West will manage the shoreline adjacent to the

Western Sambos Ecological  Reserve for consistency with the NMFS restrictions as described in

Appendix IV of 15 CFR 922.

Goals and Objectives
Table 6-16 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-2.

Table 6-16

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.3 Establish buffer zone.

2 2.2 2.2.4 Maintain and protect the bald eagle nesting platform.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.
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Table 6-16

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, MU-1

Goals Objectives Strategies Comments

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

3 3.1 3.1.1 Natural resource based outdoor recreation.

Mixed-Use Management Area 2 (MU-2)

As shown on the map of Boca Chica Airfield in Volume II of this INRMP, MU-2 is

located on the northeast side of the Boca Chica Airfield.  The area is functionally classified as

MU-2 because of its significant natural resources and low-intensity use for military mission

requirements.  MU-2 consists primarily of large mangrove areas, transitional areas, and coastal

zones.  A taxiway and service roads associated with the airfield are in this area.  The endangered

Lower Keys marsh rabbit inhabits this area.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on creating vegetative

conditions conducive to the sustainability of threatened and endangered species (Section 3.4.3)

known to use the site.

Specific management practices and activities include:

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas; and

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;
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§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§ Coastal zone management

Goals and Objectives
Table 6-17 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-2.

Table 6-17

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, MU-2

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

Mixed-Use Management Area 3 (MU-3)

As shown on the map of Boca Chica Airfield in Volume II of this INRMP, MU-3 is

completely undeveloped and consists entirely of mangroves, transitional zones and invasive and

exotic plant species.  The area is functionally classified as MU-3 because of its significant natural

resources and its close proximity to the airfield.  The endangered Lower Keys marsh rabbit exists

in this area.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on creating vegetative

conditions conducive to the sustainability of threatened and endangered species (Section 3.4.3)

known to use the site.

Specific management practices and activities include:

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas; and
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§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas.

Other Management Practices
Other management practices will involve invasive and exotic plant species removal and

stormwater management practices for the protection of wetlands and water quality for fish and

wildlife.

Goals and Objectives
Table 6-18 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-3.

Table 6-18

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, MU-3

Goals Objectives Strategies Comments

1 1.1 1.1.2 Stormwater management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

Mixed-Use Management Area 4 (MU-4)

As shown on the map of Boca Chica Airfield in Volume II of this INRMP, MU-4 is

located on the eastern side of the Boca Chica Airfield.  The area contains airfield infrastructures,

service roads, and a weapons area.  Development of the area has been minimal because it is

encumbered by safety requirements during explosive ordinance handling activities (i.e., ESQD

arcs).  The natural communities within MU-4 include large mangrove areas, transitional areas and

coastal zones.  These communities provide important habitat for the least and roseate tern, and

marsh rabbit, as well as several other wildlife and plant species.

Management Focus
The management focus for MU-4 addresses the amount of natural resources and reflects

non-intensive use by the Navy.  The management focus is fish and wildlife management.

Specific management practices and activities include the following:

§ Preventing disturbance to least and roseate tern ground gravel substrate nesting habitat
by posting signs during September through March, as deemed appropriate by the
NRM;
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§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas;

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas; and

§ Preventing disturbance to osprey nesting areas.

Other Management Practices
Other management practices will involve natural resource-based outdoor recreation and

land management activities.  Specific management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity;

§ Coastal zone management consistent with the NMFS restrictions for the Western
Sambos Ecological Reserve as described in Appendix IV of 15 CFR 922; and

§ Maintaining Geiger Creek kayaking trail for recreational use.

Goals and Objectives
Table 6-19 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-4.

Table 6-19

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, MU-4

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.
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Table 6-19

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, MU-4

Goals Objectives Strategies Comments

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

3 3.1 3.1.1 Natural resource based outdoor recreation.

Mixed-Use Management Area 5 (MU-5)

As shown on the map of Boca Chica Airfield in Volume II of this INRMP, MU-5 is

located on the south side of the Boca Chica Airfield on the periphery of the runway.  The area is

functionally classified as MU-5 because of its significant natural resources and low-intensity use

for military mission requirements. MU-5 primarily consists of large mangrove areas, transitional

areas, and coastal zones.  These communities provide important habitat for the endangered marsh

rabbit, as well as several other wildlife and plant species.

Management Focus
The management focus for MU-5 addresses the amount of natural resources and reflects

non-intensive use by the Navy.  The management focus is fish and wildlife management.

Specific management practices and activities include the following:

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas;  and

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Coastal zone management consistent with the NMFS restrictions for the Western
Sambos Ecological Reserve as described in Appendix IV of 15 CFR 922.
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Goals and Objectives
Table 6-20 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-5.

Table 6-20

Natural Resources Management Goals, Objectives, and Strategies for Boca Chica Airfield, MU-5

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

6.10 NAF Key West, Pistol Range

Mixed-Use Management Area 1 (MU-1)

As shown on the map of the Pistol Range in Volume II of this INRMP, MU-1 is bordered

to the south by U.S. Highway 1 and to the north, east, and west by mangrove fringe and the Gulf

of Mexico.  This area consists of Navy administrative offices, a hazardous waste storage facility,

a wastewater treatment facility (inspection well), a supply barn, and abandoned bunkers used for

storage.  MU-1 was formerly a SWMU site, but was removed from the IR Program due to

modifications in the operating permit status of the sewage and wastewater treatment plants

located within MU-1.  The natural communities within MU-1 include large mangrove areas,

transitional areas, and coastal zones.  These communities provide important habitat for several

wildlife and plant species, including the endangered marsh rabbit.  An osprey nest is located on

the far north end of this site.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on creating vegetative

conditions conducive to the sustainability of fish and wildlife living in the natural community

areas.



14:822.SZ03.05_T1348/Final NAFKW INRMP.doc 6-33

Specific management practices and activities include:

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas;

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas; and

§ Preventing disturbance to osprey nesting areas.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Coastal zone management.

Goals and Objectives
Table 6-21 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-1.

Table 6-21

Natural Resources Management Goals, Objectives, and Strategies for Pistol Range, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.
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6.11 NAF Key West, Northwest Wetlands

Protected Area 1 (P-1)

As shown on the map of the Northwest Wetlands in Volume II of this INRMP, P-1 is

bordered to the north, east, and west by the Gulf of Mexico, and to the south by upland natural

communities.  The area is completely undeveloped, consisting of a mixed mangrove tidal swamp

that is in relatively pristine condition.  This area supports a large number of wading birds.

Because of the importance of this area in providing water quality protection and wildlife habitat

protection (e.g., bird and fish habitat), this area has been designated as protected by NAF Key

West.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on protecting and

enhancing the wetland communities for the sustainability of fish and wildlife inhabiting these

areas.

Specific management practices and activities include:

§ Protection and enhancement of the natural communities and habitats for the existing
and potential bird rookeries; and

§ Neotropical migratory bird survey and monitoring activities.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Shoreline erosion protection.
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Goals and Objectives
Table 6-22 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for P-1.

Table 6-22

Natural Resources Management Goals, Objectives, and Strategies for Northwest Wetlands, P-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

6.12 NAF Key West, Boca Chica Hawk Missile Site

Mixed Use Area (MU-1)

As shown on the map of the Boca Chica Hawk Missile Site in Volume II of this INRMP,

MU-1 is entirely surrounded by the Northwest Wetlands.  MU-1 consists of a NOAA radar site

and several buildings associated with the missile site.  Only one of the buildings currently is

being used.  The remaining portion of MU-1 consists primarily of tidal swamp, which supports a

large number of wading birds.

Management Focus
The primary management focus for MU-1 is land management.  Natural resources

management issues will be dominated by activities related to grounds maintenance and

landscaping, wetlands management, and stormwater management practices for the protection of

wetlands and water quality for fish and wildlife.

Specific management practices and activities include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Identification and delineation of wetland areas;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;
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§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Practices
Other management practices will focus on projects to protect and enhance the fish and

wildlife inhabiting the wetland communities.

Goals and Objectives
Table 6-23 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for MU-1.

Table 6-23

Natural Resources Management Goals, Objectives, and Strategies
for Boca Chica Hawk Missile Site, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.2 1.2.1-1.2.2 Landscape management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Habitat development and protection.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

6.13 NAF Key West, Geiger Key

Mixed Use Area (MU-1)

As shown on the map of Geiger Key in Volume II of this INRMP, MU-1 is surrounded

by the Atlantic Ocean to the north, east, and west, and is connected to Boca Chica Key to the

south.  Geiger Key contains an inactive Hawk missile site that was transferred to the Navy.  The

missile site is not within the boundaries of MU-1.  MU-1 consists of an undeveloped natural

resource area used for research, recreation, and wildlife habitat.  Boat ramps are located on the

northeast side of MU-1.  The natural communities within MU-1 include oceanfront beaches,

mangrove areas, coastal zones, and transitional areas.  These communities contain important

habitat for the endangered marsh rabbit and several other fish and wildlife species.
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Management Focus
The primary management focus for MU-1 is fish and wildlife, addressing the abundance

of natural resources and reflecting limited human activity.  Habitat management will focus on

creative vegetative conditions conducive to the sustainability of fish and wildlife living in the

natural community areas.

Specific management practices and actions include the following:

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit habitat adjacent to mowed areas;

§ Evaluating rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas;

§ Posting signs that alert boaters to the presence of manatees in local water at all boat
ramps on the Installation and enforcing a no-wake zone policy along shorelines within
potential manatee habitat; and

§ Evaluating all Navy-owned beaches for artificial lighting, exotic vegetation, substrate
type, human use (disturbance) and erosion problems;

Other Management Practices
Other management practices include outdoor recreation and land management activities.

Management practices will include, but are not limited to:

§ Identification and delineation of wetlands;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Controlling invasive and exotic plant species;

§ Minimizing the loss of floodplain habitat and attenuation capacity;

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys; and

§ Shoreline erosion protection.

Goals and Objectives
Table 6-24 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for MU-1.
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Table 6-24

Natural Resources Management Goals, Objectives, and Strategies for Geiger Key, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Habitat development and protection.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

3 3.1 3.1.1 Natural resource based outdoor recreation.

6.14 NAF Key West, Big Coppitt Key

Mixed-Use Management Area 1 (MU-1)

As shown on the map of Big Coppitt Key in Volume II of this INRMP, MU-1 is bordered

by residential homes and businesses to the north and east, by the oceanfront to the southwest, and

by wetland areas to the southeast. MU-1 contains the Big Coppitt former army antenna facility

and a few associated buildings.  The majority of MU-1 consists of large mangrove areas with

coastal zones on the southwest side.  These natural communities in MU-1 provide important

habitat for several fish, wildlife, and plant species.

Management Focus
The primary management focus for MU-1 is land management.  Natural resources

management issues will be dominated by activities related to grounds maintenance and

landscaping, wetlands management, and stormwater management practices for the protection of

wetlands and water quality for fish and wildlife.

Specific management practices and activities include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;
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§ Identification and delineation of wetland areas;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Coastal zone management;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Practices
Other management practices will focus on projects to protect and enhance the fish and

wildlife inhabiting the wetland communities and coastal zones.

Goals and Objectives
Table 6-25 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-1.

Table 6-25

Natural Resources Management Goals, Objectives, and Strategies for Big Coppitt Key, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.2 1.2.1-1.2.2 Landscape management

1 1.1 1.1.4 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Habitat development and protection.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

Mixed-Use Management Area 2 (MU-2)

As shown on the map of Big Coppitt Key in Volume II of this INRMP, MU-2 is bordered

on the north by a residential development and shops; on the south by MU-3, which is

predominantly wetland communities; on the west by Old Boca Chica Road and wetland

communities in MU-5; and on the east by the oceanfront.  The area is functionally classified as

MU-2 because of its significant natural resources and low-intensity use for military mission

requirements.  A canal runs through the center of MU-2.  Natural communities in MU-2 consist

of Rockland hammock, transitional zones, and coastal rock barren.  Brazilian pepper is common
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in the hardwood/buttonwood margin.  The site appears to be used as a wintering or stopover site

for migratory birds and provides important habitat for several other wildlife species.

Management Focus
The management focus for MU-5 addresses the amount of natural resources and reflects

non-intensive use by the Navy.  The management focus is fish and wildlife management.

Specific management practices and activities include the following:

§ Monitoring to qualitatively assess ecological diversity in representative areas of the
major plant community types; and

§ Neotropical migratory bird survey and monitoring activities.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Coastal zone management.

Goals and Objectives
Table 6-26 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-2.

Table 6-26

Natural Resources Management Goals, Objectives, and Strategies for Big Coppitt Key, MU-2

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.
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Table 6-26

Natural Resources Management Goals, Objectives, and Strategies for Big Coppitt Key, MU-2

Goals Objectives Strategies Comments

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

Mixed-Use Management Area 3 (MU-3)

As shown on the map of Big Coppitt Key in Volume II of this INRMP, MU-3 is bound

by MU-2 on the north; MU-4 on the south; Old Boca Chica Road followed by MU-5 on the west;

and the oceanfront on the east. A canal runs through the center of MU-3. The assessment and

cleanup of this site is being addressed by the Installation.

 Natural communities in MU-3 consist of Rockland hammock, transitional zones and

coastal rock barren.  Brazilian pepper is common in the hardwood/buttonwood margin.  The site

appears to be used as a wintering or stopover site for migratory birds, and provides important

habitat for several other wildlife species.

Management Focus
The management focus for MU-3 addresses the amount of natural resources and reflects

non-intensive use by the Navy.  The management focus is fish and wildlife management.

Specific management practices and actions include the following:

§ Neotropical migratory bird survey and annual monitoring activities; and

§ Monitoring to qualitatively assess ecological diversity in representative areas of the
major plant community types.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;
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§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Coastal zone management.

Goals and Objectives
Table 6-27 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-3.

Table 6-27

Natural Resources Management Goals, Objectives, and Strategies for Big Coppitt Key, MU-3

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

Mixed-Use Management Area 4 (MU-4)

As shown on the map of Big Coppitt Key in Volume II of this INRMP, MU-4 is bound

by MU-3 to the north, hardwood hammock forest to the west, and the oceanfront to the south and

the east. The area contains airfield infrastructures, service roads, and a weapons area.

Development of the area has been minimal because it is encumbered by safety requirements for

the weapons area.  The natural communities within MU-4 include large mangrove areas,

transitional areas and coastal zones.  These communities provide important habitat wildlife and

plant species.

This area contains an IR Program AOC site known as the Big Coppitt Key Civilian

Disposal Area.  The AOC is an area formerly used by civilians for disposal of car and truck

bodies and frames. Metals contamination associated with discarded motor vehicles has been

found at the site.

The area is functionally classified as MU-4 because of its significant natural resources

and low-intensity use for military mission requirements. Natural communities in MU-4 consist of

Rockland hammock, transitional zones, and coastal rock barren.  Brazilian pepper is common in

the hardwood/buttonwood margin.  The site appears to be used as a wintering or stopover site for

migratory birds and provides important habitat for several other wildlife species.
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Management Focus
The management focus addresses the abundance of natural resources and reflects limited

human activities.  The management focus is fish and wildlife management.

Specific management practices and actions include:

§ Neotropical migratory bird survey and annual monitoring activities; and

§ Monitoring to qualitatively assess ecological diversity in representative areas of the
major plant community types.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Coastal zone management.

Goals and Objectives
Table 6-28 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-4.

Table 6-28

Natural Resources Management Goals, Objectives, and Strategies for Big Coppitt Key, MU-4

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.
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Mixed-Use Management Area 5 (MU-5)

As shown on the map of Big Coppitt Key in Volume II of this INRMP, MU-5 is bordered

to the north by MU-1, residences, and businesses; to the east by wetland communities containing

MU-2, MU-3 and MU-4; and to the south and west by the oceanfront.  The area is functionally

classified as MU-5 because of its significant natural resources and low-intensity use for military

mission requirements.  MU-5 consists primarily of coastal zones and mangrove fringe natural

communities.  These communities provide important habitat for the fish and wildlife, and appear

to be used as a wintering or stopover site for migratory birds.

Management Focus
The management focus for MU-5 addresses the amount of natural resources and reflects

non-intensive use by the Navy.  The management focus is fish and wildlife management.

Specific management practices and actions include the following:

§ Neotropical migratory bird survey and annual monitoring activities;

§ Evaluate all Navy-owned beaches for artificial lighting, exotic vegetation, substrate
type, human use (disturbance) and erosion problems; and

§ Monitoring to qualitatively assess ecological diversity in representative areas of the
major plant community types.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Coastal zone management.

Goals and Objectives
Table 6-29 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-5.
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Table 6-29

Natural Resources Management Goals, Objectives, and Strategies for Big Coppitt Key, MU-5

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetland assessment and protection.

1 1.1 1.1.2 Stormwater management.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

6.15 NAF Key West, Rockland Key

Operational Protected Area 1 (OP-1)

As shown in on the map of Rockland Key Volume II of this INRMP, OP-1 is bound by

the coast and some undeveloped land areas.  OP-1 contains a small residential community and

some Navy buildings.  Natural communities in OP-1 include mangrove tidal swamp, Rockland

hammock and coastal rock barren.  Well-established populations of Brazilian pepper and

Australian pine are throughout the interior portion of this site.  These communities provide

important habitat for the fish and wildlife and appear to be used as a wintering or stopover site for

migratory birds.

Management Focus
The primary management focus for OP-1 is land management.  Natural resources

management issues will be dominated by activities related to grounds maintenance and

landscaping, noxious pest control, and stormwater management practices for the protection of

wetlands and water quality for fish and wildlife.

Specific management practices and actions include the following:

§ Using environmentally beneficial landscaping practices (xeriscaping) to reduce the
need for irrigation, fertilizers, and pesticides;

§ Controlling invasive and exotic plant species;

§ Identification and delineation of wetland areas;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity;
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§ Shoreline erosion protection; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Objectives
Several unique natural resources are associated with this site and they will be managed

for fish and wildlife resources.  It primarily will be the responsibility of the NRM to work with

Public Works and Environmental personnel to ensure the use of site selection and site plan

development criteria to minimize impacts to environmental and ecological resources.  In addition,

NAF Key West will enforce all local, state and federal laws and regulations pertaining to natural

and cultural resources.  Management practices will include but are not limited to:

§ Evaluating all Navy-owned beaches for artificial lighting, exotic vegetation, substrate
type, human use (disturbance) and erosion problems; and

§ Neotropical migratory bird survey and annual monitoring activities.

Goals and Objectives
Table 6-30 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved under the management focuses identified for OP-1.

Table 6-30
Natural Resources Management Goals, Objectives, and Strategies for Rockland Key, OP-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.2 1.2.1-1.2.2 Landscape management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

Mixed Use Area 1 (MU-1)

As shown on the map of Rockland Key in Volume II of this INRMP, MU-1 consists of

several small pristine natural community areas between U.S. Highway 1 to the north, and
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Midway Avenue to the south.  The area is functionally classified as MU-1 because of its

significant natural resources and low-intensity use for military mission requirements.  The natural

communities in MU-1 include tidal swamp, coastal rock barren, and lowland coastal hammock.

These communities provide important habitat for the fish and wildlife and appear to be used as a

wintering or stopover site for migratory birds.

Management Focus
The primary management focus for MU-1 is land management.  Natural resources

management issues will be dominated by activities such as shoreline erosion protection and

stormwater management practices for the protection of wetlands and water quality for fish and

wildlife.

Specific management practices and activities include the following:

§ Controlling invasive and exotic plant species;

§ Identification and delineation of wetland areas;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity;

§ Shoreline erosion protection; and

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys.

Other Management Objectives
Several unique natural resources are associated with this site (e.g. floodplains,

protected species and wetlands) and they will be managed accordingly.  It primarily will be the

responsibility of the NRM to work with the Public Works and Environmental personnel to ensure

the use of site selection and site plan development criteria to minimize impacts to environmental,

ecological and cultural resources.  In addition, NAF Key West will enforce all local, state and

federal laws and regulations pertaining to natural and cultural resources.  Management practices

will include, but are not limited to:

§ Continuing to protect the areas of coastal dunes and/or beaches that may be available
for nesting endangered sea turtles;

§ Monitoring to qualitatively assess ecological diversity in representative areas of the
major plant community types.
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§ Evaluate all Navy-owned beaches for artificial lighting, exotic vegetation, substrate
type, human use (disturbance) and erosion problems; and

§ Neotropical migratory bird survey and monitoring activities.

Goals and Objectives
Table 6-31 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-1.

Table 6-31

Natural Resources Management Goals, Objectives, and Strategies for Rockland Key, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

6.16 NAF Key West, Navy Transmitter Site/Saddlebunch
Key

Mixed-Use Management Area 1 (MU-1)

As shown on the map of the Navy Transmitter Site/Saddlebunch Key in Volume II of this

INRMP, MU-1 is surrounded by the Gulf of Mexico and the Atlantic Ocean.  Except for the

narrow fill pad for the access road and a relatively small area associated with buildings and an

antenna, this key is in natural condition.  MU-1 consists primarily of undeveloped areas

consisting of extensive tidal swamp, Five Mile Creek, limited areas of Rockland Hammock and

somewhat more extensive coastal rock barren.  This area supports habitat of the federally

endangered silver rice rat and Lower Keys marsh rabbit.  In addition, the site provides excellent

habitat for aquatic, terrestrial and migratory bird species.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on creating vegetative
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conditions conducive to the sustainability of threatened and endangered species (Section 3.4.3)

known to use the site.

Specific management practices and actions include:

§ Projects to protect rare species, such as erecting signs to alert grounds maintenance
personnel of marsh rabbit and rice rat habitat adjacent to mowed areas;

§ Evaluate rabbit population and habitat information to identify corridors for re-
colonization of unoccupied areas;

§ Neotropical migratory bird survey and annual monitoring activities;

§ Protection and enhancement of the natural communities and habitats for the existing
and potential bird rookeries; and

§ Monitoring to qualitatively assess ecological diversity in representative areas of the
major plant community types.

Other Management Practices
Other management practices will involve land management activities.  Specific

management practices and actions include the following:

§ Continued stormwater quality monitoring to ensure that runoff does not damage
wetland areas or the unique aquatic habitat of the Lower Florida Keys;

§ Controlling invasive and exotic plant species;

§ Wetlands assessment and protection;

§ Maintaining or creating 50-foot natural upland buffers adjacent to the wetlands;

§ Minimizing the loss of floodplain habitat and attenuation capacity; and

§  Coastal zone management.

Goals and Objectives
Table 6-32 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-1.
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Table 6-32

Natural Resources Management Goals, Objectives, and Strategies for
Navy Transmitter Site/Saddlebunch Key, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

1 1.3 1.3.1 Coastal zone management.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.3 2.3.1 Monitor threatened and endangered species
populations.

2 2.3 2.3.2 Develop maps depicting corridor system and provide
educational signage to delineate field boundaries.

6.17 NAF Key West, Battery HM-40/Key Largo Site

Mixed-Use Management Area 1 (MU-1)

As shown on the map of the Battery HM-40/Key Largo Site in Volume II of this INRMP,

MU-1 is bordered by the Atlantic Ocean and the Crocodile Lake National Wildlife Refuge.  The

site is used by the Navy as a Hawk missile site. The natural communities in MU-1 include

hardwood hammocks and tidal mangroves .  These communities provide habitat for the American

crocodile, Key Largo wood rat, Key Largo cotton mouse, Schauf swallowtail butterfly, Stock

Island tree snail and Eastern indigo snake.  The area is also designated as critical habitat for the

American crocodile.

Management Focus
The management focus is fish and wildlife, addressing the abundance of natural resources

and reflecting limited human activities.  Habitat management will focus on creating vegetative

conditions conducive to the sustainability of the wildlife communities.

Specific management practices and activities include:

§ Evaluating the Key Largo property to determine if the area is “occupied” or “non-
occupied” by the American crocodile;
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§ Monitoring to qualitatively assess ecological diversity in representative areas of the
major plant community types;

§ Neotropical migratory bird survey and annual monitoring activities; and

§ Coordinating with the USFWS for the purposes of protecting and restoring natural
communities on Navy property within the boundaries of the refuge.

Other Management Practices
Other management practices will involve invasive and exotic species control, wetland

and floodplain protection, and stormwater management practices.

Goals and Objectives
Table 6-33 presents the natural resources management goals, objectives, and strategies

(see Section 4) to be achieved from the management focuses identified for MU-1.

Table 6-33

Natural Resources Management Goals, Objectives, and Strategies for
Battery HM-40/Key Largo Site, MU-1

Goals Objectives Strategies Comments

1 1.1 1.1.1 Wetlands assessment and protection.

1 1.1 1.1.3 Stormwater management.

1 1.1 1.1.4 Soil erosion control plan.

2 2.1 2.1.1 Plant community mapping and long-term monitoring
of ecological diversity.

2 2.1 2.1.2 Invasive and exotic plant species control.

2 2.1 2.1.3 Establish buffer zone.

2 2.2 2.2.7 Protect and enhance federally designated critical
habitat of the American Crocodile and habitat of the
Key Largo wood rat, Key Largo cotton mouse, Schauf
swallowtail butterfly, Stock Island tree snail and the
Eastern indigo snake..

2 2.3 2.3.1 Monitor threatened and endangered species
populations
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A NAF Key West Projects

Appendix A describes the projects to be implemented by NAF Key West.  Projects were

identified by the NAF Key West NRM and Regional NRM in consultation with foresters, fish and

wildlife biologists, and soil conservationists with the Land Management Department of Southern

Division, as well as with federal, state, and county wildlife biologists, foresters, and land managers.

For each project, Appendix A discusses the purpose, location, description, cost, relevance to the goals

and objectives listed in Section 4, baselines, monitoring, and legal requirements.

It is the intent of NAF Key West to implement the projects as described in Appendix A to the

greatest extent possible.  The implementation of projects is largely dependent upon availability of

funds.  Funding for implementation of the INRMP will come from the Installation, Commander in

Chief Atlantic Fleet (CINCLANFLT; Major Claimant), or Naval Facilities Engineering Command

natural resources fund sources.  The natural resources programs and projects described here are

divided into mandatory and stewardship categories to reflect implementation priorities.  Every effort

will be made to acquire O & M(N) Environmental, or other funding to implement DoD mandatory

projects in the timeliest manner possible.  Stewardship projects will be funded through forestry,

agricultural outlease, fish and wildlife, Legacy, or other fund sources as funding and personnel

resources become available. Table A-1 summarizes the projects and Table A-2 shows project costs by

fiscal year.
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Table A-1
NAF KEY WEST INRMP PROJECTS

Project
No. Project Description

INRMP
Page
Ref.

Scheduled
Implemen-
tation (FY)

Legal
Driver

Navy
Assess-
ment

Level1
Funding
Priority

Budget
Criteria2

Cost
Estimate

$$
Funding
Source

NEPA
Require-

ment

Date
Project

Completed
1 Wetland Jurisdictional Delineations FY 2004, FY

2005 (revise
every 5 years)

5, 9, 15 1 M 12006 $200,000 ENV, STA No

2 Wetland Mitigation Identification,
Prioritization and Establishment NAF
Key West Mitigation Banking System

FY 2004’
FY 2005

5,15 2 S 12025 $150,000 ENV, STA No

3 Demonstration project to Evaluate
Mowing Schedules of Semi-improved
Lands of Boca Chica Airfield

FY 2005
(evaluate over 5

years)

4 5 S 12036 $50,000 ENV No

4 Shoreline Protection Plan/Restoration
Plan

FY 2004
(implement
annually)

2, 3 1 M 12035 $35,000 ENV, STA No

5a Plant Community Maps FY 2002 – FY
2003 (revise

every 5 years)

15 5 S 12036 $40,000 AO, FOR No

5b Long-term Monitoring of Ecological
Diversity in Native Plant Communities

FY 2003 2,4 1 M 12025 $50,000  ENV, STA No

6a Invasive and  Exotic Plant Species
Mapping

FY 2004 1, 2, 12 1 M 12015 $60,000 ENV, STA No

6b Invasive and  Exotic Plant Species
Removal Plan

FY 2004
(implement

over 7 years)

1, 2, 12 1 M 12016 $105,000 ENV, STA No

7 Establish Buffer System FY 2004 15 2 S 12036 $42,000 AO, FOR No
8 Establish Protected Areas Unavailable for

Development
FY 2003 2, 15 2 S 12036 $60,000 AO, FOR No

9a Endangered Lower Keys Marsh Rabbit
and Silver Rice Rat Population Surveys

FY 2004, FY
2005 (revised
every 5 years)

2, 4 1 M 12035 $60,000 ENV No

9b Other Species of Special Concern
Population Surveys

FY 2004, FY
2005 (revised
every 5 years)

2, 4 1 M 12036 $25,000 ENV No

10 Evaluate Rabbit Population and Habitat
Information to Identify Corridors for Re-
colonization of Unoccupied Areas

FY 2004 2, 4 1 M 12036 $30,000 ENV No

11 Marsh Rabbit Recovery Plan Update and
Implementation of Projects

FY 2004 – FY
2010

2, 4 1 M 12036 $210,000 ENV No
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Table A-1
NAF KEY WEST INRMP PROJECTS

Project
No. Project Description

INRMP
Page
Ref.

Scheduled
Implemen-
tation (FY)

Legal
Driver

Navy
Assess-
ment

Level1
Funding
Priority

Budget
Criteria2

Cost
Estimate

$$
Funding
Source

NEPA
Require-

ment

Date
Project

Completed
12 Nuisance Animal Control FY 2001 (on-

going)
2, 15,

20
1 M 12036 $5,000

annually
MWR, STA No

13 Sigsbee Park Waterfront Development 13 2 S 12039 MWR Yes

Phase I Design and Permitting I FY 2002, FY
2003

I
$250,000

Phase II Construction II FY 2004, FY
2005

II
$500,000

14 Natural Resources Training FY 2004 (on-
going)

2 1 M 12940 $10,000
annually

ENV, STA No

15 Cooperative Agreement
Update/Revisions

FY 2004 (on-
going)

2, 4 1 M 00000 $0 No

16 Base Natural Resources Awareness and
Training

FY 2004 (on-
going)

2 1 M 12940 $2,000
annually

ENV, STA No

17 Community Outreach FY 2001 (on-
going)

5 S 12999 $2,000
annually

 MWR, STA No

18 Establish a Master GIS System FY 2002, FY
2003

(Implement
over 7 years)

1 M 12005 $301,500  STA No

19 INRMP Update and Revision FY 2006 2 1 M 12026 $50,000 ENV Yes

Notes:  See Table A-2 for Project Costs by Year.
1 From EPR “Guidebook”  (Cookbook)
2 “Guidebook Number” is from Chapter 12 of EPR Guidebook  (Cookbook).

Key:
FY = Fiscal year.
M = Mandatory project.
S = Stewardship project.

Source of Funds:
AO = Agricultural Outleasing.

ENV = Environmental O&M(N).
FOR = Forestry.

LY = Legacy.
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Table A-1
NAF KEY WEST INRMP PROJECTS

Key (cont):
MWR = Morale, Welfare and Recreation.

O&M(N) = Navy Operations and Maintenance.
SCAC = Student Conservation Association Coordinator.

STA = Station O&M(N).
UF = User Fees.

Legal Drivers
1 = 7 U.S.C. 2814  Management of Undesirable Plants on Federal Lands
2 = 16 U.S.C. 670 a-f  Sikes Act Improvement Amendment
3 = 16 U.S.C. 1456  Coastal Zone Management
4 = 16 U.S.C. 1531 and 1536  Endangered Species Act
5 = 33 U.S.C. 1251  Clean Water Act
6 = 16 U.S.C. 1955  Magnuson Stevenson Fisheries Management Act
7 = 16 U.S.C. 703  Migratory Bird Treaty Act
8 = 16 U.S.C. 2912  North American Wetland Conservation Act
9 = 16 U.S.C. 4408  North American Wetland Conservation Act

10 = EO 13148  Greening the government through environmental management
11 = EO 13112  Invasive Species
12 = EO 13089  Coral Reef Protection
13 = EO 12962  Recreational Fisheries
14 = EO 11990  Protection of Wetlands
15 = DoD INST 4715.3  Environmental Conservation Program
16 = OPNAVINST 3750.6Q  BASH Plan
17 = OPNAVINST 5090.1B  National Environmental Policy Act
18 = OPNAVINST 11010.1J  Base Master Plan
19 = OPNAVINST 6250.4B  Pest Management Operations
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Table A-2

NAF KEY WEST PROJECT COSTS BY FISCAL YEAR
COST BY FISCAL YEAR

Proj. #
Funding
Priority 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 TOTALS

1 M 0 $75,000 $75,000 0 0 $50,000 0 $50,000 $200,000
2 S 0 $75,000 $75,000 0 0 0 0 0 $150,000
3 S 0 $10,000 $10,000 $10,000 $10,000 $10,000 0 0 $50,000
4 M 0 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $35,000
5a S 0 $15,000 $15,000 0 0 0 0 $10,000 0 0 $40,000
5b M 0 0 $25,000 0 0 0 $25,000 0 $50,000
6a M 0 0 $40,000 0 0 0 $20,000 0 $60,000
6b M 0 0 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $105,000
7 S 0 0 0 $30,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $42,000
8 S 0 0 $40,000 0 0 0 0 $20,000 0 0 $60,000
9a M 0 $22,500 $22,500 0 0 0 $15,000 $60,000
9b M 0 $9,375 $9,375 0 0 0 $6,250 $25,000
10 M 0 0 0 $30,000 0 0 0 0 0 0 $30,000
11 M 0 0 0 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $210,000
12 M $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $50,000
13 S I 0

II 0
I$125,000

II 0
I$125,000

II 0
I 0

II$250,000
I 0

II$250,000
I 0
II 0

I 0
II 0

I 0
II 0

I 0
II 0

I 0
II 0

I $250,000
II $500,000

14 M $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 20,000
15 M 0 0 0 0 0 0 0 0 0 0 0
16 M $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $14,000
17 S $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $2,000 $20,000
18 M 0 $100,000 $100,000 $14,500 $14,500 $14,500 $14,500 $14,500 $14,500 $14,500 $301,500
19 M 0 0 0 0 0 $50,000 0 0 0 0 $50,000
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Project No. 1: Wetlands Jurisdictional Delineations

Cost: The total cost of Project No. 1 is $200,000, with $75,0000 in FY 2004
and FY 2005 and $50,000 in FY 2010.

Purpose: To ensure the conservation and protection of wetlands at the NAF Key
West

Goal and Objective: Goal 1, Objective 1.1, Strategy 1.1.1 – Wetland jurisdictional
delineations

Location: NAF Key West

Description: Develop a scope of work and award a contract for wetland delineation
mapping.  The contractor will follow the Army Corp of Engineers and
the State of Florida’s guidelines for conducting wetland jurisdictional
delineations.  Wetland delineations will address wetland size type, and
differential GPS-referenced boundary locations.  Wetland assessments
will address wetland quality.  Wetland Rapid Assessment Procedure
(WRAP)1 or another acceptable wetland assessment method will be used.
Delineation and assessment results will be digitized in GIS.  The
delineations will need to be revised in five (5) years.  The wetland maps
should be made available to the planning department when conductig site
approvals for new construction projects.

Baseline: This project and project 23 will function as the baseline.

Monitoring: Wetland jurisdictional delineations will be revised every 5 years.

Hours: Wetland delineations and assessments will be completed by contractors.
Time estimate for base personnel administrative oversight = 80 hours.

Funding Source: Environmental O&M(N), Station O&M(N)

Type: Mandatory.

Assessment Level: Level 1

Legal Drivers: Section 404 of the Federal Water Pollution Control Act (Clean Water
Act), as amended, 33 U.S.C. 1251; North American Wetlands
Conservation Act, 16 U.S.C. 4808; and Executive Order (EO) 11990 –
Protection of Wetlands, Section 5.

                                                          
1 Wetland Rapid Assessment Procedure (WRAP) is a wetland-rating index developed by the South Florida Water
Management District to assist the regulatory evaluation of mitigation wetland sites (wetlands created, restored,
enhanced, or preserved). The rating is used to evaluate a wide range of wetlands, but is not intended to compare
different wetland community types to each other. See: http://www.sfwmd.gov/org/reg/wrap99.htm
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Related Legal: Endangered Species Act, 16 U.S.C. 1531 et seq.; Clean Water Act:
Section 401 Water Quality Certification, 1986, 33 U.S.C. 1341;
OPNAVINST 5090.1B, par 22-5.3.c.
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Project No. 2: Wetland Mitigation Identification,
Prioritization and Establishment NAF Key
West Mitigation Banking System

Cost: The total cost of Project No. 2 is $150,000 ($75,000 in 2004 and 2005).

Purpose: To identify wetland mitigation opportunities at NAF Key West that may
be available to satisfy environmental permit requirements for
development projects.

Goal and Objective: Goal 1, Objective 1.1, Strategy 1.1.2 – Wetland mitigation policy

Location: NAF Key West Properties

Description: Investigate the feasibility of establishing a wetland mitigation banking
system on properties of NAF Key West.  Identify wetland mitigation
opportunities that may be available to satisfy environmental permit
requirements for development projects.  Specify the level of effort (i.e.,
funding, construction and monitoring) required to implement individual
mitigation options.  Develop a wetland mitigation policy for NAF Key
West and solicit comments from fish and wildlife biologists with federal,
state and local agencies.  Review any state and federal environmental
permit requirements for project implementation.

Baseline: This project will function as the baseline.

Monitoring: None.

Hours: Time estimate for base personnel administrative oversight = 80 labor
hours.

Type: Stewardship

Assessment Level: Level 2

Funding Source: Environmental O&M(N), Station O&M(N)

Legal Driver: Section 404 of the Federal Water Pollution Control Act (Clean Water
Act), as amended, 33 U.S.C. 1251; and Executive Order (EO) 11990 –
Protection of Wetlands, Section 5.

Related Legal: Endangered Species Act, 16 U.S.C. 1531 et seq.; Clean Water Act:
Section 401 Water Quality Certification, 1986, 33 U.S.C. 1341;
OPNAVINST 5090.1B, par 22-5.3.c.



14:M:\800-899\822.SZ03.05_T1348\App_A.doc A-12

Project No. 3: Demonstration Project to Evaluate
Mowing Schedules of Semi-improved
Lands of Boca Chica Airfield

Cost: $10,000 each year for 5 years, starting in 2004 ( total cost = $50,000).

Purpose: To evaluate the effect of mowing  semi-improved lands at Boca Chica
Airfield on  marsh rabbit habitat and populations.

Goal and Objective: Goal 1, Objective 1.2, Strategy 1.2.3 – Evaluate the affect of mowing
semi-improved lands on the establishment of marsh rabbit habitat

Goal 2, Objective 2.1, Strategy 2.1.1 – Habitat development and
protection

Goal 2, Objective 2.3, Strategy 2.3.1 – Monitor threatened and
endangered species populations

Location: Boca Chica Airfield.

Description: Create a demonstration area representative of various mowing schedules
and evaluate these on an annual basis for both the presence of rabbits and
the level of effort required to maintain these areas free of woody species.
As part of the marsh rabbit recovery initiatives undertaken by NAF Key
West, the NRM will consult with fish and wildlife biologists from DoN,
as well as with federal, state and local biologists and land managers on
the appropriate methodology to use in evaluation of mowing semi-
improved lands to benefit marsh rabbit populations.

Baseline: This project will function as the baseline.

Monitoring: Annually for 5 years.

Hours: The five-year interval survey will use contract personnel. Time estimate
= 80 labor hours for base personnel administrative oversight.  The cost
estimate includes both construction and monitoring.

Type: Stewardship

Assessment Level: Level 5

Funding Source: Environmental O&M(N)

Legal Driver: Endangered Species Act, 16 U.S.C. 1531 et seq

Related Legal: None.
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Project No. 4: Shoreline Protection Plan/Restoration
Plan

Cost: $5,000 each year starting in 2004, for a total cost of $35,000.

Purpose: To establish a shoreline protection plan to minimize and/or mitigate
damage caused by storm events.

Goal and Objective: Goal 1, Objective 1.3, Strategy 1.3.1 – Shoreline protection
plan/restoration plan.

Location: NAF Key West Properties

Description: To determine the extent and problems associated with shoreline erosion
on Installation properties.  Once this is completed a coastal zone
management program needs to be developed to abate shoreline erosion
and provide protection from future storm events. Review any state and
federal environmental permit requirements for project implementation.
The NAF Key West will also coordinate with other agencies in the
Lower Keys to support a regional effort addressing coastal zone
management issues, including the FKNMS for conservation management
of the Western Sambos Ecological Reserve adjacent to the Boca Chica
Airfield shoreline.

Baseline: This project will function as the baseline.

Monitoring: The NRM will conduct annual surveys of the coastal zone to identify
problem areas.

Plan of action for shoreline protection will be developed by contractor
personnel.

Hours: Estimated time for base personnel = 72 labor hours.

Type: Mandatory

Assessment Level: Level 1

Funding Source: ENV O&M(N), Station O&M(N)

Legal Driver(s): 16 U.S.C. 1456 Coastal Zone Management; and Conservation Programs
on Military Installations (Sikes Act) as amended, 16 U.S.C. 670 a-f.

Related Legal: None.
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Project No. 5a: Plant Community Maps

Cost: The total cost of Project No. 5a costs $40,000, with $15,000 in FY 2002
and FY 2003 and $10,000 in FY 2008.

Purpose: To develop a database of native plant community maps.

Goal and Objective: Goal 2, Objective 2.1, Strategy 2.1.1 – Mapping Plant Communities.

Location: NAF Key West Properties

Description: Collate existing information and develop large-scale maps of the major
plant community types at NAF Key West.  This information will be used
to develop a long-term monitoring program to qualitatively assess
ecological diversity in representative areas of the major plant community
types.  The maps will need to be revised every five (5) years.

Baseline: This project will function as the baseline.

Monitoring: Plant community maps will be revised every 5 years.

Hours: Work will be performed by contract personnel.  Time estimate for base
personnel administrative oversight = 80 labor hours.

Type: Stewardship

Assessment Level: Level 2.

Funding Source: Agricultural Outleasing, Forestry

Legal Driver(s): DoD INST 4715.3 (Environmental Conservation Program)

Related Legal: None.
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Project No. 5b: Long-term Monitoring of Ecological
Diversity in Native Plant Communities

Cost: The total cost of Project 5b is $50,000 ($25,000 in 2004 and 2009)

Purpose: To protect and maintain ecological diversity in native plant communities
including tropical hardwood hammock, mangrove fringe and transitional
zones.

Goal and Objective: Goal 2, Objective 2.1, Strategy 2.1.1 – Mapping Plant Communities

Location: NAF Key West Properties

Description: Remeasure the four (4) long-term plots established by the FNAI (1994)
to determine the extent to which invasive exotic plant species have
become established in the native rockland hammock and transitional
zone communities.  Establish new plots in the tidal mangrove areas.
NAF Key West will also consult with fish and wildlife biologists from
DoN, as well as federal, state and local biologists and land managers on
the appropriate methodology to be used in conducting long-term
monitoring of ecological diversity in plant communities to the Lower
Keys.

Baseline: Project 5a

Monitoring: Data collection will occur every five (5) years.

Hours: Work will be performed by contract personnel.  Time estimate for base
personnel administrative oversight = 40 labor hours.

Type: Mandatory.

Funding Source: Environmental O&M(N) and Station O&M(N)

Assessment Level: Level 1.

Legal Driver: 16 U.S.C. 1536 (Endangered Species Act), Conservation Programs on
Military Installations (Sikes Act) as amended, 16 U.S.C. 670 a-f DoD
INST 4715.3 (Environmental Conservation Program).

Related Legal: None.
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 Project No. 6a: Invasive and Exotic Plant Species
Mapping

Cost: The total cost for Project 6a is $60,000 ($40,000 in 2004 and $20,000 in
2009).

Purpose: Eradication/control of invasive and exotic plant species, which are
degrading habitat value by crowding out important native species.
Exotic species have little or no wildlife food value. As natural areas are
degraded, wildlife species move into more maintained areas of the base
posing mission-related problems, such as BASH.

Goal and Objective: Goal 2, Objective 2.1, Strategy 2.1.2 – Exotic and Invasive Species
Control

Location: NAF Key West Properties.

Description: Collate existing information and develop large-scale maps depicting the
location and extent of invasive and exotic species within the major plant
communities.

Baseline: This project will function as the baseline.

Monitoring: The exotic species maps will be revised every five (5) years.

Hours: This project will use contractor personnel.  Estimated time = 80 labor
hours for base personnel administrative oversight.

Type: Mandatory.

Funding Source: Environmental O&M(N), Station O&M(N)

Assessment Level: Level 1.

Legal Driver: 7 U.S.C. 2814(a) (Management of Undesirable Plants on Federal
Lands)… “Each Federal agency shall – (1) designate an office or person
adequately trained in the management of undesirable plant species to
develop and coordinate and undesirable plants management program (2)
establish and adequately fund an undesirable plants management
program; (3) complete and incorporate cooperative agreements with
State agencies regarding the management of undesirable species; (4)
establish integrated management systems to control or contain
undesirable plant species targeted under cooperative agreements.”

Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 a-f.
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EO 13112 (Invasive Species) “ Each Federal agency… shall, to the
extent practicable and permitted by law,…subject to the availability of
appropriations, and within Administrative budgetary limits, use relevant
programs and authorities to: prevent the introduction of invasive species,
detect and respond rapidly to and control populations of such species…;
monitor invasive species populations accurately and reliably; provide for
restoration of native species…; conduct research on invasive species…;
and promote public education on invasive species…”

Related Legal: None.
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Project No. 6b: Invasive and Exotic Plant Species
Removal Plan

Cost: $15,000 each year for seven (7) years beginning in FY 2004 (total cost =
$105,000).

Purpose: Eradication/control of invasive and exotic plant species, which are
degrading habitat value by crowding out important native species. Exotic
species have little or no wildlife food value. As natural areas are
degraded, wildlife species move into more maintained areas of the base
posing mission-related problems, such as BASH.

Goal and Objective: Goal 2, Objective 2.1, Strategy 2.1.2 – Exotic and Invasive Species
Control

Location: NAF Key West Properties

Description: Establish a program, including construction and monitoring, to locate
invasive exotics, appropriate removal methods, including time of year for
removal, and pesticide and/or herbicide application rates, where
necessary.  NAF Key West will consult with fish and wildlife biologists
from the DoN, as well as with the federal, state and local biologists and
land managers on the appropriate methodology to be used in eradicating
invasive exotic species from native plant communities.  Review any state
and federal environmental regulatory permit requirements for project
implementation.

Baseline: Project 6a

Monitoring: Implemented over seven (7) years and monitored annually.

Hours: This project will use contractor personnel.  Estimated time = 80 labor
hours for base personnel administrative oversight.

Type: Mandatory.

Funding Source: Environmental O&M(N), Station O&M(N)

Assessment Level: Level 1.

Legal Driver: 7 U.S.C. 2814(a)… “Each Federal agency shall – (1) designate an office
or person adequately trained in the management of undesirable plant
species to develop and coordinate and undesirable plants management
program (2) establish and adequately fund an undesirable plants
management program; (3) complete and incorporate cooperative
agreements with State agencies regarding the management of undesirable
species; (4) establish integrated management systems to control or
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contain undesirable plant species targeted under cooperative
agreements.”

Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 a-f

EO 13112 “ Each Federal agency… shall, to the extent practicable and
permitted by law,…subject to the availability of appropriations, and
within Administrative budgetary limits, use relevant programs and
authorities to: prevent the introduction of invasive species, detect and
respond rapidly to and control populations of such species…; monitor
invasive species populations accurately and reliably; provide for
restoration of native species…; conduct research on invasive species…;
and promote public education on invasive species…”

Related Legal: 16 U.S.C. 670 a-f.
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Project No. 7: Establish Buffer System

Cost: The total cost of Project No. 10 is $42,000 ($30,000 in 2004 and $2,000
per year in 2005-2010).

Purpose: To protect native plant communities from the impacts of stormwater
pollutants and/or illegal dumping of debris.

Goal and Objective: Goal 2, Objective 2.1, Strategy 2.1.3 – Establish buffer system

Location: NAF Key West Properties

Description: Identify areas of the NAF Key West where buffer zones can be created
by demolition and removal of existing structures.  NAF Key West will
then establish a system of buffers around native plant communities and
developed areas where such buffers do not impede the military mission.

Baseline: This project will function as the baseline.

Monitoring: Monitor encroachments in buffer areas as indicators of potential
significant impacts to native plant communities.

Hours: This project will use contractor personnel.  Estimated time = 60 labor
hours for base personnel administrative oversight.

Type: Stewardship.

Funding Source: Agricultural Outleasing & Forestry.

Assessment Level: Level 2.

Legal Drivers: DoD INST 4715.3 (Environmental Conservation Program).

Related Legal: None.
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Project No. 8: Establish Protected Areas Unavailable for
Development

Cost: The total cost of Project No. 8 is $60,000 ($40,000 in 2003 and $20,000
in 2008).

Purpose: To evaluate areas within native plant communities for Special
Protection-Unavailable for Development Status.

Goal and Objective: Goal 2, Objective 2.1. Strategy 2.1.4 – Unique natural areas
identification and mapping

Location: NAF Key West Properties.

Description: Evaluate the affect restricted land use for conservation purposes would
have on NAF Key West’s ability to meet its current and/or future
military operational and tenant requirements.  Develop a map of
protected areas including buffer zones that would not interfere with the
military’s mission.  Promote coordination of all Installation operational
and tenant missions to ensure multiple-land use planning.  Eliminate off-
road vehicle use in protected areas.  NAF Key West will consult with
fish and wildlife biologists from the Navy, as well as federal, state and
local biologists and land managers on protection of the
Installation’sunique natural areas.

Baseline: This project will function as the baseline.

Monitoring: The maps will be revised every five (5) years.

Hours: This project will use contractor personnel.  Estimated time = 80 labor
hours for base personnel administrative oversight.

Type: Stewardship

Fund Source: Agricultural Outleasing and Forestry

Assessment Level: Level 2.

Legal Driver(s): Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 a-f , DoD INST 4715.3 (Environmental Conservation
Program).

Related Legal: None.
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Project No. 9a: Endangered Lower Keys Marsh Rabbit
and Silver Rice Rat Population Surveys

Cost: The total cost of Project 9a is $60,000, with $22,500 in FY 2004 and FY
2005 and $15,000 in FY 2010.

Purpose: To protect and manage critically important habitats of the Lower Keys
marsh rabbit and silver rice rat.

Goal and Objective: Goal 2, Objective 2.3, Strategy 2.3.1 – Monitor threatened and
endangered species populations.

Location: NAF Key West Properties.

Description: To develop and implement a survey of the Lower Keys marsh rabbit and
rice rat populations on lands of NAF Key West.  The NAF Key West
will coordinate with federal, state and local wildlife biologists to collect
and distribute information on endangered species.

Baseline: This project and project 4 will function as the baseline for subsequent
monitoring initiatives undertaken by NAF Key West.

Monitoring: Monitor marsh rabbit and rice rat population demographic patterns.

Hours: This project will use contractor personnel.  Estimated time = 80 labor
hours for base personnel administrative oversight.

Type: Mandatory.

Fund Source: Environmental O&M(N).

Assessment Level: Level 1.

Legal Driver(s): Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 a-f; 16 U.S.C. 1536 (a) (2) “Each Federal agency shall, in
consultation with and with the assistance of the Secretary, insure that any
action authorized, funded, or carried out by such agency… is not likely
to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of
(critical habitat) of such species.”

16 U.S.C. 1531, 1536 (Endangered Species Act).

Related Legal: None.
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Project No. 9b: Other Species of Special Concern
Population Surveys

Cost: The total cost of Project 9b is $25,000, with $9,375 in FY 2004 and FY
2005 and $6,250 in FY 2010.   

Purpose: To protect and manage critically important habitats of threatened and
endangered species located at NAF Key West

Goal and Objective: Goal 2, Objective 2.3, Strategy 2.3.1 – Monitor threatened and
endangered species populations

Location: NAF Key West

Description: To continue efforts to monitor the osprey, bald eagle, least and roseate
tern, sea turtle, American crocodile, Key Largo wood rat, Key Largo
cotton mouse, Schauf swallowtail butterfly, Stock Island tree snail and
Eastern indigo snake populations of NAF Key West.  The NAF Key
West NRM will coordinate with federal, state and local fish and wildlife
biologists to collect and distribute information on threatened and
endangered species populations.

Baseline: This project functions as the baseline.

Monitoring: Monitor population demographic patterns of both resident and migratory
threatened and endangered species, and species of special concern.

Hours: This project will use contractor personnel.  Estimated time = 10 labor
hours for base personnel administrative oversight.

Type: Mandatory.

Fund Source: Environmental O&M(N)

Assessment Level: Level 1.

Legal Driver(s): 16 U.S.C. 1531, 1536 (Endangered Species Act) , , Conservation
Programs on Military Installations (Sikes Act) as amended, 16 U.S.C.
670 a-f; 16 U.S.C. 1536 (a) (2) “Each Federal agency shall, in
consultation with and with the assistance of the Secretary, insure that any
action authorized, funded, or carried out by such agency… is not likely
to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of
(critical habitat) of such species.”

Related Driver(s) None.

.
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Project No. 10 Evaluate Rabbit Population and Habitat
Information to Identify Corridors for Re-
Colonization of Unoccupied Areas

Cost: The total cost of Project 10 is $30,000 (2004).

Purpose: To protect and manage critically important habitats of the Lower Keys
marsh rabbit.

Goal and Objective: Goal 2, Objective 2.3, Strategy 2.3.2 – Develop a system of buffer zones
and corridors to provide increased access to potential habitat for marsh
rabbits.

Location: NAF Key West Properties

Description: Using information from the marsh rabbit survey a system of buffer zones
and corridors will be developed to provide increased access to potential
habitat for marsh rabbits, promote re-colonization and prevent possible
extirpation of sub-populations through natural and and/or anthropogenic
causes.  Once this is completed, maps will be developed to depict the
corridor systems and educational signage will be displayed to delineate
the field boundaries.  The NAF Key West will consult with fish and
wildlife biologists from the DoN, as well as with federal, state and local
biologists and land managers on the appropriate methodology to be used
in establishment of corridors to interconnect unoccupied marsh rabbit
habitat with areas where rabbits are present.

Baseline: Project 9a and Project 3 will serve as the baseline for subsequent
monitoring efforts.  Monitor population demographics patterns of the
marsh rabbit.

Hours: This project will use contractor personnel.  Estimated time = 15 labor
hours for base personnel administrative oversight.

Type: Mandatory

Assessment Level: Level 1

Funding Source: Environmental O&M(N)

Legal Driver: Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 a-f; 16 U.S.C. 1536 (a) (2) “Each Federal agency shall, in
consultation with and with the assistance of the Secretary, insure that any
action authorized, funded, or carried out by such agency… is not likely
to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of
(critical habitat) of such species.”
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16 U.S.C. 1531, 1536 Endangered Species Act

Related Driver: None.
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Project No. 11 Marsh Rabbit Recovery Plan Update and
Implementation of Projects

Cost: The total cost of Project No.11 is $210,000.

Purpose: To protect and manage critically important habitats of the Lower Keys
marsh rabbit.

Goal and Objective: Goal 2, Objective 2.3, Strategy 2.3.2 – Develop a system of buffer zones
and corridors to provide increased access to potential habitat for marsh
rabbits.

Location: NAF Key West Properties.

Description: NAF Key West will consult with fish and wildlife biologists from DoN,
as well as with federal, state and county biologists and land managers on
the appropriate methodology to be used in establishment of corridors to
interconnect marsh rabbit habitat with areas where rabbits are present.

Baseline: Projects 3, 9a, and 10 will serve as baseline information.

Monitoring: Monitor population demographic patterns of the marsh rabbit annually .

Hours: This project will use contractor personnel.  Estimated time = 80 labor
hours for base personnel administrative oversight.

Type: Mandatory

Funding Source: Environmental O&M(N)

Assessment Level: Level 1

Legal Driver: Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 a-f; 16 U.S.C. 1536 (a) (2) “Each Federal agency shall, in
consultation with and with the assistance of the Secretary, insure that any
action authorized, funded, or carried out by such agency… is not likely
to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of
(critical habitat) of such species.”

16 U.S.C. 1531, 1536 Endangered Species Act

Related Legal: None.
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Project No. 12 Nuisance Animal Damage Control

Cost: The total cost of Project No. 12 is $50,000, $5,000 each year over a 10
year period, FY 2001 – FY 2010.

Purpose: To eliminate the damaging effect that nuisance animals have on
threatened and endangered species populations.

Goal and Objective: Goal 2, Objective 2.4, Strategy 2.4.1 – Nuisance animal control

Location: NAF Key West

Description: Continue to entrap and remove raccoons and domestic cats from housing
and park areas.  The NAF Key West will promote education of base
personnel on the importance of eliminating feral animals from base lands
and restricting the movements of domestic pets.  In addition the NAF
Key West will enlist the services of federal, state and local personnel to
assist in feral animal removal activities.

Baseline: This project will function as the baseline.

Monitoring: Work is done on an as needed basis.

Hours: This project will use contractor personnel.  Estimated time = 30 labor
hours for base personnel administrative oversight.

Type: Mandatory

Assessment Level: Level 1

Funding Source: Morale, Welfare and Recreation, Station O&M(N)

Legal Driver: 16 U.S.C.670 a-f (Sikes Act Improvement Amendment) 16 U.S.C. 1531
and 1536 (Endangered Species Act).

OPNAVINST 6250.4B (Pest Management Operations)

Related Driver: None.
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Project No. 13 Sigsbee Park Waterfront Development

Cost: The total cost of Project No. 13 is 750,000 (starting in 2002).  The
project is divided into phases:

Phase I. Design and Permitting, $250,000 ($125,000 in 2002 and
2003.

Phase II Construction, $500,000 ($250,000 in 2003 and 2004)

Purpose: To further develop natural resource-based outdoor recreation programs at
NAF Key West.

Goal and Objective: Goal 3, Objective 3.1, Strategy 3.1.3 – Expand and Improve Outdoor
Recreation

Location: Sigsbee Park Annex.

Description: The MWR department would develop the Sigsbee Park Waterfront
community in the vicinity of the Main Road circle to increase access to
fishing and RV camping area.  Project will require review and
compliance under NEPA.  Review any state and federal environmental
regulatory permit requirements for project implementation.

Baseline: Phase I of this project.

Monitoring: None.

Hours: This project will use contractor personnel.  Phase I estimated time = 80
labor hours for base personnel administrative oversight.  Phase II
estimated time = 80 labor hours for base personnel administrative
oversight.

Type: Stewardship.

Funding Source: Morale, Welfare and Recreation

Assessment Level: Level 2

Legal Driver: EO 12962 Recreational Fisheries

Related Legal: None.
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Project No. 14 Natural Resources Training

Cost: The total cost of Project No. 14 is $20,000, $2,000 per year over 10 years
(starting in 2001).

Purpose: To ensure professional expertise and knowledge is kept current with:
science-based natural resources technology and research; and natural
resources-related regulations and issues.

Goal and Objective: Goal 4, Objective 4.1, Strategy 4.1.1 – Adequate Training.

Location: Installation-wide.

Description: Training is required for the following programs:

§ Threatened and Endangered Species Management;

§ Wetlands Management;

§ Ecosystem Management (including invasive species control);

§ Technology (GIS/GPS);

§ Natural Resources Legal Requirements;

§ Department of Transportation (DOT) Requirements;

§ Hazardous Waste Training;

§ Safety Training; and

§ Pest Management.

Many of the training programs lead to certifications that are required to
perform the job (e.g., wetlands delineation, pest management, and DOT
requirements).

Baseline: None.

Monitoring: None.

Hours: Estimated natural resources staff hours = 24 hrs/yr.

Type: Mandatory.

Funding Source: Environmental O&M(N), Station O&M(N)

Assessment Level: Level 1



14:M:\800-899\822.SZ03.05_T1348\App_A.doc A-30

Legal Driver(s): Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 (a) et seq.

Related Legal: OPNAVINST 5090.1B, 22-5.7.
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Project No. 15 Cooperative Agreement Update/Revisions

Cost: The cost of this project will be funded through existing natural resource
staff hours.

Purpose: To ensure that all cooperative agreements, memoranda, or other
agreements between the Installation and federal and state agencies that
oversee and regulate natural resources protection are current.

Goal and Objective: Goal 4, Objective 4.2, Strategy 4.2.3 – Cooperative Agreement Update

Location: NAF Key West Properties.

Description: The NAF Key West NRM will maintain up-to-date agreements.  The
NRM will consult with  fish and wildlife biologists from Southdiv’s
LMD, as well as with federal, state and local wildlife biologists and land
managers for assistance.  The NRM will also consult with Installation
commands and departments, such as MWR.

Baseline: None.

Monitoring: None.

Hours: Estimated NRM hours = 40 hours/year.

Type: Mandatory

Funding Source:

Assessment Level: Level 1

Legal Driver: Conservation Programs on Military Installations (Sikes Act) as amended,
16 U.S.C. 670 a-f; 16 U.S.C. 1536 (a) (2) “Each Federal agency shall, in
consultation with and with the assistance of the Secretary, insure that any
action authorized, funded, or carried out by such agency… is not likely
to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of
(critical habitat) of such species.”

Related Driver: None.
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Project No. 16 Base Natural Resources Awareness and
Training

Cost: The total cost of Project No. 16 is $20,000, $2,000 per year over 10 years
(starting in 2001).

Purpose: To establish an ecosystem management awareness and training/education
program which will be available to all interested NAF Key West
personnel.

Goal and Objective: Goal 4, Objective 4.3, Strategy 4.3.1 – Base Natural Resources
Awareness

Location: NAF Key West.

Description: For program development, enlist the services of  fish and wildlife
biologists and soil conservationists from Southdiv’s LMD, as well as
federal, state, and local wildlife biologists and land managers.

Encourage participation from the DoD community by providing
information about Installation natural resources and communicating each
individual’s important contributions to ensuring a viable ecosystem.  Use
pamphlets, flyers, command units, and the internet to disseminate
information.  Initiate an annual environmental awareness achievement
award for project suggestions and participation.

Offer hands-on training and individual participation in activities to better
demonstrate the concept, application, and importance of ecosystem
management on the Installation.

Brief the CO on the importance of training and education to ensure
cooperation among participating departments.  Communicate to the CO
the importance of all contract and Installation personnel receiving
education in relevant environmental laws, regulations, directives, and
mandates that have the potential to affect the military mission.  The CO
should require, at a minimum, that one representative from each of the
tenant commands participate in the training.

Encourage participants in the technical education and training program to
conduct training and education classes for the tenant commands and
departments they represent.

Provide information about natural resources at NAF Key West to visiting
commands (e.g., training groups) prior to the command initiating actions.

Baseline: This project will function as the baseline.

Monitoring: None.
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Hours Estimated NRM hours = 16 hours/year.

Type: Mandatory

Funding: Environmental O&M(N), Station O&M(N)

Assessment Level: Level 1

Legal Driver: Sikes Act, 16 U.S.C. 670

Related Driver: None.
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Project No. 17 Community Outreach

Cost: The total cost of Project No. 17 is $20,000, $2,000 per year over 10 years
(starting in 2001).

Purpose: To encourage the use of volunteer groups on the Installation.

Goal and Objective: Goal 4, Objective 4.3, Strategy 4.3.2 – Community Outreach

Location: NAF Key West Properties.

Description: To implement programs and initiatives that foster citizen participation in
ecosystem education and stewardship.  Offer hands-on training or
activity participation to better demonstrate the concept, application, and
importance of ecosystem management.

Actively pursue suggestions from NAF Key West personnel for
environmental enhancement projectsthat the general public could
participate in.  Initiate an annual environmental awareness achievement
award for project suggestions and participation.

Continue participation in Earth Day activities, field trips, and other
environmental stewardship opportunities.

Baseline: None.

Monitoring: None.

Hours: Estimated NRM hours = 16 hours/year.

Type: Stewardship

Funding Source: Morale, Welfare and Recreation, Station O&M(N)

Assessment Level: Level 5

Legal Driver: None.

Related Driver: None.
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Project No. 18 Development of Master GIS System

Cost: The total cost of Project 18 is $301,500 ($100,000 in 2002, $100,000 in
2003 and $14,500 per year from 2004-2010)

Purpose: To develop a master GIS system for use as a land management tool at
NAF Key West.

Goal and Objective: Goal 41, Objective 4.4, Strategy 4.4.1 – Develop Master GIS System

Location: NAF Key West Properties.

Description: To develop a master GIS system and promote its use in all aspects of
land management and incorporate regional databases.

Baseline: This project will function as the baseline.

Monitoring: GIS information will be updated continuously.

Hours: The development of the master GIS system will be contracted out.  The
estimated NRM and Natural Resource Specialist hours = 120 hours/year
to maintain a current GIS database once it is created.

Type: Mandatory

Assessment Level: Level 1

Funding Source: Environmental O&M(N), Station O&M(N)

Legal Driver: None.

Related Driver: None.
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Project No. 19 INRMP Update and Revision

Cost: The total cost of Project No. 19 is $50,000 (2006).

Purpose: To review and update the INRMP in accordance with OPNAVINST
5090.1B 22-4.1[b].

Goal and Objective: Goal 4, Objective 4.5, Strategy 4.5.1 – INRMP Update and Revision

Location: NAF Key West.

Description: NAF Key West will contract a private firm, or develop a team of experts
with sufficient technical knowledge, to evaluate the effectiveness of
INRMP implementation and to recommend improvements.

Baseline: Current INRMP.

Monitoring: None.

Hours: This project will use contractor personnel.  Estimated time = 40 labor
hours for base personnel administrative oversight.

Type: Mandatory

Assessment Level: Level 1

Funding Source: Environmental O&M(N)

Legal Driver: Sikes Act, 16 U.S.C. 670

Related Driver: None.
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B NAF Key West Photographs
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Photograph 1) View of the Lower Keys marsh rabbit habitat located
near the pistol range on Boca Chica Key.

Photograph 1a) Rabbit scat, an indicator of the rabbit populations in
the above-referenced habitat.
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Photograph 2) View within hardwood hammock located on southwest
Boca Chica Key.
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Photograph 3) Bald eagle on nesting platform, approximately 100
yards west of the fuel tank area, located on Boca Chica
Key.

Photograph 3a) View of the interpretive signage located in the vicinity
of the bald eagle nest.
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Photograph 4) Osprey on a nesting platform, located near the
weapons department on southwest Boca Chica Key.

Photograph 5) Least tern habitat located on scarified marl adjacent to
the east runway, Boca Chica Airfield.



14:L:\800-899\822.SZ03.05_T1348\Photo_Log.doc

Photograph 6) View of the proposed fishing hole to be developed by
the MWR Department on southwest Boca Chica Key.

Photograph 7) View of the Boca Chica Marina expansion project.



14:L:\800-899\822.SZ03.05_T1348\Photo_Log.doc

Photograph 8) View of the existing Geiger Creek kayak trail.

Photograph 9) Tidal mangrove swamp, southwest Boca Chica Key.
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Photograph 10) View of the restored Lower Keys marsh rabbit habitat
by exotic species removal, located east of the airfield,
north of SWMU, on Boca Chica Key.

Photograph 10a) Native Borrichia frutescens (Sea Oxeye) is indicative
of Lower Keys marsh rabbit habitat on Boca Chica
Key.
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Photograph 11) North shoreline off Main Road Circle at Sigsbee Park;
an example of a typical coastline view of undeveloped
shoreline at NAF Key West.
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C Wildlife Refuges in the
Vicinity of NAF Key West
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D BASH Plan
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!nYcd.v1113 'tC ~"'"~l'Cl tt\e P• Dl::iil.. f'll'h Thi JJl: n IS GM lgr d-' o: 

l1J r blish e ~1rd H~ ~ra CQ~~l ~na (~~ t 9no 
':I • n t""' r . - (HifH~ 1 b 1 ! 1 t! e t:o t.,. 111~1111l1 11 r • 

C~l E ~~bll;h p~n~ dure~ tD ~ nc~ y h~ ~~dD~~ 
'Ii llat~Q 11 s;,d ~Ii) etd LIJll!.r'li'~IUlrEi &J'ld .11J ~C:I" '-'5 Ln I! ' 1a~ I g " 
~ se.<1 Lnu!--nit rly t n9 a~11::ra ci qima -11r. rR~u' rnl • 

("3!) f; '!.1ei biU h all"Cl'"Aff: ll:lf ti '1 Lr l l~ld "I"' r t..1"11 
"° nu; Iii' chr I" e Ii Ct\ & t: II'! 11,- l .,._,i b t r' d tr l ~ Iii> 1 t.u a L 1 CUI D , 

CIA) Es-st11ll1&k !I ce1L. m tl'H!d !.o d1rl!l. l"'!n 1:':'.IB l rd.:ir'l'.aCl::iri 
~ oli 65Cign~d a"~ rn~•L nt lrcr~Y& eane r"~"~ lo~al bJ•d 

1 :ard5 ~"~ ~raeed~r~~ ~ar Dird avald~nee . 

(5) E~U •bllsh 1uld•llnwc ~o a Cl'"•a5 ti ac~ra~~l~~~~uu 
dl1 t;f"~ll ~ir r !I!' d tO blrdlli b)! ~Emt:r-iCoU.ln9 r d Li J.I\~ er 11 li :.l~&C.i:TID 
1!.J'I V -i.l"'ilfil'l!i"O'"aJ. r11e:tar• i..1'11o:h •HU'!1or l:.Lrd a~U.u 'ty. 'f L ma ti 
Jro: lucli ~ bl d lilara~iG~•flC L n ~ 1l! ~ ,~, 

b . ~~$ n~ w~ c uccop ! e, ~ cat J 
I~ G.GGI ~r~• i" Th~ Boe~ ~hl~e Ke ~ ~ l~ ' 

11 )I an1C!I A oia1'lAN11d ''"' g U! a er- • 1h1! ~ 1a1ve !... 
~~r -~m~la~ •1rf ol~ t~ loc•~cd an £oc Ch~ca ~ey ~~l~h l 
1 1111= r:e d tl•Cult-.i1n r.'h111

1

lllf:la1nrlc: ~c•an ~ci tti 5c.iuth Ind Gulf 1u 
•~Jaa co chw ~cr~1. BD~ ~ Chlca ~~ eo"•[~~a ~f CD~&a lld 

ocill.t.Lc. lJ.r;ur to11~ 1 hawln'I l! m1e111' lev c;J.Dn a f l V1 T e.t:. e 
lirh s. t lti d reii1U rap & dl'f 13 un chro 12ll ttl• po1r ou i;; Um~ t.ao, 
ln t.a 1tl)U11 ~111. l"gi= on9 • d r Nlru ~ ~ dl tch c 1nd b t!..d ril ac: t.lt.1ti 

Th•re ~r11 appr 1ui Lr!\rCPte.1)1 3 ,1 Q .,~,. Iii a ~.rnd(t"'"lCl!ptir:I lllrtd Dn ll<O ~ 
h.tce fl•ld, c~rn~1'5-lng •lnl o'f nr•n;if'otJu w""1erop , ,.n lt: nt r ti 
''· ~~ end b~tcenuq~d -una - ~-d ~"rl al~Q ~~"g Q~~ ~Q ln c th 

I!! fl av~ (i.J.lill'l'll'1:w; uN ... .;tl f"tc"W c11MI .r: no und ,-r.,t"or~ , Sl)J ma,.iih 

( I 



'fl41;1t " '• chal'ilC~ r lr e-(1 ey law n•rtue-ecn.1 '5 .... ~HJll!Car.Io n~ Uw't~Ollo.lg!QcJ 
d"d WhlC• ~nnqro u •re ~~ C )'oie~l ~~Ddy pLant In th~ but~on~~qd 
torn ,. ~c1d " t &<1n i1,.. t l!'jtr ..Ari' Cll.IQ io!IPJV IUll"l"'C'.1 lhtl o!G j iiCt!;'1 1 t.1:1 
r U" ) 1~/~L. rop ~11 h~r~wg~ij ~o~ ~~mmo~k W P~~~~clon or ~ldnd~ 
D f I\ U1" t f"' 91 l Df'\ pf 'n t; rQ1.1 Cll!'I 'th Ill 1J D 1 _,n CJ !Jn 1. "'l;H"CIVE! d ! 10 l1 <f's1 . r Ill' r' te 

b ~~ n~m ~ou ar~~mf~t~l pL.nting' ~nd ~r~! 1s a~ mp ra~e~ ~n~ 
5e~i-impro~•d ~ 1"' ~4•· Th~ ~l yo - ~·Y ~ $~'5 l anaflll J~ oo st~~ 
I~l nd, ~~r~o mlle north~~ ~ gf t~a ~1~tteL0 1 ddJ~e ~'t ta d ge! t 
coiUr.11 . Tll1 i;aun'ty l.!111'1f!11 1~ on CudJo~ JC.sy fnul't:e1n ~J.l ·& 

E <s. t::- N ti ~ it"'~ 1: t o 1' t ~ e b a f.e • r ~ c l o e: 11. l: , L 11 d Q r cl r 1 n ~ " -' ,,-
111 ~=he Bcic Ctrii" 1rra1'tme.nt. p1alf1C: 0 1.-. ir,ho 110r"ICtl ~lmt. of !JS r ou 
t\11" tlpl'"o..ii"I..,'!: 'l~ an "'tl.e t'larc'1. o.f T! ... • 1lrll' • ,. .i:.~L 

tl] Aoduc!"9 ~h~ ~Lr~ ~~i~• h~ ~r ~ 
Jl~~ir€~ ~ ceQ po ~b~l~~ ~ffor mong ~~~· r~l 

~ otnE = ~m•n<~- l~• ~As k• ~ 4~ ~~ ~ll~" 
o a 1H n 1!11 ~~ !!Ullll G..u p 111 r"" I ~ 11 • 1111 1d f c r a • 

~a Funct~cn . T~~ Dlrd H~~~~~ (urtfMirc c ~ii· . ~~ 
C'.O.,.,JJ i l.e s n :r tvlo4~ ci'a l!ll!I 0111"1 l.11 r-td .-t:.r L., • • t c Lcl ~ 1-.t:if '..!! 

r•~~rl!m•nd"' ac;r::loiriii ·~tiat re-r,h,1,ee tiefl .~1u-dro. ~ 1 l!"IG)'1 1 l •.Jd~ 
•~c~~~•nd d ch~~gc~ l~ n'or•tianal pra~•d~r~ , Iha ~a~~itc ~ 
Fi " e i:s rt. & l in;form-1 t ci,, ~ .l Fl !"'IQ !I ,. 6 m • f o r- d i r ~ ~ 111 IJ • J: It 1. !!! ,,,. • 1 ei ~ _ ,:. " c 
c~ ~a~ ~act •~r ~ff-b~#~ ~AS~ l•&ue~. 

'ti J 11\ut:harl~!I' - '"ii! ett r: i 1arniltri l i 
ir n: 1!t11•monde-r L1Jm1·1r1;: C'D Ii• HAS IC' •Y ~ • 't C Ot;1M4,nd t n«,; Df f J. ~!tr' 
J.mp' JI'! 111 ~ m:::.i.an ii t;T1if"·Q1uqh tla tliill r-ml 1 en 11 'n r;i r i:a• ~l"lid-

( e.) t'. Clllll'IE'<a~.I .ion, 11'1111 tHs t! • 
~ ; ~ ch~!r~ BLrd Ha~erd ~Qmm tC Mn tl" i 
group u! l l ca~ l of ~h ~UL~ ~L~~ -4 ~•ty O'f 

111nt:. r ai D'f'fl.c•r Publle ..,.,,. 31 OT't : r ~~u ,. 

i0 mil ,,. • p I'"'• fl n 't:. I! 1 y C Y rem \I F-4 '5 , V A Cl - 'l 3 1l'HI <l .. , 

1JQ1,11odrtwn _ 

~ d ) ill Ii 1.n',9 Scoh ti I.I< ~ , 
shel m - q~ ~~ rc• r ~. 

! 14!!tla(1 1i l'I 

rl\lritl111u~ 
1tr1 il!r- tr~f• 

£~•ourcei i-~ 
,. 't1ena,,t. 

b . rssKs. Api,p na).14 A uut-ln11 ... ~tlie ~" .. r• .1~d t:-:1 11 .! f!11 
~~~ r ~P9~ lblll~!~c 'ar ••~h ~rg ~ J ~~lnr App@nd~ 
lCll!C:l L~ I ! ra ,. diJ1 ~t.!cH1 e<!r ,. ~ ,. r• r1 - - "0 h 

' ll I _.._ ,of'l ic 



• 

• • 'l!Do"l 't:oris; b • • • -s,.d.Ti • ~ono11ilnc:• ..,.n:n t.h . l!ll , . ft n rr;1 

• • r ~ r' lt.• 1 J .ll • i I" C r I ft ~ 1 r :;i. • 't I" t I • +IUi ~ h •.J • r d I p • t • I' r • ii' I'll a 
•na thi• 1"'~~uetLo p -

l:r. Di•4;u•••• l1'• rt:L11 1onc 'tl1~d ft ,er1h; il!"'tf JIH~ ..L~ ms .,41!'":i '111i 
~5 ~,, ~a•C ~vl•ci~ n S•r ~1 Council ~· • ~i~C~-

c. ~1•&• "'-'· n•t • • &5Jfl d a t 't9 Ctn U.l'c:,I li -IUll':d CQ!f\'l~+lt .•• lllfld 
• a"qnt ~gllii'!l•nd• . 

a. Pr 'lllr.a11 t:.l'I• fll"'ie lol•l~ra ea"",.~ t~ • iwi 1'i IC'iJr,.~ntt 18 - 11 
-~lc 1~ c• ?~~~ h•~n ~r ~u~~orttr ~ht U.1 . Fl h ·~~ Ull~llT~ 

• r c • t~d g~~•r •ftc • · 

~ . o ~ • n• ~an~! nd!tr r ~i , ~1 h ~ ~ tA"anc a•~~ ~ t 
nc L~ er •~1•~ t. • O~• % Atl~vJ~~ cl ~~~~~ · 9• ~ _ ln ~·~ on ~ . 

r• llllV'• r 

t ~ !; • 'I:.• b l. t-. tn ' • tH f" d n • .. ~ r d •~• r • l'I • 5: p r g 9 ,. • l'l'l " ' 

~~"J~n~tJon w!~n ~-~~nc co~~•n4 vl1~iQ~ ~•f • ~ of,~c•~~ . Tn1~ 
ul 1 ' ! n = l •.u :i 11 f Z Ll'u 1 ~ o 1

• t.•,., - • n t11 11. n • n !"GUI t: .1. o n o la r= • 1 111. 1 r 11 
•~•~•• • nd '•~grtinq ~r~c•dUI"~ ~ 

g, ~~~ICor11 bJ,d n•i•rd ,.v. ~ ~~~ •ijvL •• app r c~ ~'~tr 
•e~~~n ~•r1an~1l •• ~ •C•~~·r~ . 

h. Gt1D r dl!n•C u1 wlth 111. ll"c,. • •lllld 1t1 J lnt •1n12rio; • hr i::.~Uu::tJnv 
1 i;, n- l l • • 'f r • l'l f L fl 11 • 1 tu~ d.,. r: r a1 • ti l r :: • ~ r l • • • It • I" • t1nJ 
••l~• 9•d ~•t•~~•l •~outd ~ fo,.~ . ~ ~~ ~~ ~h• 1~u r1l I •~Mr~ 1 
H•n•~•r ar ld n~ifl~ ~Ie1n~ 

' • -Ct:•1.,cl1• ~'1• !ILr·d 11•1 . .... ~~"'r;11 lt r- m 'tU'!I UI ~O;'lt t •CI 
1d~' ~h• Mb1r ~on~•rnt~~ •n lrm~~•~t1L •t~•P 1 

~ ~ t1lva1 l • D • ~rl!ll •C•dUJ' • f o- r 111JO LnR "~ =- Dltl I'll~ v h .. g, 

t:t;, cun~ .. 

IC' 1'1141 I, " ~ • • J: ,. s; -.~u ~·i;i Tf 'Ur rb ~ l'H~ lf'Hl r Ii \l '" co ~121 1 n !C'I f)' 

', 1111 "'• ~ .. -· ~ u n i! • lfil WC' t :z: f.9A S:'l n• s:.11 rd 

•-L 
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:J i..11.ir •., s •l c ""'"'J ~ r1 u 11. rorrntt!'l l l lil!ltJ e't 
• m CiW 111 rt It. ,: .s ~ ~ • q IJ f !!J <i U V 1 rn Si r U -:. ~ O M , ,, n 

II! ' 

L c:. a rr c ...... nvi r1:1nm1111t:i11 l c~nU. tl.cn~ t:tJ91:= '1C.r 
~r~~C1Cd l ~!1 ~ppllaa~l~ l~~~ 4~0 ~ ~ • I 

an s ~ijl~ b ~ r tu lly c~n~id~r•c dAd :amgLI q 

V• Lia• .l.u1u. im~n111{;1e:IJ! nii: 111".a.;ic~~ ,t!'~ t-liil~nlil ;; h 11.i r 

!H~ i• 

!HT! e ~' a I 
p;, 

thJ1e1! & Slht J!16'C~rtt1 al . H1, to~~gllol 1'1~ flrocth;.•:s. "1t111uL iJ tli!! 
-C:O n Iii d Ii!! I II d ~ 

(l~ Veg etat l Dfi Ca~t.e_al 

(~) "~neiu5 olrfl~ld ~gwln9. Gr~~~ h lghc shaul 
b rrncetnt:aJ.n d a t lbai:'-" vn lil!'Vll'" and 1ou,.teaf1 .ndi" (7 11 .-14••) tu 
~lc~ourn~• ~irds cha~ p~efer ahor~cr- 9ra& ~lthouc a~~~a~tlnq 
arge n1umb•r& g rodieocn t11nd bl r-d th.!t: pr-11 ·f1r ca le ,. '!llf.P • ;; . 

Ro~inQ ~hguld bu dan~ Jus~ b•~ar-e gra~ ~$ go co Eeed e~ t" • ~u~d 
~out~u may ~l&a •tCra~C bSrd• and rod•nt • nodeoCs m~y ttrGC 
r•p~ors tQ fe•d ~ n th•t a~•a . KaY1ng ahauld noc b ~on~ du r "g 
timaa ?~ h•~~, run~,~ u &o •• ehe m~ulng ~t~~if 4l~a ~ay ~~~~4~~ 
blrd5.. 

( b} Cantr·a,L brt00id-h1111t'f uio d"fl, ~he •~eids. of w h 1h 
..a 'r'il!I • f10 1~d &ilil\.H"c• for- b!;r-d'to eil"!d rt11d'111t:c: .• Ur1ie m,:iiulng ur p•aifli: 
~•rbic id •& ~c ~on~rol ~~ ~ec•ccor~. 

(~) Pi•nt• bar• , u"~•get~t d er • 
~a1"ce"an • non-bird . - c rac lftg g ~ound ~av•r. 

(CS) cooreftn•t.e 
~•rct•• or o~n•r ~lgh D~~ • 
~l~n~~ ~ltli b•~tl a. 

{ZJ W•t•r Con~rot 

omovAl a d •ad v.,, 4~1or, 
dQ• r c ~ and ~~~~e ~r o~~nr 

(a} El1mlnnt. Ii &t::andlnq l r,ac:e wat; r 15~ 
l!'nVir'ofTfl'Urntal per-m.LttlrtQ ail.h1t,,,1 • Ttti1o m:siy rl!~u.l e eitlt.,1tn1P1f1 
d~•dq fflll p~rmit•~~r mang~c~~ ~ltcrctlan p rm!~~. 

Cb) 1'1111l 1"1 Cli!I ! n.- d r !I .[..n~9~ d.1 ~ch~ Iii ~ 101 t:eh iii' ;;,ti1ru.1 l~ • 1 
keQt el••r uLrh ~Jd•• ma!ntblntd ~~ ~t r~l~ B~ PG~~!bl . 
S:h, o.l.1o~a•'C -sJl,.ope r ., tio ll'Y-ld be .S L1 lri • l it}' dre:o11.: idlnd l: ~ HI 
rttc y ore '5 T 



hd Culi..L 1c~!!< ~ ict ~ p~ -s: - '°' .1.j -~ 1 

1"r ~u~~r; y t:c :i:i r1v P'l'C tl!lll! mue , or..1 fiQ"1 a:t.ii:r--~c~::. ~ .J 11 
~a dlentc;i _ 

fb~ 0\~<~~en meneg~~tnt ~f 
~nd J ;:~mu tign pal~~~ 1n =nc lc!nt~1 o 
p ~ Yt~~ a~~r4= 1ng ~l~~s ~a rod•n~•· 

olia e J;tt d!•ip-;;~ =-
1:..fu1 -a i r f t • l d t: a 

((ll C: e; ~ i. or .:rn lll C!lll!J:L"at.e.$ !Qth.er pa.rohl Ill :1 •c:1• 
UJ.. ,i ~ eurre.fl ~ 1:1'1Vlrgf1(11'°r)C'~l 1"' g-.;l0Cloo11. 

<cJ :tf p•rchitFL c::•nno(. bC' a!.t.~lflrCtc-cL U1~ n r~Mid 1 • 

•h m u"~es1~•b1~ bf ucl~~ s.!~~7 moewrJGl er hAr~ ~fa~ ~t1Df~ 
LI ~ a~h~r h• l"•~&m•~~ a~ f~a~i~L• ~ 

(~' Cantrel~ r~~enc~ ~na Ln~act• e~ Qq~~l~1 
u 1. s;n ii , "" l 1'" iu'l.rn H\11: • l c- ci 1:1 ~ c ,.. •in l:.1& • 

n. D~~4lop~ ~ 10~9 rbn~• ~rc~r m in conJun~~LOR ~lr;h a!l 
b~~n !mp r~~~~~~t~ &~d ~odtflcbC!Qrtc ln n aC~•m~t t~ m•ka ~~e 
~&~fL~ld ~& ~natcrac~rue to bird~ 6~ f~ft~lblo. 

J ~ ~fOVl~•~ any •ddltl~na nfor~at!dn o" mtg~ t~~y, 
c: a e'1• ,o"lol !;Jl.rdi ectl .ltie• \:"fuaUiol'J c-11:mt a,c:t vl~h th O. s 
~n~ Ytldllf ~wrvicv~ En~!rq"m~n~~l C @Qrdln6~or. \Qc~ 
a~n1tnaiogis t~. a"d ath~~ ~~e"c! 

~. 0 el rws , ~l6•~~1nsCe• ~~d ter~ln~ce~ 
CDndltlons. Th•~• c~od!~i~o~ ~r• b~ •o o~~ 

I 0b5•~V~~!~~- ~ d~ bl •1 ~ r• le~ d ta ~ 
b~ fl - ii s: rv-~e' • iacr r~unnwl. 
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b _ J$S--U•$- ~~•c::J ~i c. 91i.11.a,•l'I <'• t or o• l•<. ,.~sc 4 n d' t"tlv Ft1 -gl')t. 
·Plat)nLng : ..:;- e- r v i."Co l'"' cr.-· r •,.riin9 si t a.c¥dU r~" c:n b• t:il,o.'-'»d dvr- i 11y 
~ l~ o M•t.en ai•·r~~ -

c . R-epor ~ •ll 005.ervcd bl, d •t r !k•t t.~ ~h• Av lotio r, 5ar~tv 

Q.f'fJ.:c•r .. '''e ioc.al. h .r !6~4 '•pol" t ,: h outtl U. cot1tole t- t -d-

D. "•k•s:- oper- a l!on e l (l.h•no•f. ;;o • v o t d ~ f"•llS. 
ffA~rdot19. birG e-onc:i.ent.ret:lons, t t ml sc.(ons 1'enn1t. 

of '4no,uo 
~Of!'l'f oo t! i.., n• 

(i~ l~~u• sp~rop rJ •t • u•,~lng' ~b·"M l•t ~J.,g t5~~ . 
t•k•off or landJng el•• rtnc•s.-

( 2 ) R.aJce p.at.t•rn • l ctt._udt • n4 .: kot\9 .. pot.t:4fl"ti dt("'<f"tl t- l ~11 
to ~void bt~d oonc•ntr-• tJon~ . 

(3) i;11ov a LYC.l"'C!lft" 't·o diepol"C Gh• t-r•!'fJc pttl tl"n ln 
tr• il •n d r l joif'I over,h e.s d a t: t ,..,. •lti tu de .., 

(_~) Vod•t• Aif'er•f< T•rmlnol tnform•Cton S t r\.11e+ 
~·~ore~ • J •pp~oprl•t~ . 

• • HAS KlV YEST AHD SO~ADRO~ ~AIHT~~A~tE OFflCERS 

o. tc~Ue• sptc-! flc gUldof'lc:• to tn•olnt•nonce ptrsonnel f q ~ 
r•por t t.nt) dlscov•rtd tiird atrtkes on air c r aft- to apo 11 ·cao1• 
~Vlo~1on S ~fe-ty Offleeflt . 

b . ! C'cue& p,.octdur•· , for p,a&erv1-ng non-fltshy bl rd r. • t\'l.dln> 
ff• •t:h•t&. feet. btik,) tf dl$ci0v ered ,on elroreft ._ ! Vtfl tti• 
C-tn611e-tt ft•thtrs. or dolJn t haul.d· 'b• foruord•d to ~· fli'i ~vlbtiort 
-Softtit 0111,~ ...- ,o,. lCSe.ntitrlc.fttlon . 

•· (neut~5 ol.l t:J..rCrtivs. ~.e-rt:Sc'ip•t~ tn the e ~~tt !'lttQ:uc ~Lor1 
pt1oqr...t:M by pro.mp tty r e po-rt.tno tl i .b1rd i;tr lketo •nd h.-.~.a~OU• b t i-a 
c:ondlt.lions. pc: r r«:fer•nee ro> o f)d ~t;L• ln.c-ruc;.rt.911 • 

.b • .Pe l(•- cvrriont bi ('"'cf e ct!vlt-y a.o_f'a ~t; e11 a t l t: ' ' t r:"trJ 1:t 
ovoJ.·~ oblc: for 'brt•ftn.9 4tr-c ~ • ... •· 

..: . E,,s\J r9_. o.dteq\JAt• 8ASM r-C!por:. f, a c-m~ 41ld bll"d a etlv.lty 
mop1t rre. f ee'dt~y •"cl-!at.L• -fol"" all"'cr•wc . 

d. wrJ •fs a irer• ... • Un ~• •so " • ! b i ~~ " •t• rG•- ftav l• $ ~ 
o rt: l c;.lt• . •t1d ::rt:l"t•r tnf~rm.,tlon ,..,... ov•Lt.abt. • Tr c,., t~• Auiotlof\ 
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Safety Df1lc•r 4n~ ~ ~ C• us•d a~ dppr~~rl~t~ to maintbl~ 
d111..1~r nl!-s~. 

a t ~anitor~ t e ~~ily ~•~fi l~ ~an~itlo~. fi•l~ 5ervlEes 
~~ir~onn~d. ~ t ~ igr' .lrrie aur~f: fa.- ilbSIB'r'ViflQ ibln:i "Etl""!k I fi.s:.:1rCI 

c~n01~1~~~ ~ T"er ~l~l De re&pDn~i~l for dl~p•~~i~~ f lcc~~ of 
Lrac fcu~d on c · ~tua~5. ru~wa~& ~nd rb~~5 ~~en bi~d~ p r t~ nt 4 

lm~ ~1~~~ ~an~er o fl1Qht ~afecy. D15Plr~al ma~ bt e~eom~lt n~~ 
oc:1nq biDJl!l,C1t1\J1tUe'tl d!nd /0 1r pY,r'O 'tec F'llc:i1i. PrQ~e<1LJJr is. 11.,d 
fi"' l!G'Crlct.J.oo Cfl ~~II Cf ., • .eii:holq\lt!S ls d t ll cl Jn refl!,.. rl!O!CI! 

~c)~ Sl~h~ ~~ ~Mrv•~~ Ylli be ffll~d ow and~ nt tg th• NAS k~y 
~e&t Av1a~~~" Saf~ty ~fficPr a "ec~~ d~Yt 

b. Ord~r~ •"~ ~r p~rl~ tor•t and m~ln 
py~at~c~~le bird d1~~•r&al •q~tp~~nt. 

c:. R:eJJod:.1& if!nYlra 1n •nt: l ~ondltlcu"N'& Dbctirv'td J..fl r:ti• runYb~ 
~lclnlty ~h~t could t~r•~ bird~~ 

d. ~~•cuC•s tttc • ~ct1cnc a requ!~•~ for ~Arlou& blrd~2t~~ 
nl&~t~ !~ outll~•~ in ~?P•ndi~ (E)~ 

·~ atlfl•~ s-~~rlcy ~h•o•v~r ~19~lfl~onc blrd ~car• 
•c~luLt11& Uill be n•~·~~•~y o~ th& alrfl•ld. 

e-.. R•rnov•~ ail , ,. 4~1iil! r:: at dead ariJ~a. h: 1~ tl!H vtc 1tt11 t~ o t 
~h• A1rfl9ld to r•duc• foad ~aurce fer carrion 1atin9 b!rd~ -

7. FLIGHT LAN~lN SUIPERVlSCIR 

Relay~ blrd ae~lvlty r~pcrt~ to ~h• ~oAtro~ tauer ~~d 
uppar~ fo~ ~pprap~ld~e ~ctlon. 

b., A •parts ob&. l""\U!HI it!! rd 1l!U~ t"i..VJ.1 t)' to h ' HA::> K tty W• st: 
~~la~lan Sa1•~~ Off£ca~. 

d. MotLf1wc th• W~tlonal O~emnegraphle Co~m~nd Ooto~hmenc 
(ue~t~•~) of Chang•~ to bird ac~ vity ~~ndl~lan~~ 

P~8 lC Af~AIRS OPllCER. Altrrtng. dl~turb!n~ or •llmlnoe~n~ 
u l l. d l. ;l f 111 • t "9! 1.1 y-. ,- a 1 i ~ h • c p • e t ie t" ti f ah u 'I. 1 n g · • • l'\ 'V r 1u~ . •I"'! • 

~pon r•~u•& ~, th• P~bl~~ ~f•~1~~ Officer ~lll prGvlde ~r~p~r•~ 
tnfor~atla" ta lnfD~m ~at!on ~·r5onnet. de~e~d*"ts , and ttt 
~en~r~4 public no t~• h~~ard5 of n on~~oll d b~rd •ct1v1t~ sn~ 
th • m tt cur• b • 1 ~ 9 t n I< • 11 to rid 11 l m, l r t'-h em . 

A-S 



~~~ ·uJ~ST 3•5 l 1 ~ 

t8 A~~ ~9\ 

g . T r: ,, A. ~-r c !'.} "' A" 0 5 - T " 11 ~ IJ,, l ~ 'i v L l l g (" Q ¥ l d e. d f'." e-p r !!' 5 c. n t: r ! ~ 
~Ill C'"htll Bird .zt:t,Clll"d CcmiJliJ,.'tt IHI '51.t jl!ol]OI 1· h• b.!lse B"'~H 1:u-·ag1 11 $c 

1;:1 ip. r a pi r 1 a 1: a . R ~ &J? ti 11'1 ~ i r l .t t ~ u l. c.11 ~ fl t t11 1.11 n 1 c 1.:1 l i i mi. r- r o r 11:1"' • 

~ .~n d ~l th~ n ChJs ins ~ucrl~rt. 

~ . P~evtd~~ ~hDtQqr ~ ~ arV~G ~ ~Q ca-omen 
~~ r•laC•d atclultl•5 s ~•qw ~d -

b ~ rrowtde~ Q~Bp~le 50ppo~C ~a pu~li~ 
9i;;.t;lur11it1 w"1k, 11 'C'U 1nJ. n J..11d,z: _ ~h.w:'!T .c-• r~Cf..ri r- .!Ji_ 

ll. TARPQN ~D~TROL 

11. ft•o~r:.li 9hrt• 1i~ frolT!i "1.111 C& cr~~n~t.ln; 'J.il:."1!.n l:il!! 
~4rni~~ r ~ ~ Hetifl~~ ~be N~S ~., $ t Con ra1 Tcv r 
5up~rVL•Or nd ~he Fllg~t Plannln~ S~par~t~gr. 

b • ~ 1. <: r t; .!rO i111 J l a pip r a ~ r 111 c a t r c; II" iD 1 t. mo n i t 'IH"' 1 ri q T IH'? llW r ~, 1 o 
f r .. ou wn,rt' iP 



l £ G E 'ff e A L • Th i " ~ t'> o e l"I d i ,., o ,. ~ v i. iC • '5; i rd a ~fl' tr c: l o n i;; o ri i; 1: ,- " I n g tJ i ,. id ~ 
Fh~t may 00~' ~irc~4f~ Strl f n~?~~d~ dnd recomm•nd~llO"S far 
co~ ~~(inQ ~ch ~~i~rd. 

Gtr b• · . P•llaan • ar araqt:a .and a 'thC!'r fish etjng tid~ii'" 
~a~ b~ found f~edl~g tn botrou pit~ gr dl•p•r ~at1r rr~~ a~ ~h~ 
bos•. Pel1cA s •~d Cormara t5 ma~ from roo~~ing ar ~ t~ 1~vd 
idC ~.eiun .,,a •t1.1rn at du~lt.. Pyr ot;eC"l'!lnlc ,' c~ be - U&if!!d ~o 

tf•c:t:...tvely frlgl"iC•n Che · lrd&i 'fl""gm a .111•"11 • ir.uo1c flying .at 
unrl&• o.nd •~n~1e wh•n lari flock&~ ott•n " f~~ ~tion. en~ 
fo~~a flyln9 to and from t~•~In9 ~r n~. 

Lo~~-l~;Qe~ ~Ad r' (H•~anc. i · r an~ 1bl••&) 4re fau~d 
in larG• numb•r• f~edlnQ ~nd roosting L~ th eland are~c on ~~d 

r ~nd c~e 1r11•ld. Th•r• i5 ~lnlmol f 1 h a ~!v!e~ ossocl t ~ 
ult~ t~•~• bird~. Th•J fly low to th ~r~un~ ~~e~~ £t ae~i~lt~ 
1~ t G n nd ~ sk. Co tral ls bv~t accomDll&h~d by •ltmln~tfn~ 
tn facd ca re St•~~ n~n~ t e ~lde& 1 dl~ch ~~d pon4c - a 
ramgvlng em r~•nt ~~q•~a~lan Yl~l d~asCLeally r• due• 
~CC•5~1bll1ty ta rnod 6QY~e E. Pyr~~•chnles may b U5ad to 

d l a. :P • ,. c • b I r de wh • n tn y p r a -• n C' a 1 "',.,, • 1cU.. a ~ • Cl a1 n ,,. to t 1 l g '1 t 
1i"9f•ty .. 

c. er-U• E-ar• ar • Ii! r• cine ln f le eke cri th i• al r f 1 e hi 
for•gin9 Ln O~•n tras&y •r• 5 from Aprl1 o Sep~• b r. Th~~ 
frequently 'fol.Lou .ou•I!'" 1'or tn 1'L •ct.a ll.llltch r• a~1rr•d p. 
Ma~ n9 hauld b do durln - on-flyt~q ~oyr h~n Cat~l~ ~qrvt~ 
are pr ~ nt - rlo~lo ~ tlcld• op~11catlo~ may c oaees~ar~ for 
l"~•c~ caneral. Rao5t 51~•5 _hould be ellminat•d on or n~ar C~@ 
be · bJ r mov..lnQ "r thl.nnln!; roalit: t.r- 1111 ii and tu·1111" a!Gl po-.•!lbl -
P~rocachnlc& ny be u ·•d 1~ ~he a~•nin~ for b1rd di5~~r~•1. 

d. Tur ·~ V~lt~r•• aod Blac~ Vul~ur•• ar• ~r•~•~c ·~ 
altlt~d•& of Ill f••t or more Loarlng on th ~maL; ~url I the 
m ~ & ot Qetober t~rouQ~ May~ Thny ar• e~tl~• fr~m mtd-m~~ntng 
t~ let• af •rnQon. P~~p~r d~alnage o~ ~ · dd~ arfas dl&cDUr4GI 
ro1Hting e1n th• o1r11eid. R1nno ' 1a o't id•ald ani el&. rodent. 
control. ~nd re~avol o1 dt d trc•1 ~no o~h•r pere lno ~lee~ c~n 
halp JR ~gotrQl of th•~• bird~. Prop•r cov~~ at lond fill~ h~~ 
d•~rea~~d ~~b rs ~ub&tantldll~ ln r•c~n~ year~. 

• Oth•r Rep~ors (Ha~ s. Palcgn•, Eoal•• ~nd O•pr•y~) ~r~ 
p,... ~' . n t: 1 u • me 1 ,... u "'be r 5i • 'fh I! r Ar.. e. L d € 0 Q 1."' ' D c, pi r ii!' 1i. ill n d d 111 

A6&~r ••nt at ~d~ n~ F~Lcon ~~t~h ~r•s•nt s fllgkc ha~ar~ cue 

~-, 



11As-4C!,t iJw st !'~\ ,-lA 
2 8 ~~· 1'~2 

C.o tti~ it1Ut'4jlf 'Ar u"J't\ th_e~e ;pttcip~ i"O• r. )p : fi• f _., ll 
((t~ t·ob.,.r - D~=l'm~• r•), l -a rg,t nuLtlb•& t1 s or 9 r-2a 13 -uJn9 e a l1~""1hs c n .i 
ott1 tr- m -i gri!t~ry r.•p CQ.r'e "'Qve t/Jl"Ou ~,, ttll ~ aree:. A.•1t101.ral ni- \"1'1,1• 
4""d lt • r c.'1•• ti! ctt11 v l ctnity o ' ti' " .a!rfi.gld t • •bout t'''.e GnJv 
~ont~o\ DO$ S ~ b \ ~ . 

f , SondRlP•"• • Wlov• ~• 4 fJd ct~e r jh o t ~blrd~ ~ r~ ~r *f* ~ < l•' 
l.ctf 9 • ('\UIJ'lb • r' l{I 1!'1 • " " toe . 'ti• )' 4o n:> t. ROS ~ !I t;l911if l c: ~ l"lt tti• $• C 
t.;i .. . ,.,,.. ,. rr. lf\ • V .. 1 , !~1.1 fly ing • .:::onc.tf'! trctttfl o long $ht:il'il l!n•L 
AUcJ rrom Ct\& .sir ' t • l 1) onP dp ·not ilpp•~ r t.o mlqroce .i.fl ""'R'li> e r• 
l ~''i ' .s-(low9fl Ca po ~" d t~•l"•-ot. l:O .,1 ,. crbft, 

'1 ~· $wl1• Ar• f o\r r; i _y ft 'l •'n lrl Ctie \il lC!flL~}' vf th• alr f1 • 1 <> 
p~~p~ ~ ~ov e r 9t the 11"srb v l4ndfil. l 1, e 1 ·~~ e r~ntl~ tee~ ~o 
f otdV ctto,, 1f! f'\IJ~be rli 11f O>Drt91"1!'-g4t11') 1} l}ults ln t.hs t! t"f' a_ :0 • ~lt 
l •n~ILIL 

h. L•c~r.t T•rnc tJIL!"~ t' ~rt gr111.f .. J a r• "' s: a routid r""Y f'1U4)'t b• t.v• •I" 
1' pr i l o (t d 'A l1lJU '\. · r-~ vin g c f' &otl)'& & r-e.o ; has a cc;t.t rrllfd. 
f \ol;otllJ 5Jlo;•nc of v Jq• e,a t:iQn· • f!d d r'a !11og• o f frech -.,cce r ~ovrc ~s 
V11l dftr•b~• Cfis o Ctr dct1 ¥tn•s~ ot the ~lrfLe! d ~o n t s~!nQ 
t•rn:s. E1-t: ~ bll5hme,,,t of'"'""' l]r$ 1r1 t l .or••' o\.tG y frofl' tht:t • ir"f~ tl u 
mo , 4~•t: ra e:to t11e. b l rd&:- co t fi t • • 6i.t.t• ~nd AIJ&Y ff'om tl\e r un u&)I 

l. P-!.'9•on1r • nd Dov •• 4 r t t:ec d-t:ai:-cr c otrrected ~o ftJ oo 
pr oducing Yeedl. 9 ro~c -•o •~a Ghr~bs . op•n or~a~ er• at~r11ett~~ 
0& n•sttn'il 41f'.\d_ r ._.olnq O'ltf t , ~hlt•-C f'a.Vncd Plqe:ons feed or, 
pOJ\-ttn~o11cl b trr''" tn ttit ham.mo.ch, a r e a • durt'f\ 'il th~ -su1"(Jler .. moD't:~-. 1 
Prop• !" V•9•t:ati 6 ,, calit-r ui e11d 1110UJ.l\g f r-e.q tJ ei.,c. ir \Jill pr•v•n~ 
prodocclon of • • c ~e by ~e•d~ ~1~ d gro5ft•5 · Pr•Y•nct n 9 p!Qfo n 
roo cctn9 t n bu!1dtnc' ~n d n cn ~ •r~ v1 1~ red uce ptg~on ~~mbe ~~, 

j. 9l a ckb!,rd• • 6-rac ~ l• f!· C-ovblrdc. 4tid Sta.r l1f1Qc .e r~ 
p r••l!rtt: ln C"h• Fall- 4• lcroc- mtgr .11to ry pop~ l e c::ians m.ove th t1>u ~~ 
l;h t •"'"'•· ~111rts to @Jl9t4 -dUrl,,9 che-s.e P.'-r-lad J ar • iJ'lp-orcanl:. 
Pr oper 11tovt.o9 rJf th~ ~lr f C~ld erd remo1tJ .t). 'Q f 1b r Yo(I eod t..rew-. on 
i;ti.- a.trf.leld ti•lP·• o.•e; r ea s . ~t tr.Octt..v-.ne.-s: to tt}t • • J!\l 9r et~rY 
'i·t>Oc..1 • s. 

h. ~ognlf Lc •nc F- t91t~blr-d• j r ~ no~ o~l y f ound n~st l~q En 
~ht U~l~ed Stot•• t~· ~~ - OrY f Q f ~v~ia . A1th oU9l\ tl\e~ e r~ 
r ttt. ~Ent lo t:t'lf' f\e·y • Y •~ r rdijt1·d .. Le- l a: dovb tf-ul t.l\ot t:hll' 'i l!" hl.qh
t iy lf'l g btrds. u ou l d p·r ~ ~tef'I~ ti 8"~itt fl f' Oblfrn J tt th .. '-/ tc 11lit~ o-f C:h E> 
a1r,f i o 'ld du• to 1'9...; n\J.(llbe f'"S" A11d Tlis<t:,a.11..: e fram nelit ll\g ~lCt~ 

3 . E"D~~GER~O sp·ec1es ~Cf : T ~ls f ; t .P~Ot<~ts ~·r~olo bl rd' f req 
k.e b lt;oC- d •-«t ,.uetla"• t'ler:o• 1~ • 11c .e.~d' of co~'•• poi~OnfnQ o f\d 
ki l l l"~ · Prnt•~t•d ~e$~ln9 or- "''~~•to ~r 6 1~~~ or e o t~ • ~nc - ~ 



' , 5 ~ U114 ':if ..l ': ~ r. 
~ G 4 pp, '9.Sl 

B' e ~ !: '"ti r- Q LI IOI 11 re t..J ~ m-. i= Ill 13 '11 
,, I! l' " t! r • l r a" l* ~ II " t: ... :I L •IJ l! •'ltH! ti 

'for a i:irat.l!ec~Q 1rd !iii:: r11!!'.!;;. r.11a It ur •IH/J c: aso. 
I .at 1 If" mu I' t: C 0 'fl !' P U t /1 t' tJ Ii. p EJ r D p r l. t. e ~ ~21 't" l!I f I!: :l 111 I l 
z; 1] , I c i. '5: ~ l:l El' ~ IJ f" 11 t a r lo fii rra ~ ~ c an tr 0 I ,,., I! ~ s Ll .. 



UA-ilti:.t f,.i ,Sl .lf'tt ::,._ 

2 B APR l'l!lt 

~ o fhEl<AL. fh,1'5' AP.C'•~~l-x :sot.lin•• t'l?.- fc: q ulred "!O Df) •ud Gh4r t o 
fTh-' tj, • \. ,.. u,s e ln lntfJle111•n~l og tl'le JJ.A-Sfl pr o9raw the-y e-1 ~' 

o ltAS ~~y W••t l'iblta~ ~op 

~~ HAS ••1 '~• et S u r~ou ~dln~ Ai•~ ~a~ 

•· $aekgraund . 6~~~ ~ssec'~•nt• u•r" c9 n du ,Ctd •C H~~ (fl 
~est ln Febru.arv l!iS! •od ~u"• t96!. , ,._•t•r•A>Ce- (b) , f'llS.('U 
t' • turtl Aea.011,.i:e.i "ono.gemirn t Pton , 1d•ntJf11!"$ tn1r specJ '' J: 
hob1t.ot~- .,..hlch or-'t • ¥ o!la_ble C-o bitd, . Thls do~U(!l,nt Ot'l;tt l b • 
u•111a b~ ""'biJc: wor~s s-t-• ~ t t!,q ·o•C' l • t:. lf1 fcirmu10. t.~rtQ \AnQ fA:'i~f 
O~~H ~OA~~~~tnC o( tht> •lrft•lO. 

b . Y..!.!. ... 10nce @ spec.lft~ h{l:tprc;t l\i l<t11t•11t.lfltd bt! CI (f\W 
e~~tv.!c.y '1:411 ,-b• 14QlPt'ftf, i:;t,, 11ab-lta~ "1ep s,ho\Jl."1 U• cott"u~C'td to, 
4•~• P~l"• lf • cpectfl~ otetaetan~ tq tho~ ~peetv• ~• l• t' w!'l~•' 
car1 be: e.ltered i.tLt,111'1 tft• •e.,qe of- ttie pirogr e"I. 

c . rHobtto~ '•V a Th' ~'•bltd C ~AP ~l it ~.1•o bt U'td A\ a 
guid~ fa r the LOQ9 Ra ng• En; infcf" (r.tg P rCQ'r-•m for r-e;mQ.V• l •' 
'°'a>ol •rid ·pot•f'\t1ol nobltcc...,. tin NAs it'ey ~•sc::. 

J . ,ttAS ~tv wtsr .:SUAROlit!DIHG ARE" PIAP 

o. Dbpkg,. ound ,. A •IJ"i-?Uftdt n.Q ,e f'ee m'ao 1;.ill! be. n.at.Ot.e 1-n•U 
end perJ.odle:-1Jlly updot-a~ .by en• P ubll~ Waef\~ E'riglfll!~l'"lng 
o l vls1.0I'). 

iJ. UF>e. Tl'f!-c mop u tt l b ~ 1.1 ••d c;o ld.-ntify C-e>ea if! c- Oii\SH 
h !Sa•rO-S: .~ .o• wt ldl£1'• r- rfu-u • "- · la11dfttli1 ""•Cl•nd,. ., ~t~. c..s 
..v<Cilil OV ti l"'f1.}ilrig:. f(&% t td• c. h oul C b 'lf ,..g.dtfled 1Jt1•n•vrr pa$ ;l.til•. 
:f\ts:it.tQh na9oto.l a t:Ja1l' ' vJ UI tt1• l o-=4'1 c o{rtmunlty 1 



f A S:Jt~·i111 S.T ~:.,- I 

l , ne.11e Fi M. 
I •1J"lrt l.r"d 

Th 1 s iA Iii Jll , cH 
'!i.'tl"iH a.t t<lr.'S 

~ ~ ·~vo 1011)~ 

au~li" c ~neo ~< • t ~ O'Jr' 
·w 1 Wf's .,. 

.ii _ r 1refer1trt~ ... '.a1, "1 ti!rr;I • rJlo• 1,.. w::- nr .. •I • • t: •1 ~ • • ..,. 

oceci•rr ~~ft ~1m• .,.l!llt1al .eirota olliio• »'-~,a blrd ar tel!~ "Sr.c: 
lJ i;::1., 1 I!. Lo11 ai10 .. ~ ,. ~ c.-.i ~ t: t n l!i J;h I fl d • '-' I! Pi l II:: I '",, Ill i tt4p 

l'1 r 1111 ~lf c ~., •t. tr~~t: r~~ J;f)IOUr.ilrH rJa llu is 'loomn f' lll rd .. ~~1 ~ 11' 
,;;n;~ur r' d , 

bi. fU'·f .,.r •fl 1:~ ~ ) r l!!.qu-' r .... 1a c I t J) 
111., hr-c QI~ c:tu• LJ5ii! a tl1 11. rc.1n1u.t!!lrdin:>C 

''llilJ.lildl/ A1'1ima1 '!itrllt. 1 .111;i.o ~· d A.•1 pqr~- .Blrll u.r!k: • 
!!l~eclf.li; 1111\fl 1!11'\LCUJc h1 t111 l!IO "~ Qt.~c:r •ddr~'#l:il!! ll!<t: I., 

c ... ~ ;,iii 

i!I ~ i!l'Cl l:.u 

... 1cmJ t:re ct b. "' ~" 4c;111 .. ~ o i;, ~ tr • • H ~, 111r ril Fii re Cl,. 

1h A ! l L~ r.:: d l.., ,.. 11 ' .,, 

•- I.A"./ p.11 r ~onn l ob~111 r •11'1.g illr"" .j11< •V-·r-r_Jn'k ~ ~lrid -t" lo' 
'11 Li ne1: .i f'( Ith~ ~ ~ 'I l..1't' l ~I.I ~~\ 15" Si!lf t::,i - 'f11 C. - :1.:- ''l"' 
ppr~prl ~· ;•"~"~ ~om~ ~G 1¥1 ft~ LQn $~ ~~ Of11~~r . 

lti. co 11101!: 1111& urb 1:1 Y .,.~ · to 4 ~u11pc- -::a ~1•~n ch 
M1ricrn1'1t: ~t1r:.l! c:l'te-" f:j r o~ Af "v! ..tC.loft S'111'f y DT ~er 1!1 '6 

a~ 1: ..... 1~nci lf pnat:ogr11ph1& n""' t1r tn•r •ntJ t!Q-A'Clur. ls. 
a p1 l"ap1r iL II! t.~. 

c . ti tflllr 1lJ.. n 1c_,- k ~II rcam'1Ll'\llii ' 't" r b. ak ., Tn:C 1 
l.i" •n. 1fLC•C:.1ofl 1"d f.arwc rri ,. 1em ~a ttll!' '4AS t•\' Ii.I i:t: l4'1: lon 
S:of• t~ fJ f•lie~ r ,. Th r~"1• I '1 l.fl L. r ~11\J•l'"'dw~ U.D ti "I 1.-

F•~~~rc•s ~~n~~•r u~o ~ 11 '" curn r"~ the ~~ y ' "' 
l di n t 1 'f l ca C. l Ill., • f"•1 " l"' 'r,,o.,. m4 r l a 111 l Iii r c s 5ill r 1 o;- Ill! I r f t 
h~blCa~ ~ana~• ~nt~~ 

,J. 

-ci~ 1t1 .a f"c"e r1v e l. ~c -sf1JIJ.L c.o• p.l•t• ,, 61,.. I lu; ~ t: 11'1 ~ 
H .. Le ... d li\1 ~art - I hf It tJ1 l ~ • ~~ 0 F • ,J: - Ir,.. 41 "°' '!' 
"!ii!lf t:~ Of" li:•r cir t .,ppr _prl•c.e- t""'ri.an c ir.:onitn 

ll!C! .. r. ru, ~ 1n1;; P l..lllf\l'll,~ l,io1i1.1 .. ~ CC•Clll!:. ;-tt ,. 
run: sw-«111")' an d h-·t..111 nl P!•m- i:.r.i ~~" AU ~ , !tii•1 So 

.. 

t: I\,, t.1 C::l4l t" 
&oU_o,. :i•f '::~ 

II" r;: ~ l 
Q f fl ii:: llit F'" 
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i 1 GEttER'!lll .. '?hls. op • r 11 t"Lcn t'r:"bi!•t1e1 prcictdur es c:o t:t:o. .419-l tl 
to~ t~~ 1mm•d!~t~ '~cpo~ge of lnfoFmo~1on bw tweu n g~DUA~ b9f~~L~~ 
~nd •ircr.iwe c.On'Ctrnl.11~ t.ht' •M-.i.s- t e.n o.e .,,:tid 1oc--o ti on 01' ~.{Pd: 1Jt1 lt>rt 
cq1tJd poii , o h.ot•r d t o tl1.vt\t o.afety ., 

~. Bt'Ro Acr1111:rv COtfOTTtO~s . iii• fo lloY1M9 t t l'fll(noJ09t- "'ill .b• 
u.s•cl: lo r rap i d commu11i~•t..lon·.._ t o d1c~•mln~t• b'lrd oe:tivt ty 
.tnfof'rn:atio.n ond lmpl1111t1e,,c un.Jt -oper a f!a-ital pr"c:edur liil $"o. 81rd 
loeot:lons cho~,ld be give" '"'Jit.h tl'le condttlon cod• . 

" ·· K•.ovy 6.1-rd oo.ctvl~y. \IF"<e" ~ls cond1 t...Lol't co rapc¢t ti -.&.Jy 
conce~t~ ac10~5 of bir'd~ on or L~med~ a c~ly oaovt ~~· 1eti ve rur,vdy 
or othe,. ~p•cif1c ioeot..10J1f; ttiot: r e pP e • .el"!t; efl l.rnmed i ott h,o:rttf"O to 
c•f• fly l"ef o p •r~ tJon~ T ~hi' •reo - h • ll b@ ooe~ anlf by ce~clfi~ 
pU~-c 'regO tis..b upOn bti.no adv1 s •d iof tf'\• ·~oq~it:Lon. -

b . i'lodt:rot4! bt·rd oct:t.v.lt::x .. Use tl\\c eondt· Uo., "to f'f QOr. t 
eonc«nt-r e ~tons of blrd's. ~bc erv:ab l• i n )pc-•tiOns 1.11,-J_cf'! ( •P,.e~-,!L"nt o 
pro'bobA ._ ttez o r d tt:o &oft> "'_)'1f'\9 ap,rot:1o'1•. Th! s co~a~e.1011 
t:equ(r.-.es· l_nce~o:&ed vlqtlonce by' ol ! 091'rt'cles ond extr•fn' c a uUon 
b y o !rcre.,-.ip. 

e. 1 Ll9.l'!lt 81 ,.d j\et.lv!t:y. Uoe t his ..:onctttJ'!" t;O ropo rt. 
J'Or-f!l.31 l:l!:r,.-1 e cc t v·tt\' on ond ob o Y• t ht: ot t' f l•ld ...,1t;>) " ~o!ol 
~r.ob~~111c~ of ~o:ard. 

d. a.ll"'"(!~"ateh . .e.l•r 1: . Uite chl• _e-ondltio.n t.o r-• por"r 
ir\1'itan c t s vhtn '-'••t:he-r. t.i ... of d oy . ond ••os-on e·l, c-ondtt1on• ma-ke 
•ft lnflu')( of t»trd ... onto the olr-f-le:l.d l-1k4"ly . Thls •1 • o 1.J'c•lude: s 
v i -.u 11 l •ightLng o f b t rd& fly i ng Lnbo.urid .to 1:.fl• •irfi•ld. 

s ... AUTHORlTV - Ourt.nt no-r' rnU tliQ.ht:. a,pero1:ion.c, efle: eut:ftol"'i t_y to 
1d •cl ttirt: b bird \.latch cond!t l,on 1& •vected ~1th th• HAS IC C)' I.Jet t:. 
co,,er~ol. Tovcr- stJpervlcor - ·va rtouc con dlti<onr; cen .!:>• docl·•r,,.d 
baca.O 01' 9r.ound o'bs•rv•t..t,on .. , pilot repo~tc, r•d • r 9 bc.er-vot t o1JS 
or .oth•r in~ute. Al l "ersono•l &hou ld bo a·t-er t for• bltt'd 1ctlvltty 
.e nd r•~ort it dlrectly cc t.ha cantro-1 T'Due r •Suporv15'or- o -r Fl t gh C.: 
~lennl11~ Su~•rv!Go~. 

'4. COK"Uf'f ll:~T IO HS. Bl,r- 6 Q•tt:~ co11ai·irio·ll6' \ollil bf ·dlJ.$-ffl'\1-riatl'd 
_jc:: fol toW..c ! 

" Du rt n~ p@ r lodio o1 fl lo_f\t' .. Op•r.o~ol"(ta, b l r d ,.,it"C_, 
oo r1dlr t:.110&. ochoef' th•n b.i 'f'ti 111ctfvlt-)>. 1.atlt .~o ll'}eluO•d tn \I'" 
Alr pcr-t T•n"linnl 'l·•fVtcc w. tnto1·m• t-Jof\ mr-s-soo ts. 

!'- l 



~~~(Wt~~T )rSl . lA 
2 iC ~~~ ~3rl 

b • n11 IP C° Q,, t r 0 T' ~'-' 41 "' 

a~c~o~rl t• Y•rnl~v v~•n~ 
clt r•nctt\ . 

~~Q•.-~l•a~ •~~kl i~~l~C• ~n 

r L'lu.1~n ,i;i r:+1i 1 C:~ caf'f c.t 1 .. ri!tlti9 

~. '~• Control tg~•~ SY~~r~!i~~ t~•11 ~~~lf') tn• ~1t9nt 
Pla~nl~o ivp•r~l1ar of c~ eur~•~c btr< •~tivit~ gn~ltl~~ ~~ or~ 
chd"~•• tc lt. T • J1~ht ~L•nnin9 5~~1rvJ . r ~ill p~•t ~h• 
~Ufld , ~lQll"I 11" :::n1 1..-u~ , IC Plt""\"'9 trQq ind •'dl!ial.SI .h · •at~•t 
ir,i-.a, f~.-. 

~. Th ~··~ •r ~t•f'•• ~ml! l~al~d• a1ra tl~lt~ 
co~~ittont ~n t~• lE( 1 Tv w•at~*r ~1•~l•y •nd brl•f ~11ac1 I~ 
~pgr•P'l.Atit 

.:i • L.1'.11ll1 Ln 11!.gl:Jt, 11 J. t . ~ .o l,. c,. •~ ab.,• ? • • c;;"" I'll r 
.,11~ 0 1,. id iH t:.i "iii' 'Y li"JIU ~ rw ia LJ l, d c I I ti 'CI.I 't'.1 '1 •'I Ir d .. ~ n i OM t. I . 11. 
•t~~r•w •~c ld •dv1•• ~ t 1oc•l ~~~troi11~~ •u~hcrit~. 
~o1la~ ~g 1nf6r~at1 n •hc~ld b lnclud~a~ 

( 1 l ~.u ~1~,, 

[ i'.) L:c l'Clt.ill' 

Ul - 1 tJ t.u de 

( • l iI • af gbt1,,ri~ 

(6) f)il!• ft f btrcr 

(fl ' •PPI" D M :ll'!!a It umi:.1.- of rds 

b. Ultlm•t•ly. t~• p11cc L~ ~~· fi~•l aue~a~lty w~o 
i:let: 1rl"I ' •• 11' hl• atrc~•' · ca,n ••hlr fly d&Jrlrig '-'•doul tlrii 
•etivity 1• ti 1U: H .$ o· •. "4'~1tian•~ r 1 •COll\'1"1 rwd•tlo~ 1\lr 
IP .l,l o - ' F pr av l d • d b ·• t aw ~ • ~ • u D c ri t.tt 1 1iti: r L 01u ti l r' d • c:: 1 v t t ).' 
ccuidi 1:Lan•. 

(U HmaW'y~ .. blrq, •c~t~c.'!i' P .. rifal"'m on-1:t fuJ. .1 &.t.Cll) 

l•n~ln; • A~ald r~roa~!o~ t k••''' a~ l•ndln~·· fopcid F 

c,... , ·n, r'l9 ,. 11u11~· di •y.inQ t:aliCU1 ,,~ - and! ' ~ r' I l u r"~.l.n1 0 
LtC11"41ft" .. 

(z; 
1 t ... 1 t 9 1f! • ~ · . ~b ' 
•PP·lf' rO eb•• au 
t QU d be p1 rf, f" 

T uc an o- • q~l~ ~a 
h~ ~ ,r dnl n'Q. Loi..i 

an~ ~nl~ t~ • r1~ulr•d t~r cr~lrnln~ 
~~ld b• ~1rt1~ulorlv to;nlx•~~ ~f 



N~S~ l~ST 31S1 . lA 

z ~p~ 99 ' 

b1~d ctLvity ~~e~ ~~ t\n~l •~p,~bC~ ~n~ ~r [nir1ate ! ~o-e'a~nd 

i 1711il o id i 41 t. 111 l 'f ,.. i t .!i ~ p ,.. o C' r 1 o ~ • · • 

{l] Light bl~d &tkVlty. 
PlLat' ~~o~ld m~intaJ~ "o~mal si~~at1o · Al 

rm~t1~ prm~~utlon~. 

tfii 1 r'l~l"'Fi'IL!i C 1Cf'd!.ll:'lDf"l t

. r •1 M 'Iii s -!I If"! t1i u is· e 

~ l rt- 11!'1 1H'Uf1.1t:1on t:a t:h . .!il!u~vi11 bt..1"'4 
--------~ ..................... -..... ........ ~ 

~~~ ~6tc~ atRrC m~y be ~ecJ~r~rt. All 
a~~er~uG 5hQ~1 bl ~~SI"'& ct 1~~~~~ ed b~r~ ~~l e ~a2ar~~. 

11~~& ~ay ui~h ta avoid t off~ ~n~ l~ndlng~ ~1~~i~ one hour of 
dt'.lc. 1uuJ d awri. T'ht y ay · h;o "'1 er. to r..a l r:-e tl'u •nrr;rn t~ .rl t l t ,udlf'' 
t~ id ,,d ·fr Din l(lu-1.:v l , OIJ~~-s ori tr41 l~1 n19 .a r~·a ~ - Pl 111:1 irs $!"iOU Ld 
ccnGider ~lmltln~ tlmo n ~hi~• lou-lev•l ~o~ e -

ID 0~1f.,, • A. O UH'.i • 0 n c e • b i r d a c t! v 1 r. y c. o mU 1: , o n ha s. h ~" 
decl-r•d ~. ~ • tbncrol T~u~~ 5up•rYi&Qr, th · CO~d!CI n ~ay ~ 
do "1rD~4d ~~ oMy tlm• ~c &~pr~prl~t•. 

a_ t~e FJeld e~vl DlYl lo" u1ll m~l ~~1~ nd y1e 
p r - ~l!dmlc a cl b I Cle c.:HJ t ·, ~ d 1v1 4Uii du r LO.Q dbl 1 y '" l r '"fl •l d 
in6p1!H1:tI,ons ·f:c ~·•p bl.rd~ fra1r11 co~gr t : "!!ii 1n Uu v e1n1ty of 
.h11 rURl.!!llys, t xluay _ , r;l!ll1f?'lp& , afid rP r rt!.OIJ... Ari 1ndl~h1ue1 
uill be deEig r at d a r1~porid d at •l).I' to d1'4p 1fr , 1 bl ' d 
notltl~d. ~~trftm c~re ~uct b ·xercl ed blrd 
dr1ve~ 1,om the p~c ot onco~inq aircraft 
chem. tkl~ l n~tructlon do•• not 

_· 1,...l 11.,Lo ta g;b al.al pyrate~'1 I. ·o· aeau ' tie 
r~qolr•s ~~· Flwld 5•r~l~O$ DJv£~lon ~o 
~ 11 thy ~r ~va11 le t th1 ba 

b • Cl u I"' 1 n g n a rma l a 1 r' f I• 1 d e u ·rvo 11 le n c • , f 1 • . d S • r V 1 o • ~ \.Ii l l 
mcnltor bird ~gnir~getlnQ or•o~. g~ocs h1ig~t~ dr~lnG~e ~ - t~~ 
!!~d cetiu"" rutllii. rR·•~Ort ~robl,iMIUE to th• Met\Jf'"rAl ~ ceur-C• 
ttan ~ r tor. med (y Ing n r a lJ,,..1no t lng tti 11t p robl m. i-h · pr lm.ci r )" 

e~jeetlv• af Fiel~ S•rvlca• p~rCl~lp•tign 1n ha plan 1~ tb h•l~ 
•l lna ~he • tragt~~~" ~ of th~ taMl~•Y•· pe~~lA; areb~. 

a d h r~n ay •~v!r~n~e~t 06 ~ bird e~"gragatl~g ~r~b. 

4 ~h•n~v1r tha ~ S acu~al ~~ ourc•c ~an~Q•r er ~h• a~ 
d .. • ~• r"m 1nie.: th a 't d' p,. de t: t.cm et fi!I r r r- e~u :l red. ruun 1the mlill ne r 
hell b• ~efer~ ~ to h• Com~~nd!n afff€er for fln~L r•~oJu~lo~-

b lt1ny d li'p-nu1 ~ t! Q"~ @1 'f'O f ts .ei r· pi r Dhl(b l t;t:- d 1vJ thOU..1!: ~i:>"-1:; i. fl.:; 
Appraval t~b~ th Comm4ndlnQ Offteer ~ 
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9.J1V rof".\m~b - qoals . 

~hi 1~ ~oor ~ee:res ~0~1 Han~e-m.e."'lt:. Se~~o~ 1g tJ"c• tu:al. 
lH~!SQ~:U:-.::es LO.'nlif Rang~ M.etrrte.gem11!\'t: Plan i:s lilir. =ar.5 ~Cl ~ th 
gga:1s I !h.1S blDi-r.I :t"&Y I v•a ct UI .&9£1'.t"UiVed r £'" uiplqan t ICmJ 
"' .\J.i!'C- ll'dall'lce i it: Otfi!Hll IRzt::DJC"t.icn $890 , l -nd e1tih r:- ~val. 
iDin- c:~:icn~. 

C'cmlan.nci.rrg Ct!ia11r 
Nav .:. Air St.a c i.QJJ 
~ v w.~ P ori~ 
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~-

i\oNG RANG!: OO't'DOOR azc;~:t~ idD.GEKZll'l' se'e'l';rol!I 
or tu' IDl:t1:1lUU. IU!SOO'l>.CtS lllL!o.<;!'JJC.tl!',r ~ Rlll 
n~. 11.;t!I 'BTATlO!f, ur llUl.:, J"i.oUJ>ll. 

rn'l'1!9DpCTtO!! 
' 

ll'hese ?r'OgC"a.Cll& a.re d.esi9n.ea to ba eom.pacible vith natl::i:R.a.l 

defense and SaCU.t1'1.CY :eqti:!~ent:S and mu.s'C- ena\1ra lnt11qi'at1e:d 

~ultiple- use 111~i,a9e11:1ent of naciu-a:t Nsou-ree.s. 

A M.em9r;tndum ot' tt.ncter.scAnd.inq 'b•"bl••.n th• o-.pa.ri:.;.,.ont- c~ ~ha 

tn'teJ;1or -.na Oetense ra~ii.l:IEJ!ii .a.11 .t1ill.t:.aP1 1n_st;sllJ§t-.tor..s e~ 

Oeve}.Qp otJ.tdoor re.c::;;re•t1ori "lan...s ·vb.ere tJiere ar-e sui~l~ 

r:-GSO~X'Ol!~ tor- sq.er. • -p.-oq'ni;I) e.off~,i_$.te.n1;. w.i th ins-ca,Ua.tion mi s~lcn 

apd na~!o~a~ ~•c;J.1rity , 

Outdocr reeNat_i.on ~ t:b.• pub.lie or mi lic.tty use ot nacunl 

:resou.r; ... ip.cJ.udinq indoor intarprat:ative can1:er:s, '°'here ~::cos 

.is on t:he undeC'$~a'ndin9 and appUcat.1.on ot" Cha n_at.O.ral 

eTNlrornaent-. Ouf:door ~ea.ti.on includes natuze ~rails, 



picn:c n cam~inq 

trails~ S(!ertio ri vars, aquest:rian &,riaa , a ' a of ot~-ro d 

vahiele • 1 

cc l.nclud a'C.h11r hl 19hly autd o w:b qolt 

co se~, tennis courts, ball/&tblatic tial.ds, marinas., o:r 

swimming pools~ OUtd,ocr re.creatl.cn apportunitiaa 

p n th na~ura.1 e ~.t-ro e.11 ~ 

Ou coor r c.re~.ticn apportunU:.ias e. ~ be class, ti d 

Re~ e~ en Oppor-

concen~rat in a •pecif is 

{!.er~ picnicking}, ~he e~s 

tr;"e:fer t.a tho , acti.V"itias wh re ths reC!reaii: oni :e ov 

~hro.ugh th ~r a (i.e., hil:inq). 

e 

Th mar.and betvaen t.be DApa~ents or· e'f : se and Int•rior nd 

b -tween NA . c NG~CM and t.ha Nationa Pa k service asta.b i5h and 

, . 
q 9 na -ur l ~ our 

o:da ll9B9 and DODCZ 6050.~ provida qu.idanc ao a cf off-.ro ci 

vohtale D 1 nd • d in the 

pa.blic lawn ~~f ~r nc~d in 



t.ba-e ln.:a.tall&·tions prov i ·da public: access .:or na.tut"a1.. t-eso)U:,oP$ 

Us~ t:o tbc flxtGnt: it. iG appropr µa-e.e and c:onsi.atent with t::ne 

m!)itary m.i$sion. 

'l'h.ia- .saction of: the ilna~allationstG- ln~cqr.ated -na.t:Mra,l r-asourc·ep 

Qin-a_qamont -plan pr-imari·ly .addresses manaqoment o.fr rosou;cm.s ,, bo~ 

~tl:ma,n an~ oat~ral; to provide outdoor 4ecreation opportunit.i•s. 

Th• pu-rposa Of tttis i.niciil outdOC?'f: r~c~o~t!on m4na.qem.a.nt pl6n ia 

'CO pr:)"i itJ~ qu_!-delini!S -for manaqinl} -the Ot.J.taoor 't'.Cl"C!:'ea.t:J.qri 

:rG:sourcos o.t Che inst.al1 atio.n to oom,pl.y vicn O:PNAVL'fsT 5090 .. .l,. 

An inict.e.l L,vont:ors ot aur.ra.nt outdoor recrcat:ion. oppon11n~~!cs 

~i.11- be. p:rOVi do.Q 'Vith rttccmmend-ations ror- :fµ"VJ.Ze ma.naqec:ent.. 

~l\j;s ~nie~al. 1.nveot.oey wil.l. J.<1e1rt;iry Spoci•l :r=1>reoi> Arel1~ fOL•O! 

ticI>ihi; A in A~?•Adix tor d-til\ltlon) , Di sp<>-'"Sed Rl>croAtion 

Opporcu.nl,ti111:; and c:onc::,.11ented 11.e=e~ti.<ln Oppo~...:.rnlt.ics , 

l 



;,. ,ay:rce:ma• ~&jlJ.y 1amptu1.&i3'e. apt · 1.811 liffl1:~caor rn:c:raai~~n 

be efi~ ~:U:ni.n ~~ cQ,natrainr;s C>l' - e ml.lltacy mi0<ion n:.~·u;~ 

tbe eapaibility of' th r~O\lroes.i 

ifiJij I 

> £nau:f"e- '1Ul t:ipla tt&~ of llatura rliJS.aur~es :for au.moo·~ 

r c=•&t1on , rish .a.nn. vll:dl.i -a~ ~~rssr:r1 ..a11d o~•r ptL.rpos s 

n a1 .3\ls't:aibed yi&ld: b sis .. 

c~cp8:-atin9 p ;ct.ici.;panta ill ue ,prapara~o11 ot ~a oe.t:raor 

recl::'Ba~ion mon~9em1JJ11.t pliUI were th•~,D•~ant of th• Navy nil, 
" 

the }fat: ic.nal l?'a.rk Senrtc;e.. Thia plan. wa• prepared by th• 

ff~gicnal Park Sl!.r#•~a. ~a~thaatrt Raq~ca~l Otllce , Division c~ 

Pla.nnlnq and ced ral lltr~qrams. 



Re"&t:u:;ns.ibilitf 'for C:..'"l• .imple.menea.ticn o-r c.ne_ •OU-tdodr re~-.a~i.oh 

plan is tirld"" Uie llll"Lsdic~ion or thli ins1:.a.lktion. to'l~lW<m~l 

a-l;:pttrt!se and ~echniCal as&iacane0- .tor 'tbQ i:apl&me.nta_t.ior\ .. nd. 

coo ::iS! nat.ion o.t: the p.lan are av.a.UCWle rrotQ- tl'J,e Natt.anal Par); 

SU::l'V.ico., 1u.s .. J!i.sb. a::nci Wi,ld!.',t,te servic•, f'1oeida oepa.rt:merrr; of. 

!fa;.ur..al Reso!,lrt;e e.. -~ i;he Florida, Game and ~sh.Yater .Fish 

T~e i~s~allat.ian cc:cim-onding ot~icer ·isnsuzes that an o~taoo% 

rec=eaeion, praqram vi.it .be aeVelopo..d .a.net cooo:5ln.otpc! w'ith 

~ppropria~e Tede.rai 1.and St.ate .a.qC!nci·es. ~e P\lbll-c WOrk• Qtt-l ce-:-

develops and mnin.e:ii.n.c the ins~alla.tl,~n ., C: .ouodoor ret;,::'eation 

pr-ogt:am th.ro.ugb i'lDp1-omonuc i.on ot an outdo0:%' rac·~u.ation pl.ah . 

The MoralG, Wel!aze and Rec::-a.a~!cn ():IW'R) ~lrGcto~ i$ =esponslbL~ 

tor tba i.:!lpl..emen.1!:11~ion .of the Ou.taoor roc.......at.t.On aan·a.9eme.nt: p1an. 

Thrclll'!Jh the p!al"l and l1> deo;dino.tlon w1.eh ,!pprqpriato Fadenl •Tld 

Stata o~ Plorld& p-e-rscnoal, thG KR'R Director ensu:res t..'"l• wi11a U•• 

ot: o-U'Cc$o~ r--e.ct'&.2'tion ~·e~curces and tha 'ISV'aita.bi.U.':y ot 

ree~sa:tonat apport.unit~es . 

• -



tech.ni.c.a a'SS'i t nc tor th 

So it.barn O"ivi:Jion, Na; l fo.ci.llt.;:e . :Eru;i.naaring 
cli,,il.~lili-A41Jll'\& 

A t.ip~rtit• ~ ~ ent c the 

in-etallation ~ith pro:fes ionnl 

Bran~ (Cc e 242) 
DGll58 
29411-00!$8 

rpa' e af providing the 

n . iii.le :ry to caa din te a :Lons p•rt4ininq to tJ e ope:ra.tion, 

n 9e.ment a.nd protect.ion of cuttiol3r re"C-:-e.ae_on 

re ~ 'Wa, si9ned .in 1989. B sed u an 1:h'is 1J.qree:tent, th.e 

anal P~k Sl!rV ca d th S · - e cf F.larida will a _ in n 

aep~ci.ty to 1:b 

~ndqa en~ cf outdocr r•=r•ation 



Plcrid.a Depa.~ent of" lli!l'tUl:'a1 Rea,ow:~ 
Div-ision o~ Re.cr~tion and Pa.rkJI 
3900 C'Qmm.Qmiealth Boul•vard 
T-alleba.!isee, ~1oci~a ~2399-3CQO 
~a1~pbon4: f g04} iee-6321 

H&tion l Par.k Service 
Sauthea~t REqional Ot!ic~ 
75 Sp:ring Street, S.W. 
,Atldnt'.a, Geo'C'19ia JOlOl 
~eleshone ; C40•) lJt-sala 

F1crida w••• .a.n4 f r•sbv•~ 
Farris SieyAnlt. BuildL-raq 
62 O Mer idian S~:rin t: 
'l"a!la~e•5ea~ PlQrid• J~D1 
Tel e.;ibone: ,r90 I I B-196<l 



T•ohnic~l a :s111a tance a't. the. FEdecal l.•v•l to~ ~lah!.n; And bUnting 

ce.L.at.od ou~door r.a~"!:.ian opportunitiaa :ae.y b• obt:a.lnod f"rosX: 

II.$. :Pi.ab u•d !lild1.1Ce SO<rVic:& 
So~t..~east iileglon 
16 5'>rill'I St:re•t: , 
A:t.1&nta ~ C:eoti; ! .a 
T•l ep)lcne: (~O • ) 

3 • ZRRGlW! onl!n2w 

s . 'f. 
lO:JOl 
J31•lS9& 

Tb• Hov;o!. J\J.r Stotian is locatmd primarily on Boca Cb..iC4 !U!<I 

'J'a'J West to lands. The i nstaJ.lation tot.a.ls Lll00$~ SOOO llC'l:QS in 

15 loc::!t:ion• Ult! i ,I! biqh.ly u.:-te::.i.:<:::! :xQc;;t: tc:- ~cu Ollc~ Xe;•. 

Almon. l OOO ~c::res a.x_a pct;enti&lly 4 v• l lahla to.r oUtdoat: 

:ac:zut..Jon u lnly on Soc:a Chica Key a._od. a l.So on C-ei~r. ~e:~ .o.tttl 

D"'dqe: ~•V (Sigsbee ?..r~). The following is • desc:.r!p~an of 

t~c. :i.ajor por--!.o l'i'S o~ -aJ• 1-natel l ation V!t:b •r•aa su1t.a.bl~ tor 

ou'tdoor re:re;.:ation !lS*-• ?le.eac relar to Piqure-s 1 and : • 

> Boe .. Chica Kay • The • Ul::at.ncial pcirt;i oo of tJia 

ova~ lOOO undeveloped ocra:s hare cons{ste 9f 

t idill s11.lt:a&nb,. 11an9rovo avup, ·~ occ.asion6l 

tropj.cal llarowood h4.,..ack. A.bout three Jll.ilog 

ot /.tiantlc Dcunft011t .boacti ar• avaUa.bla 

tot- outdoor- raa:t&ti.on puraul.~&.. tfUd.lif• J.a 

atrundaltt. in -:he W\daveloped., veqa"Cat:Ad pcrt.lon.c 

or: Cb• ls,l;a.nf!.. Ot'"Csbo:r• , cora l to:::aationa. and 

JI 



brl.,qbtly Dl ed tropical tish p:rovid• unda-rw t•r 

crpportuni.t..a..f! tor winmi r • $norkel1ar-s, a ,d 

und~ ~er phctcqraphers Pat o live .era 

can !;;i 1 e;;cplora b:y , 1. in on-ly · hree or 

~aur ee'C of ter. 

> Ge.tqer ey - ov ·r liO cres c ... saltmars·nf n9rov1e 

wa:mp ic oe a.nae t aY&ila.ble tor 

g~tdcor r eraa ton use Wil~ ife s abundant, an~ 

there is potanti&l 'or W1ld1ife viewing ~e mid 

nature tra.il.,s in t-h p posr d Ma sh_ Rabb~t Run 

carx t~ ~& ~~·~lu~~~ u~ A-~uz p~opert:y 

> Oredgcr Key - 0 

Area, the nortbarn p~rticn ot tn~ '5land con~ains 

ove Q ac~ t:. unde.val oped l nd on tha G\ll o ,t. 

M xic:o i ·c:ludin11 n lntere.stinq a _grove s.;;J mp. 

> Trm:lan - Laeat an e~e ·v oarn tip of ·th 

I: land af K~?f Wi!S.t, this highly ~.baniz•d base 

an ex~•llant p_cnic 'raa an _ swimminq 

b11ta~1 on th Atlantic oce n (Patio BA ch). Of ~ha 

l.OO+ :a1t!ras hera; th r a undGtvalcpa are 

-uiea.ble for addit o~al o t oo reercat en 

develo[:tm•nt. 

9 



> riemin9 ~ay - This ~oo acn ., .. ~.,~na c:i:ltall'\s a1ro<n 

at::s"ls po\:,.entia.lly sC:Utabl.e Car- l:.b.ited ou.tdoo~ 

i:-o\'.::J:Ji:ation WI•-, -.ucn ~· b1C'Yc l i nq i:n4 pi.cn.ick.ing . 

> 'Trll>ilbo Point - TOtDllin9 llOl.\t: ioo """"" I t;l>~ 

tomq.r: ·aca-pl.ane basct> conta i n:i un:de:•lqn';s,t:etil {laved 

.areas that ma~· be suitable fot' ;."'<~th>n "(e!ti<::te 

'(llV) caQpsi~& ln the tuturo . 

> Na~aJ. 'tlcsp1t.e1 - This 15 ac::e p&rcol ~s davell:lpec 

wi~ a "'11~1'1-"'1:ory h""'J>i~ ~ility whicil, is 

on-r~tlV deaceivated , Located on tha eas~ern ti; 

o-f. tlta Is-lend ot !Ce y W"eiSt. tha property b.a.s 

~cre~ll!:)')t access to ~V Kay Cba.n.ga.1, a pQpula.r 

boa..ti.J\q and t.l,sh_ing area. outdoor re:~eation 

-.SltOUld be: COCJ.$ i de.red :ar t his: Va"C:a.r!C'Ont p:ro

pe,rt.y in any re-use? p·l an , 

> Mart.ello· Ba1'eeey Si~<? (S41't: PcndS) - Locaeed. 

a.dj&c&l~ to 'l:..'i.G iaad.n c:unw-_y of K'~y Wes-t. 

Ineo.rnoti onal .&irport, this 25- :nC":"e- ac.e.o 

oon-uains Abo\:!t ~en -cte~ of ~etla:nds . CUt"?"dnUY 

. inactive, l S ... ~ ot scal:'itte<I Uplands 

arc: ~•portedly in 'die process o~ be.i-n9 e.xce~·-~ · 

'l'!lo;ra is a 2-'.l-a=o trc11S.ea1. hbl>oel< .iong u ... i~ ..... 
C..n,iOl 11! mi,. ,..,,,., vid:ni~Y • Tl>• liavr glar.s tc 



remove invasive exoti.c v•w;c atian int~~rat: 

th,,.$ h eek -with tha city at X y We5t• Lie le 

ae11 P~rk adj"8icent to it. 

The installat.ion is oc ed ne t ~inuSi or .1.0·0 ~mi.la long 

chain of cg al/lima :ten• is1and xtandlng ~aui:.hwest ram the 

Florid mainland. just. .so&iJth cf Mi mi. unique. ialands, 

own :S 11kay •• 1n Florida, ar subj.ct 'bo t e me , - tro ieal c! 

cl mate in!lu11HM:?es in , - · ccn~inental Uni d s te_s. Wl .- '" 

a.var 1qe h gh tamp r; tara o.f abou 9CJ1 in :c' nd n a aJ: q 

lo~ o~ about 63° in winter, th- cli~ata i5 very conduoi.v to 

y .ar.-~aund raore tion. Rainfall. a.varaqes 40-45 inche p r y r 

anr! .ls •utr cl.a t r r perannial.. vvqatat.ion.. Because. the Ker arc 

s ·tu.at d in iop 'ifatar, tt1e~jt) a:c-• vulnera.bl• to hurrica'nes nd 

tcr:ns. 

TIU:''&a ta seve.n m l•· af nor an p all:a tha :Kays. 1s a zoo-

mil lonq ~o~ l r t. S caus• of th• naa~ly tropic-al cl1ma~e

rr;hi 1.s tb,e. only l iv l. n9 c:o~a r 1 t in ha .co 'ti , , ant.a 

D~it d stat~s. ormal tidal ~lUctuation~ r me , ~ by the 

r ess th n ewe t:ae.c., Rec'rQe1cnal bcat•~sr sport 

! n, •norkelera_ se\lba ivers, a~d apear ~isharman all 

utilize the - ~ vhich aamas to wit ee c rive raet at , • 

au~~u~a n o=e plac s. The Flor.id& Keys ~av@. bee · th · 5c n• O< 

c:cmsidarah e aritJ.ftlf! ~cicivi~y 'fri 't. enrli.ast.. paricds of 

Spanish e)Cplo.ra,tion to h• pr ~nt.. c ... e tian euha div'.i'ng i -s 

11 



ec 

*-td~ '1'~r.1e't:y ort .. ~taoor l:e.craat.ici~ cppo~t~,l..as oan .h ... ~urul 

Ofli ":tt:a .l~ latiao OE vitb.in • 'tine t:a lt'!Ja .. lhlurs 1 Cl.riv ar boa:~ 

:r>d • llbpa.r:md t.1PJ1artaini1il:.i .. an t.h.G in~..all.AT:ion ·tnol:u.da 

11,shinq ~arcu::re. s 'r.'Lldy 1 bicyal i"q, ca noa!,.~ 1 and sa 11 tn91. in 

a.ddi ~ion 1 ·aiava.rai :paTks dn the xala"'°cl er~ by 11.es"L oft~ 

oppo~i~ias ror ~ishi~g. nacur S"tudy, a.11~ canoa:i~g. 

?J•u!~9.an13us P1arJt coQU1.ne 11u1,ny of Uie na~iv~ t;re&I{ and .sh:rllb5 o~ 

1i"1 '~.:.~..l t.t. ~ !c,!f'" b~'? "t!.51td.ng. !31C}tc2 inq !s popuJra;:- in- l(ey 

~run: du t:.o th• r·lart ~:-=min ~d =.i.14 clim~:c.e1 - Se·ver.-1 pl.9!v·ate 

uopsi - .nc bL,:YC::l ie:s by 't!b·e bO'l'JI:' ~ r:la.y, or week. The ~ey IJa.m;"" and 

c;rra.a t "7J t::e ~e~on N· ciana.~ 1U.ldl1:!11- Ke.fuq~ o ~ :r •xcellent; 

OMiDe<.ing , nature .s udy 1 t 'i.sh.i.nq end hiklnq cp;ioreuni.~ies. 

Yil,.danu!.s,s cancie.in~ o.ppart.unities witb c:tYarnigb.t canoe ~rail.ts: aro 

3Va.J..1~le t.br~a hollIS ~grt.Ji D~. tha E'J'e~1 des nation l P _rk. 

•hll.:..nq an.d nat.ure scudy ra a1.sg ..ava1J.&b1 L ReporteiU.y, th~ 

t.!shinq in Flr;:mr.!.dll Bay, wltbin t.he pal;"~ bawn!a.ry is vary qeod. 

-•~1111! '.r'eca:.-•~tianial fJ,part.unitie.e: on tha nl5il't.al 1a 'ticu 

C3mp1nCJ , pi(:niG:lU.n'i. ~iblessfjoggi.ng t.ra.!ls f &Wit:md.~"'Vf 1 

0'2td-oor: adu.;a~ion/i.n"Ce..t"p:rat.at1on CIH'1t:ar. Sovenl .Stat11 .Par.tsi 

CFcn:-r:; Ta._y o.. 86~1 - l(aruh,, Lon41 Kay .aftd 30J'U\ PAilfteKamPJ 01fferc 



a_xc:•l fJ t. ca.mp ing , p c:n 1'c?ki.ng ~ sw mminq t sncrka l inq , d scul:ia 

di."'i.n9 opportunit:ias. 'BDat p ar provided at or ar -=· 5t 

b 'iliqe c;z:c sinqs in the m ddl and 'U p r X r a1ong o .. s. 1, th 

v r~ea, Highway, Fort ef :r.1on a io um t n LOoia ~er 

and Kay Lilrqc a · 0 1n 'M t" i.n _ Sanctuaries are ·popul bo~ting, 

snorkeling _nd S&uh~ diving estina~ians 

:tirv Spee_:ia.l lnte.res·t Area.s are t - n th inst4llatiorn. T:b 

oaastline, 5a tma.r-s , ~d ~aftf!rov wm:ip quality a occlogical, 

geolcqical, ~nd sce~ic r a . h• ~ .l ~ds an Geiqa~ •Y (Mat"Sh 

abl::n t. Run Pa.r J x un er .ultiple-u~e an J!or resea~clh ~ 

recreation, a .. d wilcll ife nd t.hu qu~li-f'1i/ naeu~al 

bi circ 

Ace ss tor o tct.oor r erea i_on _pursuitSJ along St RQad .S9 1 'Dn 

Geig't! a _ d B c .- Chiea Ke.y-5 ' s op n to t a 9an•r l putilic 

Otherwise, ls li~ited ta ac~iv ~uty/rat1rad milit~r-1 

per5annelt th@ d p ndents and a~co ~ani ~ quaat.s, ~nd F~daral 

c:i.v l an atJcl. r ti'rca ie.ivilla.n. DI oyaa ot th i:isttill.at.i.on, 

the Lr depend ~nt:S, and aiei:cmpani d s 1. 

In l.EUl9., t pprox 21ata :b s• pognllaticn w ; QC / i c ' d inq 

1, DIDO civil an parsonn•l.. Ftl;rur-e inc:ruises o deer a · s in ba 



n r o ar•a~ p~ fa.ranc a, d 

f equa cy a"f u i5 not. available. 

mpgrcn1nd nd mar'ina ~ T e t"oll iv f info a prov-J.des 

l QB 1lQ ig,e - 1Q16 

82 157 
r. U2 

1S89 tl:J l. Jan\,l r:y 84 
~4 l:i Fctl~ary 'l-20 --.3860 244 

Apr.il l 
2-2 May l 'lH!• 

Jun llO j a 4, 

A .. evi•w o t th1s li::aited, d.a ·r1d c tb 

op ates at capaci'ty in t:he vint:ar, d ·tb marina. is u i_-li ad a i:._ 

hiqher le~el dur. q 

YYX:-S will bra. n c 5~ry ccu1..r"J. rm ·i;rartJ,, 11ipa tio n za re .d . 
The. :f .requ~ncy 01~ and 11 acvu.ra te. deacri:ption 1Qf e oan.nct 

b d t rm.in d cy iq:ures a Q10fJ. ncr a,s ._r C'lrts tel 

r cord. cir 

c ur t desc-ri ion c rr nt. 

Q cc rec - e~t1on • Posa bl m thods· to ccompl ish 

co - l c• ion inc:lud e •.Hi er 

l 



tot.~ls ftJC" an<Jl rs piar m n exa.mip,l s of t.h · Yl,)l! a!' 

i fer= t1on vbieh h u.ld b ka1pt: nd lna.de '51Vailabl . tc es - .1 sh 

tac _l.ity u ra.t: d plot participat.ion rate rends-

t is essential th - metbcd b d iqnad ta ccllact vis.it.or s.a 

in~ormat~on for a1i cutdcor r czaaticnaa a~t Yit~as. 

pla.nn:Ln9 w 11 b• strongly linked ca aueb ~asdli nfc:rm 1cn to 

~ur succ~ss~u1 plan~inq. Onde~s andinq eurr ~t nd potential 

us s i 's th k11.y t.a the plann1:nq p:;ccess. 

~n rucant tears r th re een a steady in r 1& sa in t;;he a.nd 

ft0r cn~t.dcu::ir r C:_ a; 'cma- op artu lt.!.es. Since no se a't-a 

exists !er tne ava!. St,s:tien , -a s,pl!~il~o study \loula , . e necec5Sil:"'/ 

·to cL e.ercine. -t; tura ~ tor' ts o . t.daor rec:re1S.cicmal 

cppcrtuni t.ies. A very g'enreral iru::l:r. 1cat an o.f oe~ d at the, 

req1onal level c n be obtained by exa.mini.ng the 7lorirla co 

Accordinq to tl).a SCORP- c ec~ cl tc .ba.ve. ..he 

larqest nmet de-na.n in~lude s 1twat· r boacb act~vitias, 

fresh _ ~acer beach aiat1v1tim.s 1 bi .ycle ·riding / picnieking., !iiShlng,, 

RV/t-rai 1er campi g, vis1t1nq archeoloqical/hisr:o J.C s · t:e-a, hiking: 

n inatur stu y, w e exoept cm o! f hw: ter be ch 

activities, 11 1 r 1e o --·oe· recrea.tion cipportunit.ias that r 

a1the-r bein9 provided or could potent. .... - ly b• provid·ed at tbe 

15 



.lns .ail.lation.. -n cri 1'.t" '!:lll p-=o-Y ' 6 c\l~dc.o:r .... c:i:e.,i!-1:.t n aeil:iti~ 

ll'lot C'tn"rlJ!n.tl:y i?i.Vl!l!.il..11.ill-le i0 .:ii.a 1.DSll:all11e.i.o:n,., lfil!i-•cre portion ~ 

•Q ..... '!fG:t,E Je.y ha:o :Dll!ien s:e-~ coir E11i!:~rei.lop111en'C as u ii:ure pa-rile~ 

ttna.wn as.. Mar=tb. ~bibf.-t: 'RW1 Jl'a-.rk,, tb~ f'bm;;il:iey ·~ ae 

"PPOrtun,!.1tia a lfo.r n..1 'C\lre m.-tbdy. :td,%d"".a'tebinq, anaialng 1 

pl r;nicld n9, ntJ.mm.ilt'l'!J "' 1~rna. snarbl £DCJ in 1t.b,ai At:.antic Cle inn• 

(S11 ~1i.t B t'~ d ·at.ai.l;;j • A 12. aao 1 n~ -co~ porti'9n o?" 

l:.!ia&c'R~mnt an· Boca. ~ica. iKAY w~l;L be l eai1H.td ta HQnrca. Cciu.nt::y 'f~r 

pW:ili c:: %\1.i::=eat:S.,on.,_l. pu~o.ses. iA~Q~:.51 t.u l:lctb areas is :p:t:'Q'il'ided 

1;~ :suu iJ1ql')1wo.y 5:91 · l , 

Qu1tia:n ~'U.S~ lb1 !B.Jt~!l!"C!.S'1M Ylth -t::'hil!I lill,Ce?"prat '!:!!on •PEJl.i·l!c1 'lrf~Sfl 

11!1-irn; 'Chi!! !Stat;4!. riellDO.Jl,:i ~·~ ;'U't'<el!i ~ Th~ CS~r;& le.i:gu:raa IE'ef'l.111et" a 

'U!!:::.11~1.an c:f Ur31e ac;"Css mllny lfiDieil.it::i.•s/ tireas af\.lj JUIY not. b an 

i!U'l9t;'U,fi!C pE'!Cl.J c~icn .f"oir · ~•ci.ffc Are~ .. a"He app1ieall:.:ior:t bil 

V-il:l'•e'U '? . · ' m:o:r: 4lnli yi& :s tai:Jln:iql.les is P."11:::e~ ~ t:ci dfte,cu.ne: 

lr'='~ rs=n~ !I .far QU'tdoo:z;- ic-~c;t"e~c.:.mn"'11. cpp-a;rtu1'it.Le:ilii , Ut~ 

ini!t: A ~'C:i_GJll -

S:p~iaJ. rn.t&:nen: IU'til!Js ~· t.'IJPl. !*SQU1:'Cll ar•il.5 Nil c:h "Ml:Y 

pl:O'l'ide oppolltUnlU~fi l'H ci~~daff re~11a..:.ionl 1D~m;:pr .• ut.i~rt r :i~ 

=11111y b s.~i..fi~ U'a ~ 101 tJ;11 :rnu:.uraI rDa.aarcas 11anag~en 

P-rt1~-- Ali ,part D~ t.b!.•, 11111ct:1a:n, ~-llOilrCOS have bMn tU:!ly 

dple1red as ~·r =n I:• to l!:llltdac.r ·"'=- 1• I.an potant:ia.l ~nd 11 



Wh ~ possible, they rela t--0 natural raseurca management~ 

St~d'es my ~: r comm nd d wher@ Spmoi l ter It Ar• s v r not 

vident urinc;t inJ. ' al, on ta visits. 'rhi i o e t th 

C' es · c h n b.e.en eXD t - • :ly efQ -e ruling cut po.tentizs.l 

implieaticns · n natura · naqf!m.ent .. 

'I'ilD . 1 pravid~ ~ ove:ri1iew of - e .spe.cia. lot r•st aun.d 

at the ins·tall,ntio.n~ r ve types Of special interest •r as 

l _ent !ied consi t r a qeclogical 11rea an l!lc1;1lg9ical a:z:-ea. 

seen c ·r h ~ ric ite d natural r s ea . 

.Approxima,t~ loc t1o s for these a ea5 ii= displayed in Plqure J. 

Tiblll!lrl!! &:J;e seyeral potential a.rch•aloqica a. a • how var,. a 

stu:.·vey ha.s no:t been c=cnducted , A basew·ide. survey wou.ld be 

nee ssary to A A comp ete cDmplianGe wi t.lle at1gnal 

Histe~"ic Pr · ervatian Act:. (Public Law 99-6fi } .. However~ until a 

urvey c: be completed.., site .spec:i-t'ic surv ys will "7Je conducted 

.0 1r n e.velcpment.. '!'ha ws er unive.r5i.ty f!acu.lty :nd 

q ad.u , e ~cude , .s (p.cJ:&5ibly for a. g;r~d ate re5ea~cb project,) , is 

a f'lnanciall.y attr ctive a _ tern tiv1e~ 

Ofte :re W'hJ..ctl raquiras invasti9a'tian is a 'rrDJD n Ann• adj acsnt 

t - fort Zac~~ry t'ay lc:r tat• H1Jltcu:-ic Site, a Maticna lstaric 

La.ndmllrk ftf:-lL) .. T1here. is a la,rqe earth lloutl o · Navy prop rty 

17 



vhLeh y tie a rirmn nt o~ land -da defense eon ~Jct .d 

dtt ring b c: i vi1 war . s;na,uJ.d i g a the cas.e , tha ·:tml. tlOUI1d.•r.f 

cnou d oe xpa_nd d to includ this - m~nt for m.anagam•nt and 

pr sa~1~tion by' t e nstall8ticn. 

a slgnif icant bo ~ical with po 1t nt.i. 1 ta provide t.clcor 

recreatiarn cpportuniti~ were ide.ntit-ed du:ring th ~ nsp,ecticn~ 

e, r co=nend th st ba.s,ew ide .sutva..v be Ct;)nduc.ted to ide:n.tity 

isi_gn_;_. Cicanc bo ... nical .reas. Un,t l •uc t.be It .s te specific 

surve~ .. 4:.. e d d.. Th Cccperativ Aq em tic:t· eua Tb 

Hnitur cons rvancy TNC) and the Ccp rt.ce.nt c 0 _ru1 ( ,COiCJ 

6-lows n C tc conduct: inventories and studies o! p_ant and a:nl.ll -

pe.-cie5 i!ln thei:r 11.ill\ct_&l.ry .i tis1t:al a• on .. e 

r- c,cmm nd _1d. rve . _ l:i aeccmpl -~ n cl by Tt c und, h s 

aqr eman.t. (See Eleb ' it F in th Appendix )1. 

Te ~o - ~tai e ·n con i~~s or narro~ b a~n 

ara, a, s a.llov ud .llld san:db- n.k , sali: ponds., an-d mangrcw 

which, r xpcs ·d a partially expaiu!d ~ t low tide. 'I' dal 

ranges 5i.?:' lcw in th vs I b , th l C'k Qf n.ore - e v '~ mi 

re~u 1n l~r;a • ! intert dal wot a ds rl gin9 as. 

18 



1s1and5-. Mangroves a·nd'. salt. ponds ac.a 'the cost. ext.e.n.s.ive 

compon&lnu .... 

Mahgrovs cocmlll\~~1e.s ~A cons~dared eo be cri~ca.l in maintaining 

clle enviz;onm_e.n~a..l g~ructure it\: the Xeys . Ka:nqrove.s butf'er .S·ton 

vinds ana tidal s~rq~s, stabilise an~ •~fld the Shorali na, and 

-p-rovid.e 'food, shelter , and nes~inq ar«cas -r..•qU.ir·ed by • la..rqc. 

nu=.ber ot .species oe 1:1arina. a.ni m.,a.ls and v_ildl.ife_ 

Salt ponds a~~ stt~l1o~, ~~losea basins ~1th v&ry. r•striet~d 

oid11l intlue.ncre an<i i;r<1nerally having: ext:r...,ely "n.rlal>le sal\ir.l'"Y 

and i:.•1:1p_eratur:a .. '.thi.s c.b:a.r:a~erLstie is- di.nctl_y nliSCe.4 t:.o the 

saz-so~ ot the: yed.r a.nd the le.Ye_~ c;t._ rainfall. l:'e.dUced b:f 

eva.p~Talolon• bile to ';he,ae elttl:'ell>l!s In •t.d lnLty ond t.empolot>tli~ , 

c~f(dl t:1 Qtts a ,!'e ~d.Verse tor lllOS':. cirqan,i.Sll:S touna ln coa,~tal 

vetLands. For ~ase r~a.orts, such a_~~ h~Ve popuiationa 

:-est.::'i-ct;c.:S to s1to.ciali~ed org!!.nLS'11!5 ablt:!: t:o t.ol'!:'r.atc. the: ::igo;:~Ui. 

en~i.::;:nment. .Such popUlittion~ tend Co ehango.. wi eh sa.linit~" 

n.ucwa-ti::ms. cam;ed by a..lteTilati ng iperlods 10.t ~in~all -ant.I 

d.rc~c .. AJ.C;houg'h salt ponds in Che. K~ do not appe.ar to b 9- 1as. 

Jlrq~..,;ive ~,. 1r.1lt mA•§ll~lii in qe11aral, they do oSIJCVe o,. <; 

io::uitlnq lln<i fe11d.1n9 cn-cwid for ~ vlde =nsra ot bled pepltl•t,S.on ,.. 

The tidal vei:lo.nds of Boe·" Chi""· c:elqer, ~· Qrod11or ~oys 

qu"'11..W .&s e-cologic:..l a..rea-.s. 



2 LOG 

roaql\ 1e tatJ.c •:l vat on of 

lime~tonn rack. uni ts. TWO ~i&tinctiva P1aiLstcce -e rcick . 

0 'tioru c a o tha. upp r porb .. on ot. • .isl ndis.. All or tb 

lowa It y e campci:sed o!_ a.mi Ool ta 

e o y llcw, trat fie d 

-re con~titut d ot. po 
I 

contain. aha r~g:ien and m.inier- ~rt-- 5and. IC•y· Largo 

l.m t:.Or'J W".ld r. ll!i tne Mia i Oolit CID a 1 the O'ia' r Keya. 

It -=~:Jor 1con tituents re: h ~-l:I n d r m.a et an~i• · oral 

~nd sbbsidiary Q t:. cf tcss:ils or coral, shell. al19ae,. 

a <i ec indi 1'h . fc:tr:::LJl t:i.o·ns, h n •xpa ad, o.ff'R 

-ucatic &nd inta retat on. 

Tha xp o • d raek ea t o·c Pa."C ic . a: ch st- "ll'1"''1L'[m .. 11_n Ann x of rer such 

a po5a1billt¥~ 

Fare. Zac.tuu:;y T'aylor ~ a t,fl!!lt ona Hl.storio Landmark CNl.t.Ll, .ha~ b e._n 

c= ~ nV'eyed to t: a or F.l r. id 0 ,p rt:mant. Q 'Matura R cu.re :s 

!er us as a _ t. te Ki t.cr e !1:.e ~ Se 

~ jrCLl.n th !o ~ 1 Dlf lin -• 

st~ ~ y a pres n - -. vie in :ty. r 

m ·ga._zin 
~ ts c-•arly y bl f aw hun ·r . t:a th• • - of 

tlJ.e fort.. X't •PP ar ta data ·to • t.h Spanish Am•r1can ar 



period a 1n h s pctential :co ... historic l terp1retat.ian 

irtclu!;1on wi~hin the NHL eounda,ry o - Fart. Taylor. lfl:) oth r 

hls4!:oric o potentially h.ist=oric: _ 

usa 

on·e rea ot this hiqhly U£Danizad b s 1e que11l. i!ie5 tura]., 

r s~'llrc.e ar a- Ap1J;tt'C:Xi=ate.Iy 60 acres ot Geiger Ke.y - a under 

11aul~iple-u~e ?11an~ f!:m .t includinq - e cats resea.r ·h rec:r4H:tion,, 

a.n1d ,.11 d l ,. f e ha bi ta ic • A th re -yt! ar s '-udy of mA.r s tl. rab i t!S and 

trJeL!' b~b.i:tat: at nstall21t cui vi.ll be oon:d1.1c;t.ea. by a gritdU :te 

gt:ul.'2 "-.:: fE" lin .i. v·..rr lt or: Flo.::- icta . O-a11 a licpcnan t · o~ Ha 

Rab.bit un ~at'k. wil :!acllita e intaJ:pr t:a'C.ion d,emc:n15t,.... t5..Qn, 

outdoe 1eauca~ion. 

As~Lst:an·- in i.:mpleme.-nt1 CJ natur11l ~e5o e mana.r;euen't preq.r ms 

ma~· be av'a.ilable nder th,• recently i.911 d i:::ocpet"a.·t1ve Aqreemen-c. 

'b t~D n the. .Department. or th.a ~ vy, the stude·nt Conserv tic:inr 

A 1so.ciaticn (SCA). and th N t onal F.1.sh ilnd Wi dl-fe Founut_ion 

(Foundation The Navy may ~b in assiseanoe th· SCA an~ 

the Fo, nda ticn. to it:iple:ment Sil& u:c,al t'IP-50'U.r0~ pr~qr· :ms on it 

1ar.dei wbi.lQ providinq i:aeaninqrul WQi~k experiancas to partir:,ipant:s1 

in ~be SCA Addit.i= l info·r.m•tioll s c:ontsine1d in ' -x.b , t: in 

th Ap1;1en-d lX. 
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Al.l:hough a.11 o the JC;eys l.!ck el.avatiofl! a siqnitic"-nt. 

opoq avhic»al. re lie l, t ~ -e hiqh_ly scani n tural ea,a 

r e ,· a-_, b i;:ib :is, n 4 ·nd r prov de invit.J.ng 

at1:10 spb ra ~or aqt.doc rec rea t:1on adt iv J.. ties ll• r s 

of outstandinq n ur l b ty are ~he ande~ op d Qca Ii~• en 

Soc CfJJi.ca ~ey and he t ,idel ~e:tlemds tJ tife n G-e · qer y d 

oc:>tlam1 Xey. This1 sballow-t:iattom ·aoundJ 6 extension of' 

Siml.1-'!lr ~C'1nd o~fer~ v&r..:i_ ty ot trop,ieal &.qU. colors. 

d.ependi.nq upo·n th va. ter d pth a d ext.Iii :-t of in 'Veqeta.:ticn * 

Dredging cir dumping till material o ld dest.roy t.h ace·n, e 

quali~1e5 er th. sc~nd and 1 thus# ho l be p~ch biteQ. 

Ne zealog-teal ar , , vi th ;:ietentia1 eu:trlaor re~re~t1on 

cpportunitias w r lden~if ied. ~ tudy to ide tity potential 

zoo oqioal ar s i5 raeQ:m:i:i_ende .er e may 

accomplished by· he u co serv3nay un •r the caop•rativ@ 

A ~ e~e.:nt w t t:ne ap, ·' 1 t:. of ller n (S e !.xtll.bit IP in 1:.h 

Appendix) .. 



A list of the e~danqer~d 

:sta , p ap e · part: ot t.he Il:lng 

Ra· ~9 r s and Hild 1~a ' n 

e be n co~platad. ~ne 

i:o st l. :rot.&.s , w·ati a Jd51 .., anq~ovo , , a d spo i l 't: _ - prt!ivide 

~It au 

us ignitica.n Q m ~9 QV~~ on h i~wt llation, the ~ ~ 

no off"i.c!.ally d!lisJ.gnat a -. Lt:ic l Habitat fer 11pec1es r-· an.'tl.y 

Leqa t tua o _ , ndanq•r d ~ d Pat•n~all..7 ~ndan~a~ d 
S c~ 11 th• N.ava Oampl.AI 1 ••Y •••t:. 1 1' orida 

1 J.iuguat: 117 9 
.,.. 

I.aqal status" 

paeie.s 
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Bi; P!..11 ?'/ l;l.b~ei:.." s'fl.!ike Ut 

J Dia:lo__!lbis 1g\iD¢atUL:t.<trjgl-~H 
R rat -oa I.P- S&C 

un:1pll!. t.Wttaita t;utu"Hi 
iFlc:-id b.rovn snake LR 
(~erl' 1~kii!Y i victf1E 

llc:rjdla • - b on !inak• l.R 
(Tbe1JmGEJDl.5 saur-!ttJ$ 

-s c;v,vn:.) 

Ea,s 'l:!H'D .b£'U~~ &:'l!!.il~ 
( l._~~RJU: S <t!C,;:idenq i,.s 

ca·~ llnwts i1a 
-.ood -~Or~ 
{M~1e:i11 .tm !!.riQf!Aj 

~ld eag:J-• ll't rr 
OJ.a Us wi:u1s. l P.Deoc p1nn.H;;u 

c~e~ Cl~ 
\f'!.i.ndlon h~l~~~s) 

~~h l\a'i it 
( t;lr;y.s 9'.t3 QC!!JJS~ 

S:rt1ut.. e~ k,es~ilU. K 
( n slco spa ~ - X i.!i.S !p~ IL US 

Ea~~ern kesr~ei ~ 
! ~l .a '!ID.91?""pt;,i go;- E"Ga::'t~. iug, 

i'J.'9'·eo::- ha..wk ~ 
Ne;; cg lupbs11:iu~ #1 

'F e:~~::-1ne f a1 ccm 
t?)lqq pp;sgrln~~ > 

C'u!)an ndwy Flever 
i Ql11p.dt;.1Js JJawn3rLJtus 
:_,9mu :;;-;tP:'r:ris) 

b i~rl i:;vs~eYc.at;~fter-
trlftiem'! t:gri • l 
~ zaU__l0 ,t.J.1sJ 
t.::.1~ ~e ha C'C'n 
rr1oc l.i@ c:urviv 1• 

~11.QW)' ~IJ~E. t 
3;ett::A tb!.J. La1 

[(ed.d ish. &!;'"I" t: 
b1kh;prnan;~8 ru res2cns) 

Lcu,i:si.i 1;.11-a be -::en 
I S\ri!it'iJH!!.5-M t;;lcp~j&~ 

Rcseait:e spac·nbill 
( W.:!! §j ai1 ], 
pkiri 

(:!: l!l!WS ;;n1u1 r1rnm ~ 
R.os:eat::!I!! ~~~ 

I ,qt e.rn_d..O'AC~ l 
(Jt&St t;on; 

aa:;ia All:i i f!",[J!l!., 

PRJIM 

fSR.J 

!:.R 

Cit 

~ 

CR 

PB/Ii 

--
SSC 

~.s 

sse 
§-' '!.. 

~ 

.!'SC 

1' 



Kh!!~~IJ:J)ed pi9eon a. 'l' 
( ~lljm12!il l 1.us;gQQEflla l~J 

Ci!.ban y;e !,.l..ow '~A,t"bler PJ>,/W. sse 
( ~nd.r.gim 12e~ech1~ 
'DU!~J•®i) 

ll."'""'"l" 
.t.o~j!l;' ke.';;s <:Ort:.on r~-;. 'I' 

~iqmC>d!!O l.11!1121~~~ 
r:iQlil•t'.1$) 

• ea: b~n :m.ana~@t! -f 'l'tipl]pchus irmna[!,m 
l.AUOJsf;;;i !!< ~ 

Ult ~nil <lab!> t 
{Sylvil'C!UJi ao;iP.':lit~ 
fle:'M~.) 

Silver r i.c.e. rat: 
( Qr"V'<?:2rill&. a ::;:ge·rtti!t:.nr t en f; 

'tat -- 'Cont"i~ed .A.ll$>.l.dcn:c: _ :La - L.1.kely P.a.oidenc.· ?St • Pos5ible 
P.e:ti).i~ant..: -QM - Oorrti~ed 'Miqra;?R. or Qcc:a:iion-.1. Visitor; 
~ - t.l!<ely H!.9!:,..nt: or Occoi,.ional Visitor: PK - J>oss ! ble 
Mir-cant or OOiCa.s!,.onal V lsito:::. 

lz: - ZJ\da.n9ored ~ SSC • spec:.es o! SpecJ;•l oont:ern: T .._ 1l'h.t:84r 
bGnid't liR - tln!!a<' R6Vilfw ( to:- P<>ssibla li1'1:in1J) t 

1Cilm.1 a.nd ?r•a!l t1'atctr f'isb COblot~a.J.on 

'ti~s. ~!sh and ~.i.1d,li!a Sltt'Vic• 

Of t:h.& c;otrfi;:-med resi¢~n~. !l~ecial man-ag:emant. conslda%:~ticn1:- ..._,.. 

reqi,Uzod tcr .aaqles and llrl!tt"Sh nbbi t!i_. .S.ane....~ l. speci.tts 

urtage_me.n"t 1.s. di.:scus.sed turther: in the T.ciM .a.nqa. f'ish a.,o.d 

1!1ld1l.Ie l!an41;e.ma.n<: s ect!cn. 1.n_y vl~dl1re cana9amen<: ·~~ons 

""qUjc"'"l. by cba;nq.,_. ln the tns~lat:ton atl.s;Ston or opft'ations 

vil.1 ~e addO>d i:.o tl'la• SeotJ.on as addlt:ionsl exbibit.s , 

!tnv-ir-C1tmi,enu1 Lop!.ct ,st.otqent;a prepa.:;o;d i:i t8$pon!All to p:-opo11ed 

c.ls51<>n C!l'aztCJll5" vLl,1 'ne1ull• ~;ny reqµl.red ~peo:_L!s uno.<;emant '"1\d 



t~at required ~ana9ema~t will. b fun ed a pa.rt f ~he ~P Qific 

projeo~ .. 

· o wild dS W 

A 

Ro re e~roh natural area wer. en itio-d. 

tied .. 

s. 

Tab e 

th.a L. raicaur at the t~li val Air ! t D ticn. Dis, pie rs ed ~ct i v1. t e ~ 

i .n-clude ~ish.ing ,, sail in;. n canoe.inq. Potl:!nt:.ilSl d1sper!! d 

activ1 tie.s· nclud blkini; trail,, 1 - .. trails, end bicycl• 

ra,i-s.. Appraxim t• .l.ocat.lons tor a:r a are dis;played in 

'· 



nn~:r-wa 

Ou to th ~rban nature o h• instal1a~ivn. 1:h. ra n 

t vorablQ w ~dli!e hab tat: thu~, inq is nee allg~ad. 

G 

in th• lcwer 

Florida Kl!tys. Hew-ever, sa.ltw.!..te - fi!ah..lng cpparturdties 

lll'"JlJ.mitea. bo ... o nd o'f' '1:.b ins ~1 atl.on. Fichinq i.5 

p :n:ni~ted on the i11stal lacion , b nev@r t:lle activity wil.l · 't 

int. rf~re ~ith b i ion er con t~tu~~ ~ 5~fety h iara~ 

!i' apper barrnc.uaa -tesirpon ~ 

_ ou't'l er~ a:m.C r j 11c](. l!lahoo .1 sba rk ~ s:hr imp,, lob,s ~ ·r ~ mdr l in , 

sailfl,sh, dolphi~, k.ifug!is,h._, ancl 'tuna .. 

G CORC?.1J8IO _ 

Al thoug'h tht1. _ n r.aosrds, o sn~rv-at;i1:ms by ersbnn 1 ind.i~tai 

tba fishinq is .an i.mpartan~ .t creatic:nal activity e er alil 

ot.f ?:e install~t. on.. ~o 'Che ah anee or r -. hwat hab 't ts, 

minl.:Dia e sptu:ie~ - n qec n'e. i raqu.irecl.. ta t shin~ 

i tes is a.lvAy,s a .aj r co aern f'cr:: anglers. 'Ma sh Rabb RU 

Pa:r.k wil,l p 1rovide additional eppartun.it.l r-c~ ! 1sh:i.n9 .coe_s 
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ot the 1a1d or in~ormation r;e;arcll.ruJ A.11rvai;t ~ U:. 1.s not 

pcasibl• to ev uat c:u.rr&nt minusqement pl:Bl~c • c:r r c ende-d 

c::tanqes ror the !utur . Pe .iodic ra de s ba 

conduct Q bY' @r1 o • caS$4. 

inror:latiQn. a _oo d at c~art r be t re ar:vations will provide 

n indication cit t.he current ievel or fl,shinq activity. 

G 

Long distance hiking tJ:"8'l• 

due ~o a lack O'C contiquou 

~dst:t !er ""he dii:"'" .. alcp:i:cn1: o 

,re no pravided at th installe1't on 

eve aped ftd • , ~o~en ial 

3 is'tan.;:• h iki.11,q all f -r1:1 

rr~n ~ n -f S94l ~ dJi~ x ii ra o , 

o t tb~~ =iles to the nd a , dr}' land whar th• brid1q wa=ah 

OU .. b . trail CCUl.d l n 10 fu.nct;ion nature trail by 

inte.rpretinq t 

4r disc ssed ip th• rollowin9 ~ect on. 

8 

CUr-r .ntly - th r is no cti"l/e m mu:1aiment. p~ . i 

os:iportunlti s. Ar a witb pcten 1 1 v l pm nt 

n tur• st.ud1 apportuni~ie.s, : elude~ 

:> Geiger JC, y - -'? 1 p:opos l to dev · op 1era 

pass:iv• p&rk will i cl d e trai-l « ~ av t · · 



boardwalk, and a wilclli~• abserv ticn d ck. 

~ M r~h R ~ t Ru P rk, ·p . .r ta pa.rkin9 ar 

na eano l~unch doc w 11 be -includ•d. 

> siqsbee ark - Sufficient mangl!'ova sw p 

th n rthwes'C. coa1st fo t: e d a.lap t 

trail/bcardwalk~ Tb potant~al •rs 

Q 

housing compl x ther 

trail. 

.nd cou d lk r bieycl ~ th 

> Bcca Chica Key - There is 4 siqinific~nt · a d~ood b ack 

on th.. ·outh ~ e t e adjace c a runw&y 7 a a the 

~ea· on area~ Th • e h ~ po ent al or d va1c men~ Q~ 

11 n& tu.re 'tra 1 l • hiking trail, J.c:.ycle ·era!l. 

> Truman Annex - A Short eo~stiine tra1i may 

> 

round ~i'Cah~~d Spit.. s19 !ii CCI l interpret DC t:h 

mcu··ine Iite residing in the t!d.e ool ,5 and 

rocx 1outerops. 

limastone 

Ro kl - d Key - a.st af the ·s nd ot l:he main wa: 

a siq.nific n bardwaod ha;mmock HaWi v•r a to ~· 
1 - ifti:e du t.a la.n awn rsb.ip pa t 

' 
W'lBUtbO z d re5 d•ntial u and th rasultin9 lack Of 

central and ate ~ rt rn • D lope nc of nature 

ls 



&'!:Udy ~.mcilltie.a b•- sh:1U!d ~· held in ilb !Ydf'l~e tm~il 

thm. sit:.uati.c:n ~anl!_Jes-

~ !J.E!:rt:e..L:ra saittezy (S~l!"" ends~ - bpon:ed.l:y,. unis .ls ~e. 

1.as1t:: iu1:rd~co Cl ht:a:m'1.llc;;.c on "1'!11. l.s-and of! Ka~r · \e.!i't • Nat:u.:e 

'trails vo11.U .. t1 tie a;p~r:a1p~u~a in C>oAjUD=tion vit.h \il'lie. 

e1.evaua. t:oa..rd:~, ks ~a: o~a:rvat:i.cn plat:.tCll~ Q.nd.B:' 

rley,el~nunirt. ~ l:h1• a~j iaa1mt: Li:~t,!,1111 Qama~ c:i.t.J{ pt!l.rk.. 

6 fil t.Il:'ill. anvir.onmenit: .aEt2i!L for ne.bl.re . .s~dy shculd ~ave :e 1d1.1"J..ta~ 

at ""'.;,."le ~c:.rli!ls (bt::l dge 1J?'l.) • ~ ne:ture. trail sh4=1U:ld bl\ a~ !.el!,-5=. 

l.. ~ ~ !!l!!e51 in .!enqch and. ~cc:c~c'd~1:.~ ~IC u:su,r.s p 'I:' mi:llii o.f: tta.11. 

pe.r ~ay fDe Chiara and Kappn~man 1975) ~ Na'CU.re. ~~oay l~ 8l~o 

ci.iscussa~ ln outdoor EC!uc:mit.iosv:tnter:pra~elan C'e..m:er.s I 

II e;yc.Uni;' ,pt'e5ently CCO~l;"tt al~~;g t'ipAdV~.'!{ :!i1 . Tt'.ier air RD arail'Si Gr 

tra.iliG SJe1eai:t:ie'll.l.J.y d.AD ' i:;ma.ted, a:r- ':llfUlage:d r-pr tii.cYic:Ung . Dw1 t.Cli 

~ ac -t.cico~pn.y e.n~ •Ud: c.lma.t:11.. bieycli~gi is ~"Cla:lv 

pop~l~~ in kay WilEit 

oft tl&!;e·,. th• cit.! o! X·•y Wesll!! a-a.is c.onst:=ic~ .a b:ika pa.th rro.m 

by W !="~ Ot"t alcmq -U., S. 1 to Stock. :I!Sl!)RG! ilbi~b is ab~~t 

nal tway 1:0 30~ Ch.iea .Kay~ This !Ji!lfth. trh'1C1t1.l1i b~ ie:Mt.enda,d 'Chia 

rem~.ini.nr:;r dJ,slt:'.aJnce t:c VI• in~.lla*:.:1.;1:11n . 



> Bocd c~tc~ ~ay - ~nQ Aba.ndoned po~{on ot old U.S ~ 1 ~ 

vbich i" s~ill. paved, is. appropri.o!::e for bicycling. 1' 

morta scenic area is state Routa S9•1 alpnq the Atla.nt.ic 

ocean, par-cicula-rly vest ot the vehicular 'blockade. 

>· Siqsbee:- .Pa-rk - A bieycl ·e path .should be1 conrtru:cted 

par:al lcll. to tho encrance roa~ t.ro'm the oo,;;:i.tn•~cje\ a~e~ 

ot Ks>y Wf>rt <>11;. to th• Siq!\bee PaJ.'1< BousU<q Area. 

,. f!e::ii.«q Key - '1, bi~d ~rail dhould be establ1sne~ a.long 

t:.be: r oaa f-rom 1\'t"W:l.bo Point. taut. 'CO Che- nav specia l 

f'oree.-s 1..p.aa on t he nor:WJ c i.P ·or f"teminq ~•Y. 

f\_e.~oQer.de." !JS 49e. l lil-Ve,l o ! e -bl.cycie t_"'"1!1ti !s; .S~l users ~-PU:: a,il e 

<>C t:r<>!l pet' 4-•Y (ll'RP>. 1.!l8'.l) ; Tiie 12pac,ity ot " rlve-nJ.1,. 

bicyele ~il' 110».lct tl1' l, 105 \l,S$rt pe.r &,y. 

BORSEBACX RlD~G 

'the urbanized oal:r.ara ot- the ins"talla:eion praal-udes hoc:sd>ac.k 

rtciin9 . Horseback ridinq .tac.111-t.ie..s a r e an •~e.nsiva .operat ion 

and s hould only be :onsi4ered vhe.n resourc•G fboi:h pbyaleaj aJ:L<S 

·(inancia l) -are .avi i,labie. 

:Jl 



~ Zli'G 1 KQ· a . L 

Cift,rlaeing a.nd .s i, it:tg' ~ ;:iopUla.r. activi t:ie in tna . la d.a Key15 

T'h .s~t e.rsh w tl d lind . ve s p t.b Lr sh . law 

depth d abundant wildl~f a; pcp~lar with canaei ts tor 

fi~Mnq en birdwatching.. Sailing is papu · yeazc-ra ncl in thi5 

~ld e1imata. Of! base~ vildern s eanoa . ng e Great 

Wh t;e Heran !f t.ior.L Wl dl fe1 efuge And in - e ·tv _rglades 

Hdt on· l P~rk .. wh overniqbt cati1oe c-a.mpinq trips r popru · .ln 

the drier winter s a a • Cn bat: ,. tha fa lowing 

su.ita'.bJ..1ei1 f Cl·~ rQ noeing. 

> Gaig~r Key ~ Th• east iatur d ~anqrov ~ mp e~cu. 

en .bot side of thie tidal cree.k wbich ~apa.rates GeiqQ-r 

~cy ro~ ao· Cb~ a xey. E o 3 G iq•r ere t, it 

tlowa l:"OJ:l sh1:11!low 51 _ ar Seun- in a gone·:ra.lly 

scutherly diracti.on to th Atl~nti1c a Acces5 is 

possi.hle from · b t: e Rout .S9.41 br dqe cross.1nq. Upon 

com.plet;ion f ·a.rsh Rabbit · un Park 1 addit anal a c s 

wi.ll l:ie pcs5ible ·from Similar Sound. 

> Bae Ch-aa1 xey - ~~e mar n ae the ete~ Recrantion Q 

the w ~ s id ot t.b~ Kay prov id.e dee wa t.tn:: a c to 

BQca Chica Chann · • Sallinq Ami .vir.id nrfing r. popula.r 

32 



d.u e t.o Ue 4'XCellant access: to the Atllln.t ic oeun ... 

8QWo·ver, the popu l a..:- canoei.nq areas. ~~· 111ouCh of coo 

-risnways and w•~c ot th~ bal:l:icaae on stato Rout:e S941. 

A c:;ar.o~ A9Ce•s poin~ v ; th 4 c9vpl- o~ par.Jdng spaees 

Sihou1li b e d.e'Ve.lcped t:o :»pen t,be 54.lt\la.ter =A.rsh1and. 

to C6.l\O•inq . 

> s.i9sb•e Park - ..A ~arin• bas 5een d&V•lOped DO Cbc 

nor..-.J\. si'loZie •nd is suitable 'f'o r bae'b 54.i.J.boa.ts .s..nct 

czfnbtt$- Ats-as fdr cano&ihq, haweve..t"; o.-e 4mile.d 

to th.c -tnDal l.. ~nqr-ovs 4'Wa:t? on the nori:.h..,es-t and ~': 

slollS of th,. ;rey. 

T~ble 3 id~~i~les the Concentrated OU~door 1l.ac~~loo ~ctilvi~ies 

th3-t. Coeur •~ 't.]le. i'ns.tallation. Coneanerac:ed activities .\ nCl.uda 

cac9l.nq , i;icnlctini; , sv·1>DUnq, jo9<;l.n9, and motori~ad boati11q. 

'111• na~u;rai ~esourees- o r tbe i nst:.o.l.l.ation may 4i$D be ~pabL• ct 

pro-Vidinq ad.11.i~lontt.J. conoant:ra-tad outdoor :.Reqe·ation 

Oppcc;.u.n.lties s\lcn ;u outdoc~ e.du.cat.ion/ lht"~reC!ltio·n 



facilitias. Approxlmat o lit:ions O'. Cane ntratl!.d ou _ - cor 

Recrtta.t.iort a e 5 a.re display d in Figure !5. 

A 6 it RV I pqro ,d hs:s b en •velcop _ t SJ.qabee Park 

Haua~ng Ar ~ Rapo~edlYt -h c pqround 1 a or over capaeity 

't. most t e 1 in winter. inq, ,d a Th am nl.ti s 

o r t 't:. ctu:"r1 nt; location inc.lu,da the ·marina and potential 

far p · c_niek.in9 and ~at: r tC'mils. e tc the int:en urban, 

developm nt: a Siqsbee Park, only a 11.m.itad 4X'P naio.n of th 

~ pfJ,& und 111 'pcssible" A c nia~ruc'Cl..cn prcjec-c id icurrent.Ly 

u ~ ..-Jay to a>epand tne RV park te 75 sites. 

At this t me, 'l!rumtio Point has bil:!!en sed t.a expa.n_d the a)C'stinq 

racil i ty.. T e e i5 a l qe pav d ov1e 1 01king th Gul ~ ot 

Ke~ico n t.ha b dqe to Fleminq Kay which has bee ~tilized ror 

RV eampsit• . rn addtt•on to aa~istying l:h reare tion demand 

fo~ add~tio~l camp•i as, it gcncrat ~ by actractinq 

t:rave.linq ra i eas. Ocwn ~ o"'1n K'e.y W PJt w~th its 1Axpatt&iive 

hiatorio district~ restaurants~, a d uni hops 1 vi-thin an 

aaay wa k c~ bicycle rid ro Point. a gymn ium nd 

sw imminq pool r add it c n l iuain:i ti•• t thls l 1c n 

s qon r-al quidellne... ea_reyinq eapaeJ.~Y ot _four to 11 e 

oaDpinq anits pa~ ao~e (6,223 squ r ta t to 10, 90 • ae 

each), s d s.i.:rabl -. A campiriq unit: i eluda a ta ~ -a'rea, 



spa e C:ISJIPJng c 'PDCity of 

.aqr , eopl~ pe.r night p r campsite. 

If expansion of the ea:u.pgrcund is preposcu:t, - • ~ollo•dng" 

gUidQlin ~ for site selection and davelopment hould be 

eonside.rad.: 

> 

> 

> 

dra naqe requires olld top~phy with 

f__ticient slope ( percent baing 'd a1 for cam ng _re 

which al lows wote -- tc pa e te- quickly c a aid :udd.y 

com~-action ar 

~.ilDOBY· Ad.equate CA11it'2PY tor: sh de- rid d · t ·oey :c,r 

sc="eeninqi not. anJ.y :s;ep rattis 'C ql:'Qi\ll)dS L m ot.nier 

aeki.vit e ba al.~o pravide .fa . indivi-dual cat:2ps!te 

privacy. 

camp~roun s should ave e~sy _ccess to oads and 

utilities. and b loc ted 'rt!'ni:fona:bl.y a.lose ta reli?!!i ed 

recre.ational facl.-lit- ·es. 

only by vi•ws, a e parttc1.11-arly 1& , ve ta campers .. 

A detailed si~e plan sho 

deve QP an1: • 

b co pl ted prior to 

3S 



Th.era re 5 , 

inst.a~ lnti1on. 

eral. exi t:i.nq an 

U~h la :atiO' 

potentf 1 picnic re- n 

is discus d individually. 

> Boca. Chica y Fa cnicrkee shel.ters are provided a.t 

eh w tar Recreatio Park. A· dieignal picnia tacilitie 

1118 ' tu! i!.pprooria:tl! it tb lDaJ:' A fa,c liti~s .:Xpaind cL 

Thez pp -a _ to b ~utfi.c:iant .ana tc upport a ch 

:xpan.sion on th so, t.h .s1d _ o tb i.nstalla.ticn.i 

~u tic en~ ~ana is availoo:e be. ~een ~~a~e Ro~~ ~~41 ~ml 

the At-ant_e Ocean tor t 1e ,ploc·eme,- t of ·eiyeral m:iicnic 

tables d .5bel ers an~ pilr!d.nq spaces. Th s ar i~ 

alre~dy lntor.:nally ~ for picnickinq and ~c~ch cc ~ 

R cantly, t.hi~ site h 5 been le~sed to · o - ~ae ca~ .ty for 

pubiic park and ree=eational purposes. The county i~ 

elig1ble te ap('ly or ~~~en davelopment: funds u:n.d r th 

Florida R1earea~ional ~Yelopme'lit .1\tiS is'ta."u~:clt! PragT'a:m 

aclmin.:.strere..<l by the. Oeparlmant o,f 'Natural Resciu.r~ c. ~ 

> Citlqar x·e.y - A ~mal.l S site oc an ront picnie rs~ haa 

rbcon proipos d s part of ~ a sh Ba.bti t Ru Pa'?'.Jt. A 

l , pai;; m;i arkinfJ i nc l 'Ll4ed upp-ort fa..c.i li ty .. 

The aite. is very s an,io nd Cl velcp:ment e 1t this par,k 

bould acaive igb p~io~itY-



> Siqs~ee Pa~ ~ S•va~~l picnic sites r iooa ed in 

vic:inity at the ~arina.. AcJditir:inal picnic si't!!5 -..rith 

water!r,i:mt views -a.re pata_ntially VGilttb1 on th 

peninsulas forming the prot:act d mar a n !"rem the 

marina scut...~ ta e RV oampgrcuna s w~qe tr. ~-

•e.nt.. pl•nt i,s chedulad to b• removed, ~ a-p nir.q 

tl\ia r 4 tar picnicKinq. 

> 'Ti a Anne - A large picni~ a a a n devel~ped 

th Atlantia Ooe~n. c a Pat io B@acb. t.h tabl , ~ 

;sr loc t d 

p_J,,,, s .. i ,qht 

Add.iti.o:nal s .ites ma.y be added. but t.h is apprQaen-

ing it~ 2 -x mum cApacity. P io s a~~ appe« $ eo bo 

w•ll \J~ 1ed and is we l l!tiS intained. 

> Flemir.i.q Rey - se;vertl p .icnic sicae; should ti ad,cl d t o the 

b _ke trail ta e north end cf th i land 

> 1 rumb Pc·nt - ~utfic1en~ el~a~e.d l n is avai1abl far 

a da"elap-ment of a .larq pianic 1overlootdntJ th.a, 

Gui -of H'.ex ca. Picnl r: re:a d _veloptmant , llauld be 

ccardlnaced wit t:h evelopnent o! th R 

ea grc d The restroom nd nt nc could me 
shared, wb ah would r sult in c:os savings 



Picnicrki.nq ha p oven t. - (Jopula. t N v nmtal.laticm:s. 

ln pli!:n.nin9 fa ieniir: .rtJJ d Yelopaumtai nd xpansiCJn ~ th• 

coll otion aC courat us records ls ne e&sary. Loaa1ticms whl.ch 

shcu a be oons~dered ~n ~d itian to th• a ore • a ed 

daS't.J,naticn pa..r)cs ar a.r s djac1tnt tc af"%'iaa/t-Earinin9 

buildinga f p:raf z:abl.y wooded.f tor pl1 o m. nt Cr o m: tw · ta.ble.S:. 

Tl·u. Gr ild allcv p.1.c:n.i~ fa:oi11tl.as to b pl,aca cl.c11;11 t:o \llhe.re 

l;li!.Qpl or)t. Co .$ de:rat.ion hcn.1.ld tr qiVen t::o th localtza.d 

t4~pieil .auu:·i.na climat:· cand.itiens... Be.c e o tna high h•at:, 

bign h-um di.ty a fr.aquent. 'Clmnde't's,bowers i1 picnic. tii.Cl 5hcll d 

ba placed ln ,shady, breezy · .a.s. A pe.n,?e.ntA9a cf th ~ables 

h u d o plac ci in s 11 c~ ckge ~h~it@rs ~or prot cc~ob _re 

fr•n;pJ&nt s r enundershcve.."'r'~. Gcoc:l drainaqa d sc s wh ch 

'-'i hsc.a.nd haavy uae a~ rsquir<!d. 'rhe dasira.b.le .slope tor picnic 

A e~s ri!l'lge.'S .l ta Is pnrc: nt"' Ve9·e , ation i · part.ant. 

Picnic , hculd also :C• na r ot !I eo .~eat,ion. l facil.it es 

such · ·s trails, b~ ac a ~ er playtields. Picn1c :r v:li th a 

viev, •s~eeially w t r# ra iv t:ha great•~~ •· A det~lled 

it plan h1t1 d eamp'l1e'Ced bef picnic a a is de,,eloped ~ 

1m st. · t-11 o . 1 o d, accJnmand : 2 a ta.b l ,e pe,r· · c.re -tor 

te-ni~kinq: n aver· q a fm.rr people QCCUPY ta.bl• a time, 

w th ch _ita pctentially baing' u~ed Wic• a dAy; a ~urn ver 

ta ot two. Th• · !o~ , a picnic a~ea on 1 & re ct L n ~th 

picnic ta.i:il s va1uld be at. capacity vith 1.60 · sers p r day ... 



Das gnated jagg:inq va- ba n •sta.blisbed on Boca Chiea Ke:.r 

adjacent o t.itit • cl alcmg , e val Cammun.i.caticn.s Loa{) - oad ~ 

o ttail5 ar r•port ly ve·ry -opul,fu:. 1 

troll the S-ta t; at f'lor1da Ou:..;Soor -"Rec re a ti, en Pl O incl.ude: n 

ins'1:. nt, capacity ot 4 eop fl! and a daily eapaei·ty ot 72 people 

f - r a 1-mila tra~l. Stud~es wou.ld n e d t 

e enu.:ne current u _ levels re d 1e:t= n - the t:'ralls .. 

~ to t.na. tropical. climata ~ th re is a. lcmg ATimdnq asa :ln 

Florida K•y• .. 

s i ,;n i !1cant:ly at· er 

Hcn•1a1Yerr,, us li!vel5 t:'eportedlf d,e(;rea'5e 

, July Ith weuand. sur.t~ng i ,s net 

possible ue to the tow ti.dal tluct:u tions cau efl by t.he 10-ffs.hore 

r•er. Swbnming acours or cou.ld poten~~al.y aacu. at the 

tol1cwin9 loc:at.ions: 

> Boea Cbica key - A sand/li~ercck b nch has b n d•va~op• 

on Boe Cbi-c · c 4!1 ,- t th. W -e r R c:rai tion Ar a,. 

Lit~qtaard protection is prov de a weeke s in 

an th At-antic ocel!ln wida 1 s ,i!lt 1e Road S94l. provid~ 

aC'! to unsupa1""'V"i&ad sliit'1:mung a.raa!;. 



> 

R-l.UI- ark will 

~ Ude a SQa ,l parking a~e or~ Stata Re 

cc s to th Atlantio o~ n. 

594-1 for 

fl Anne:x - Patio each i a ock tieDWl 

of th,e 1.o~er Florida Keys~ ha ti ach I !:airl.y w:1.de an·Cf 

0 prc'te1:'ted sw inq l..R tn• Atleinti oo~,an. 

Adjacent to the be e-h n Wfil t boa:nda It"/ ia th pablio 

H storic Site 

portedly, t.t 

t.ageous for he install& 1tion tc coordiri1art 

pc d bea~b r-enaurighm· nt prcjarec w t · t 

n pro 

Stat• in crrde-

to a a limit&d tinancial es~ur 

env·rc.n.i=ontai impa~t ~Q wildlife. 

nd mini-=.i:ii:e 

J.ne;tall tion. i 1:ol -ange is availa.bla, lthcn..tgh ace is 

Club. 



llOATI.J;IG IMO'l!Ol\) 

Kct;ori-:cd b oat ilu; ts popular :in die. C'"lo:ri..1J'l:l ~ya , not only 

b.eca.use o'f t.he t'ishin-9 apportun!<t.in but also b ecause o.t the 

col·or-tul cdral ree::fS whic.l'l a .re popUlor de&t.ination-s-. -for 

s norkoltnq and scuba d ivlnq. Tb" t\io tacili ti10s t or J>otor 

boc:t .!nq •tle d1SC\18Sed boloW. 

> 8()'2 C:f\ica xey - At; the Wtlbe.t; Rec... ...... at: 1-on ~ea on P:oc::;i 

ct'lilca. Chantiel 1 .15 sl i ps n:re av·Qll·&.ble t oi:-

Clocl<in'1 p tiV4l!ely•cwnO<l l:>oat,. . !'or <Jrl>Ups- '"' par-..;i•s; 

an !(Ill\ c1l;>rtQr boa"- u av"•.ilabl'1, Tll~s -.pp1<~rs to b,. a 

wa l l YUn !ac~lity imd addifion~l dev•lopmGnt Day be 

neoda4. f'Unds a.re 11:ileed a ni!S any o:ew ~eval·::rpme1irt 

~h9U:.ld inC,luPe t'a4il i t.ie.S shown a.a nee.ded. an :reca nt 

use:- sur1eys . 

>' Siqsbei!i 'Pe.t'k - This sma.ll grciuected ha.z:bc>_r, s eries 

::iain1~· Che residents on S.iqstie__e Park. , Three. 'tlOAt ra.Jllp$ r 

r uel supplies, and motori:ed- boa~ ~e.n.tal..5 or~ AVeil~le ! 

> G<ti qer 'KJIY - Abo•~ rAmp ~d par)l.lnq a~e~ w;~er N~'ly 

ovn~J>ip "'1 ll be opened co the pul:i,J,l c a,s pa.= qt ~h 

Babbit, mur f ,U:X . 

., 



P.ecently, a 1i=i~ed, informal outdoor aduc:ation/interprativo 

proqra:i. b~ been s-urt.ad. H~ta.viar I na f'o't':Sl proqriUll. exists r 

S:Lic:.h a prog-ra.:;i wicn.ld t11a ' val.ua.blll!! addition to th& CJVe!t:all 

out.d.oi::rr -re~nti.an ci;ppcrtu.ni ties t. Che. N.:ivai Air S at:.ii:ui... 'rne

potent:.ia.l arist:; for: a pi:ugram. whicn voulr!l !'ocu:;i ,or, the wetland 

•coloqy c! the loYer ~.eys. "!'he nat ural. ve9e"c:atlon, is the. :resU.1.t 

ot a:l t:e:cna'~9 wot ~ud dry 1at&asons: with r.aW3ll e.nporatin') or 

pe.rc:o.latin9 int01 the pa:rous l JDercck '811~ littl a no trestlwat.el:' 

tab e. ~ Sli~n 4n an•J< conmen~ is uni e. to the con-c rrnnt:al 11rS. ~ 

coul.:1 t. "!: .., ucc:DS,;-!"uJ.1y J.nt•rp1r111::eri "fnrciuc;b na. tu.i:EJ l~ ~= L, 

:fobulil oi~s!'.i2;'cn:::im sai: i ngs.. Th~re are two- cutst n~iinq at'e&S.- Of.I 

the. 11,~~d: a,l..l e,it.iG n 'WJ\l~ -• shou.J..:11 bll! ~o ng lde,re~ tor 1:u:idi t: ion al 

lol'r.ll~! in•~rpriil'tAtien prcgrlU!IS-

,.. Ge gar 1'\ey' .... a prapt>s,.,.d ot:risit b.bbi c lll&n Parlr. U1 

i.n~l.uae elev tad bo&rttw~t~s an~ ~ vi dli11 Qhse....TV~~ion 

deck. D~e ~a ebe ext nsi~e unaL~t:ur~~ na'CUral 

nnvl.rc:mHm , a qual.1t.y o~t:door prcqre ct1ul.d. lb'!. 

4i t;..\.bl Ii b d 

~ s ~b~ Park - Witn ~ a· v1eloEJmsnt of t:l) uieunt traU.1 

na mwalk lu'ouqh tbO! :mnni;rcvl! swillQJ!J, smal.l 

tf!!nVi:::'tllnmenta:l adu:cauon proC)rMI. cc'l.ll::l be dev&lope.d. 

SUcil ~ pr:c~m Jolild. ,tiia onv@l'\ient tar tile ~i r!Dt;:s 



of Sig bee Park Housinq A~ea. id ts Of entire 

Eauoa,tional prt:iq.rams _ suen :s c, cJ at: uc t : ch d 

interprecation, are central 'Cc a uccesstu utdo r~crtuiticui. 

p at,trl!lJ:ll. Tba ma tn qcal.n c C p cq ho-W..d b to enh DQ'.81 

visitor te.njaymrnnt and va · ne nd ta -nc:r iUte ~•sponsibility 

nd r&ieip cl! :!er the . natu.r l o~rc and .f'acil itie5.. ISUcb 

prc~rams. 9tve th public ,greatar unQe•s~aDdinq Qf tore s th 

hap the anVJ.ranment, rene5.5 Qf the i-ncUvidLJal as an 

integral pl!lrc. of th, .nviromuen'C, a mon • s d pend.e:nc.y p n d 

rsspans itJil.i.ty fo.c: t.li "iUdl 1 ty ~.e his arLvirorn;ent 

Shcu~d it deter.uined that ~t!ieient eK t~ ~or ou;td Q -

aduca11:icn/in-c1erpretation~ th•n t.b tollawinq ctions 

ggeat.ed rao-tion:S 8 not prio~l.t!z Ci 1 igr3 . Yidual Q '-

c;:oQ.bJ.tlc.tt:.iOnlli of aet-1cn.~ m y ~ a plaice} : 

> ~xplora the possi~il1ty gf coordinating allY _ ~omc ntal 

Bd.ucat..:..on pr ro ·ith t coun'ty ~chco tioa_~~. B ca e 

ct st.atew;i.de. nta.1 edu at. on 'r'1aquiramcnto., tlil5.i1c, 

proqramatic intonation 111Ay be re dily availa.bl . 

E ou.- a 1 i vcl.v ent tieh.~ ,c,r S ate o lda 

personn•l--a natural,ist o.nd/cn; interprat.ar. Such crrcnlp 

ot lnd:i.viduals c .auld assist in 1the c!avaloE!m•:nt ot pr:oqram , 

4J 



pe;riodlcal'l,f provide p agri " and a t1bn:. vi~ , 41cing 

pro s ~ Thli!.sa 1nctiv1d~nls o.ould pxoV'ide iua.b1 

SJfU'"' ice tg th• pr09t'1a: , .. 

> M individual educ:it.e . n autdco · •docat:J.on/1nte.~r :tat1on 

cu d, valuable as&at. to the program . This indi vid l 

ccul e assl~ed not o:n.11 a primary re pcruU.b!ity at 

o door dacation/int•rpr tation pra a~ ca · a 

1 G er outdcar recreation raspon9ibi11t ~s (for 

xampl .: ope~at 9 rs Rah it RU» Park.) S c par .an 

cau _d r~lie.ve tha 1 . ~ u e rvic 9 d rad:: r ~rci- om 

a tdclor recreation respcmsibilitias .. 

Prepare aducational/interprQtivA mata ;ueh 45 

orochuras, trail quide~, an~ di pl y5 which eonvey 

~aala9ic-a co"cap.ts. Tl'U!9• ~ateri ls could 

p:r pared by sccn1t:s/s.tudants part of thei,r envi.rcn.ce.n 1 

aduoation o r req1:1irements ~ 

suppcnrt•d !ram e.8mpin~ p cnie rese.rv~tion ! 

eeJlaation activity fa.es.. Pub 1~ La 97-21.t ll 

of' fund a1t?quire:d by insta .llJl 't:;ion resyclinq p 

'4• d fer tiS11h and v " ld , 1 man p 

ao~ount.. Add,U:.ional -s, pport aau 

or .ot.ber 

th• us 

to be. 

· e 



tne F orida D p~rtme o! t t ral esouraes a~ wa l 

F daral er priva. qran,t • 

• 

B 

ilh!C~'iil:atio.nal ot' an area pre.s nts c~tdcor rec::;e.a.i:io~ qe:r: • 

or .i~ d.!vidual rere=poiu•i.ble ro cdoo:r recreat on managamen , 

'With ~ eval: l c h inc 1.Ude. r c:r at. .Lan 

ea~ryin9 capacity {visitor ~~ntliats, crcwdinq, nnd res, u 

p cts), vlsito~ eon~roi - pollution, he4lt and safety ~na 

~i.~i.tor raas~ 

As a ge.nera.i. ru.la, c act . vi ties W1hio!l a_re nc.1.sy o "Whlch ma "" 

p ova haz-a:rdous to .rti,cipant5 raquire c;lear ~ pa.ration 

om ocher pas iv~ recra~tienal activities to avo~d 

contli.cts q itta n u cups od to~ sat.et.y p rpo a 'fl 

Fc·r axaint:'le hu.ntinq acti'V~ ~ e5 ahcui - d l:i se ar.st:ed. rr ll 

o r ivities or safety re s n . 



Aeet"ea ional carryLng cap3cit:y ve comp.1·•X cane fol! 

provide~ of au.tdocr r er aticnal oppa.rtuni.~ies "Re rtta'ti.cniSl 

ca-rq:ing, capacity ls -the c.apac i ~y of a land ar liirat•::: rce t:o 

support c:ontiiiuo,u.sly d qua.:n'C.i fiable smou 11: f cr•ationa 

activ'ity and. er of participants w~thout tb-a d~adaticin, a 

d stru.ci:ien · t.irtq nat:u l re au.re: , .installaticn 

taoilities, pu~lic haa th and s~rety, and/or th• quality or t.he 

recraati.onal experience. ~h r are threa ,~ ie aempein•nt:s .for 

es1:a~l. i!!!hing rA~reat..ional carry in9 capac.it.ies: 

.) anaqement obje_ctive:s tor given ar a ec,nsid rir1g Naval Air 

Stat:ion mi..!ii ion ~ontlict W·i .tti e car r craat: CJ IP The:ee 

cb .. eic.t.ivea m t define ~t'l!at type ot racr atianal c pol't\lfti .y 

o 1oppcrcunit1es tha ar a i=- going t:o provide/ 

> Visitcir atti.t.udes o, percept.icn$ reqardi.n9 a pal"J:iculi:it" U-Se 

1 val which ha e i~paG e quality ot th visitor ~ 

experien4:a. At de a:n percept.icns to whst is 

considar 'd accaptabla c;r d sil.n.l::tla v - ry , onq 

reore~tionist . Furt-har.clor , thes~ perceptions m.ay· be 

quitQ dittarent ~~am ~bcso or manage'CI r.t: 

> 1l cra,a. tian 1 mpac s o . , e pbyeical re ourc w Any o 

phys~eal r no re raa~ ts i.n e c:h~nga to that re o , c•~ 

Ocnc r.ns t:hn.t n ·:C!d to be add e aed, l:iiy at! tb pb.ysie l 

6 



reac~~oe toe ou~doo~ ~ec.reation pu.rs~1t:s1 ine~udc vbat 

cha.nqes t.o the. oond.!tU>n o.! the.. gbys.icGl enviNrme.n't are. 

q,cCqpt:a.bl• And hO<i thQse cha:nqas iJ:Ltluence Uta quality of 

~- V1sit.or•s e~G-tie.n.ce. 

11.U ~rrr4e: co!:lponena 'need. to be constde-":'ed anQ J._nt81!9rated before 

a numl:l•r :r-eprose·ni:j119 re.creati'.01\lll oarryinq1 ca_pacity tor a 9lyah 

a~vi~y a;: a p3.-r;ti..cular area can bo do.to:rmin~d. Ge.t"l~~a.1 u.ae 

qujdalines a re ava:i1,di1e to assist in this dealsion.ma>c-i.nq 

pr-ocoas r hoveve:r ,. such ·guide! lne.s ar-e not a_ cepl.a.a•2ent (bt' 

~p_ecltic rec::-eationa.l carrying cap .. city oet.er.n1nations . 'A lLsn: 

~t Ylo4tdats 9a.ne~~t UGe gui~aLinas ~or se.lee4'...ed o~tdo9~ 

recreacicn a etlvltis.s l& di"Pla,yed J,in 1?6Qle 4. CA4t~on "="'- be 

exerC<is.ed w..te:h the. -a.p~.licat.ion o'f these guidelin8a. These are 

~ri;Ly gen;e-r-al. ~d.u..ines end m.JJ;st: tie adAPt:.et:i t:o 5lJ.ecific ge:~s ll.l'l¢ 

situaC!gna While copsidarJ.llq 1118inaqen~nt objt~Ve~, Vls~~or•s 

expcrieoce,. and chiti~ct.e~isties of the -p:i,y.sic;al. reso.u.:ce . ~j!! 

U.UQ gu.ideJ.irtee 'pl:'OV!de a Te !e.'rerfce gel:nt' .tor' re~atlti'n carrylnq 

c~pacit:y d.eca"""1.~ae1on~-

'°1'.ir:-ently 1 the .$.nstall.1ttian h4's os~abl.lshed rec=eaUonal c:ai'::y"in9 

capacities. tor Some -Ac.tivities based on t.~e 1nstal.lat1on•s 

Osclll.l:ies <tnd health and uret~ concarns. Un capacity tar 

pl,etilcldng ls based on a ~es.1gn Oilrtying capaori.ey ot Ula 

~a::il!ty--tbe nu:lll>ar or a'/a.l.l·abll! ;>!enic tab1GS·. 



P•ople p rt.le pi\t.e in au -ocr -c e tio •ct:iv ies to sat 11ty 

o•rtain qoals: (i.•~, ec Yith oth• p•opi , to experitmca 

J:Lat e,, e.tc~) .. Sihen tbes1e ~oal ·s e ~ _h · &1r:ere'fl with • a r• ult 

f. 1;2t.h r users, the potent1e.l for -r•crentional acin:tlict 

!bicreas To avoia Ct" mi.nimiz.e crea.tion cantli.ct, vi :it 

wi conflicting qaa1• bci d be se;>ariSted. For .am11p1l l•-rs 

... u."-'''l!ill•d e se:pera ted f .rom s ilm1 1 partly -fur aafety re 

baC-Au a particin~nts 1 e tva activ tie~ e D- likaly 

attempting t.o sa.t1sty dil::t r n · qoal • lltHI to limi t:ad n"Umbe-r 

cf outdoor recreational cppartunit es Ava~labl• and i!ll demand 

~or those opportunities~ recreot1onai conflict is no~ an 

:zDe~- te l:"I nr.11!'TI but 1=ay p.re.$ent a_ cr:c.tilem in the ,tiure .. 

Visitors are a sum·ed t,c; tie ~atistle.d with the outdco:r ·recreation 

e:icperionc wh _n gcca. s ara f'ultilled. Goals not- ful.~illad l a.d tci 

v - i s is~acticnw The qu l ;y f t e 

xpe 1 ·nc i ~ u~ed in !I .t v ls-1 tQr $ - - ~ian. 

prim_ry objectiv at a1 nager o~ 1ndivi ~~l w t respcnsibility 

rc:ir autd o - ec~ ,i · s to provide si ~nny quality racrt1a.tlona,l 

axpe. ie ,c s !f pcssibla ~.tthin e ~n rraints af the milita'l~'Y 

mission. contlicting goals thre tan a provis1on ot quality 

r er' at.tonal •XJU~fr'l.•ne s. 

toget:ner in var ~ .ous ar@as foe envi:ronmen'Cal r a o 

ting tha ~ activities Lsc re· uce th ce a c 
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im'Pa.ets to tbe land by contln.inq t!o single are - his also 

reduo .s tbe :o~er of suppor;t fac.illtie a.nd or"Via ~, scanom ;?Jes 

u~ i l i ties re.qui reel and i1Di ts th Wib . a po int.s 

whl.Qh. a p t"ticul.ar· y benet·_ ci.11.l t:or can:tral. 

Records ot us in dispersed and cone: ed. oatdoo. t'.Bcreat.10 1 ! 

ra ould 1::2 o f!!Cted. e: rec d~ be obtainerl l:ly 

taki..ng t . · :f fiic and s,e CQW1 d c nq unrays ai a %"ecording 

l c·ansu pe:r=ita isaued for -ivit.i.e C.d'P ·nq or 

picnii:.king. Use ccan iS.nd/or t es should b c.h.recke.d 

aga nst eurri!J:'lit cec:reationa~ ·~ds d aqainst th planned 

eapacit~• a~ the e~isti~~ reereat~onal ~ 1it1 s ~ 

Wb t'I n o td o . .rae:r a ti on 

curca m1d a~ croat onal experience occur· Toe m~ny ~edple 

may r•uin1l J.n u.na~c:epta.blo i.mpacb to t.ha re en.tree ancl/or 

Ultace ptahla i_11p~cts t 10 ·1:J1 qual..ity ot the re-ere tiam1 

axperiene•. c. aarly defin.ed1 obj•ativa• n · -a:ss~.n:y ~c 

- s ·t-ablish e po~nt a~ · c "WHlcc;;:ept ble" 'impact:_a oe:c~.. I is 

itn_pc1rtan't. 'ta t.1• abla to ,a c::iip te d. axcaa.di g cap-a·city 

l:latcr e qa a h• ~ ciu: ca · i: • 1anc occurs... r___._ e 

d mand is l&E'EJ'• cmcu:gh and t it: 111 p . edf,ctlKI 1n ti.ma, new· area5 

d !aiciliti as y av•lop d, mci.•,t g 111 ies •xp nd.ad, ar 

e s taken ~o -a ual • nami:I r o p c l w o us aeb 

au tdoo r c:r1e.a t ion a.re.a T 



.. 

th , po'Ce:nti~l lor recrea-t:iortal. can!:liots. and p ,cmcte ... afety' .. 

Ta.bl e d.is lays a list af V'is ' tor control her s nd 

techni~e= .- seval:'. l oi: th e v 1§.i ~or · o , ols a.re in e f c a 1:. 

the 1 st~ 1 tion. obv icus thctd o controllinq umti - c>... 

pee l who us an GU doGr ecr§dtio is to cQntr 1 or i· it 

ace ss Acea s. fia . ou ear r c e, ,t.:i.c:ina.l act vi.ties is qe-nar ·l ,ly 

l 1-:a ... t ed to :canaqeati l q1.u:11ta s. Mc :re era at. i orm l ac. t .i vi t l. ea on 

the. i . .n.at..ill.at on ar lit!ticed o mil;i.ta-ry p•rson a1, t..'leir 

dep~nd.,nt~, n-d 000 eDtployees. Acee l..o v \.,k,et:r"' r~c--~-t~on 

a_l,;'ea on t.he so,uthern part ot ca chic~ Key a , d Oe iqer •Y ii!: 

also cp•n to th genAral public. Vehicuia~ nd p~dest.rian s 

may b l.lm!.~•d D1 th· n· 1

:: r and. loc:a~ia o• ro cb.ili!!IY'• 1 pat::hwa_!z.,S _ 

and parginq mad availa.ble~ Tb rel&t"v•ly s=all park~nq lat t 

the FJroposed H'~ ·l,"sh Rabl:a.t B.un Par t~, .fer exa'.Clpl.e t a way to 

c:o t. cl 5e .. 

A:nc:ittau:· :s of ont.ralling 'Visitors to prav :nt e a .su i01z:- ave· d 

racrea iJ)t:Ull contl lets is to is • pel:"Jlit. ·r li~an.s !for 

oatdc ~ r ere tio~al Act vities. As 18.XA ple, ae to 

canoaing a e s in b .rd. .'C'Qa.k.e:r as c n b c;Q,ntro l •d th~au 1gih e 

:15S ~J".'IC8 0 f 



also pratAct. aut ocr 

ri ere t.ional., 

esultiftg !~om ovarusa, rec't"eatj.onal aonfl.ic ~ a.nd/or sa..t ty 

cancarns ... r11 !f!ftlfn:e is r an on tacili1:y tor such 

activity ~s pic11i~lcln9 t a • hi •ti p ricdical. ly t a · 

sit:e ~o ancrt:.har Q a a e t losed to a.l _ow th 

natur r CIQZC- tc r•j y at.a d t01 pend t; co ple'tion of 

At h ' s tima, 1t no1t appear to . _ e a :manage:merrt. pr bli!_m 

tar th insta latio 

9a tlla ?:'ed e 'tt ka,pt. t:a avoid petentira · cont'll.et 

er -A!ety cone 

' s 

AJ.r-11 • noise, ;poten ial dll!tr ima~'eal 

both on a,n 10,ft. t • inst- 1 •t.ion, incl consider - ly 

nd !!!hO ld D remaViad , y a.t~ ct an gu door recreat.;hm nra 

iden itLea " dim nisb th - quality cf 

r cre8ticn exp ri nc ~ In pla 1.bq~ air quality 

con:s 'id•r•d~ D aonco.rniln1 cunt and 

s vorit.y a - pollu,tion,, 

P 9.?G, P1 nnLn9 in th• No~s 

£nv romq t, grovid•5 intor.mation ralacad, to noise lavals and 

Sl 



Conaiderinq the 111 ,sion of t.h ins-ta..llat on, s f8 1t71 ust be i! 

priDacy aotor wb n p:lann-inq fa~ au door racreation act.ivit:ies. 

~ny a:r. ~ s • f1aty h v ,11 ant onad. throuqho t t:n is 

plan: ho ver, !'1rth· r iriph~~i• s en ~sary. Safety 

,ar ddr s a. in a 9onural li-n' b · pUbl.ic. cc crite a. :nd 

closinq at r du.rilig s ·ion ~~~ivitias in tbes r as 

pn nom na. 

nu:r zsit ion 

h d sa(•ty p:rQbl 

A l.i:!lt Q, 

mat. rials .----raqe fac .. liti• ,. high 

e~lomJ.lt./'e quanticy a~:f 'Cy di~ ano a 
the Y~atallation Mast r Plan. 

· o Ii~ turiLt 1 

s in outdco 

c Dd• ccmbus i a 

maq•eina a~ea, and 

n· t! tcund in 

Niatu.ral haza~:s J..nclud !ire~ fl!:Ji' 1ss, b.ruah, fer. t.), w -cer 

ar as , ma~ h a.:re - s 1 f lood.inq r' poisoncnl s na.k.g , in e.ct , a ~d 

na. \lral d ,aste burric es, tornado nd li9ht~in9. 

·• p1anning prcce $ • v ry 1 tt: a contra ov r na tor- l 

hazards: hotJever, ccn ider ti -n bauld :b qi,ve.n tho e h z d 

i t 1 

' hon plarmi1113 o td.cor :r ere· io cippc:u:tuni.ti fL 

A comprehensive \l az r 11cl,1e , u d b developed w ieh 

incl de•5 , e ra-ion.ale, jus"t ication- nd intand d u a of u.= t'. 



at ins call a tiCJ q db 

considered tor outdoor recraa ion o urt.unitie.a that involve 

n at u.ral -r1~!1-so oul ed t .o 

ctivitia.s 

d.evelcp 

In adcU.tion, ' pa ion at th• -

ary t .support 

c_c\l.l,d be. 

T e a p:cav1dinq tHa aa dcor 

reA:raatici c:. ·FO CL 1-n 

outdoor r cr•ation · aq.ram at th• in t.al1 t a 'I! 

In qe_nera rms, ~1l ad:..ian• as.sant1a.l r ·o%: 

C:SDS$fu_l_ dev lopm nt cf m autdoor r creation pra'!r ta I ' ld 

_, ly · ea nd ha t 1 w q -tic e ~ apt:e - as 

gansra deline.s f 'ot" snhan inq th l ta ati·o:n 1 ability to 

pr .vid1 - OU or rec:.reation. 

> Vi ! t r u · •... ;, visiti:.r -..ppi.ng: andJar a ar 'il'iisita 

an ly:s is t.achni.qu.• a . o ' d tJ eondw:t•d t,a id•ntify 

tar eJCi.sting 

epp.ott"unities ... 

or s • 

potential out ca 
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> A dctailad, S~ye~r 

~~a d be prepa~ed ba 

cont~~ned in this r port 

~ior:i• gathered in vt:ait..e> 

ta upon wb ch o b~ ac.isiiona 

carryinq r.:;apac,i ty d t rminat ... ons" 

part:icipa_nts 

tbo · 

prov1 • lnsurticient 

s n ror 

en - l. 

dao e -ea~ic 

p't"O ram ho~ld have the op · a'rt\UtU:y to 

d tutu n ed . osar curve s will provi~e 

in·ro~t::ion 'W 'C. · v111 a UB· :tu.J. in u. p1.annin.9 proc• n 

addi ion to prc·vid,ing in.!ormaticn on activi9' prete enc 5, nd 

partici p.a.t i.on 1 h u a1: urva y 

· er aci.o.n pportu:nit1 s on t po~ent a ?hl:s 

n IC n1:, a i naq ., GQC ccr r er cion 

f cilities/activitie w ll tor 11.lanni-n11 utu: di.rect ~ c n .. 

vo - tee h r various reore.a. icnal proje~5. 

> D interns or ou a rra.cr ati.cn proj ct:s 

nd utillz.• th axparti~ · 

county exten5 r;m ot.Cicq • 



> Pro-vide sUff'ici•n-t fund q sup_part t'a tbs 

and <:i~e tion ot a propoisect b 2ab~i"t 

avel.Qp'!Qent 

ark. 

> Final.iza discuss ions il1.:t.h cnroe county of!i.ci.als

cc.1.~u:erninq tha ;r.aetteaticnal leasing of portio.n o 

t.l t .ic oe ,fll1fron't. ion cca ChJci!. Kl!y 4 

> a dai;e-speciric p1roq~ or u-til~zation shculd be 

d~v•lop d o ,he - ecre -t - nal 1 o~ th d ct~va ed 

Nav l Hospit -1,. 

Rec~marndac~ons ro~ special interast ~ e~ inclu 

> l:'nitl.ate stud· es to iden~,1.fy potentia.1 a.rcheolog ic::aJ. _1 

Qt nic l~ n zoo c~ica.l en , and initiate 

·n~ ri~ studie5 on a ca5e-by-ca5e bas1m. 

> InJ.tia a tudy tcr an outdoor 

edue~t.ign/interpr•tntion fOl"llri ·visitcrs af 

t nqrov nd •altclersh •coaystam_ . 

:> Co!Dtplete a..rc:healc9ica.l inv 1s ,t;:iqation 1:c d te-rm~n i.t 

thl.?. lar;a 1earcl\ mo1 d d a, e'f!n~ c Fort Zachary Teiylor is 



r ~ tine o·f thG land sid de .n5e5 t:cn1 tru.ct d dur'in9 

the! Civ~l W r~ 

n 

> O~ntinua t1aLd investi~ations to deter;n p ~ o 

aru:u~ra proje~~ion ar th• end nqar d or tb~ ataned 

vil~l r@ species res d!JJq on o ~re,qge.nting e 

u1sicallatianltJ Prcper ha.l:lita·t conserv t:ion ,a d management 

d !or &Ll iden f igd 

s 

Rea~Mdaticns tor Dispersed Ou,Cdo-ar RecrfA·at1on Of!pcrtunities 

and Are ~ inc:lude 9 

> Develop biki q trail o Boie: Ch ca •ey parallel tg 

S~R- S9~1.. 

> Oev lop n& re t.r i.. .... s Ma,rsh Rabbit R · Park (C1@1iqer 

KBIY') , throu..qh the ma.nq- , ~•P at s i IJ!;ba.a Par->c in 

ardw.e 1mmo an, the soutn .Q!;t sid·e of Chic , Kay, 

and alo 9 tha ahoreli t T an ax 



> Con.s~ruc bieyel• p t!J at t.he .tallowing locat: onei: on 

Baca Chica Kay pa all a S 594il; ;slong tba _ tnnce 

ron d 1 e~d inq t.c th s gs bee 'Pa:rk Sou 1ng Ar ; o.nd __ l nq 

th n t shore or .Flaminrq '!Ay.. caord ,ate W'ith city 

tor 

111nct•nd nc; e 

entran ~cation Be , c:hica Field. 

a~nts on Sinilar sound at 

Ha.r Rab it R n P . k d at Geige.r ~a•k Ln. tb4 vicinity 

hci:11:1..?Qari.d t: i cn'a f o Ccnc .ntra ed Orutd.ocr '.aecraat on opportu.'n i t .i. 

in lud : 

> inc~ea th, er or camp~ita5 at s gsb e P k nd 

o tlnu• to develcp rrwa:.o Poine RV caDpgr und. 

> D .v lop dditianal p . i facilities, a.t a.r Rabb 

cc Chica k•Y a · ~n9 S 9 l; ena t s19~bee 

a - adjac•nt ~o • har 11 

7 



> cont:: · ue o pre" ide bo ~,inq op;pcrcunit · es ~ 1!ba t'W'o 

-:Arin.as. 

> Davelap beating 

Ci iCJ•r ~ey. 

> Det rm·ne x s,ti.ng 

ti tn,oB.s/ j 099 n-i i 

and ~ · a 

> tUdy tha dama.nd ar a cnaitct or edu.cat.ion/ 

i.nt'.e.rp,re.tation 1P~oqrm1 arid, 1f pp~o1;:rriat•, d 1eve.lop a. 

fG~U:-inq on h~ ·~~:J7-t~C13 pra~a~ t at th• Havnl Air 

s tatio~n1 . 

> e f :ruling f. om. radar 1, st::ita, an privat 

c:rrgan.iz;at ons ta ~u,ppor\: td or 

education/· erpretatian or othar poten~ial 

out.door io·n P· ~ j ec:ts 

> Continue ffort ' t:o orovlda va.r recr,catiron 

0-pponu:niti.. t tb•ir present l•v• . 

FiqU.r' 6 pr sents 

Inter s a a.r 

9e11enl cve.rview of a .r a Spacial 

1.nd.1cat@d by purpla circles~ . oncant:r t 

8 



O ccr Rac:re tic A.reas/Opponunitiea 

eircleg, - Disper e4 cu· d G Ra r 

lden ir~ed ~Y _lac~ c~rcles ~ 

1a • 

ion Araaa/Oppartuni~ie.5 

.Mcnita:r,inq th a t.daor r eraation ~a rma. (Dispar ed , d 

Concentrated Oppor~Wiitiea/~reas) •nd s~eci~l I~ta ~t a is 

e sia t.i&l ta - r &arve a p-rctact th r ource I ' w 11 111 tb , 

qualj~y o( th ou aao~ ~ ~r ation axperienca. Periodic ~isitor 

surv y o oth,a.r visl.t r ~alysi tech.niqu s vis! or 111appin9 , 

V. S-it:Or Cb erv t:.ion) should, be cond ci:.ed tt-a =o i QJ;' the 1l"oViS1. n 

at qua-ity re-creation a-xper'lanc@&. aes-cuJrC pacts n 

monitored ,,Y periodic surv i1lanee o~ r a wbe:r s.ctivit"1e:s 

ac , r, nating ch ng '• ova.r tj.m auje~ive eed to 1e stated 

that indicate vhnt r 111accaptable and "unacceptalll ff resou.rce 

i.mpa(:t• nd b - a ,l lne tablished tcr c.cmparisen o"er ,period 

ot tut 

t ndard To initia~e 9 - ~ 

ny -f -- e o tdoor eerie t a 

GI CAPAC 

t:rai'.ta 'ti yand sataty c tor 

spaci.al Xnt r _ An! -ralata 



•• 

t.o level ot v i&itor use, is pt::amatur•, unt. si or 

~t t_atica and manaqel!Wnt o~j c:t.iv s re9ardinq a 

det r:i.i Manaqam nt t ha"• tba in -o~tian ary ta 

raticina,l iz~ .l plamall'ltation ot vuai -tor cont.rel. 'l'ha ee n on 

R creaticn Ua cone rn elaborata• visitar contrala, _d 

carrying cap~citi 9~ 

Al taci 1 ies a d u d ro~ cutdocr r reation 
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'ta t.ba • .-..,c an At t t t bllt-' • N rT"l<-.• I • ttr1t:ta.1,_(.ed htoi-e 
ccMp-l 1ttra1 t.h• ful l ••• l&tt• d .art- ,..r1od, th• $CA vtJ.1, et: 
~bl: .r:•qtt•• t o.f t'M projac.t coordfM~r• • tt•JIPC t.o r•crutt 
t t t {IUceun,t. t o 1oq. e l ~OI .:c •ot'a. or t.~ K.ht dl&l.ed -"'~ 
,-.rtod bat no'" -.en r:oepl•c-• d 12r 1l <tb• tbl. t"Ot'k 'rei)•C-e 
Ctla H ctttQ~•d to ,.SY• ttfa c,tetJ 1e,M·l\t: • dn.t.9..w of I A 
• lsbt-l"V•ek toU't Of dU.ty a th&. SCI. MY 11eo·•1-r • l•t c,.t.0011-
tt,.a.ftl ., .e.loch:i.:• al\OWllttc,e •¥ w1'~ttcc'lc• cqftt !.11cutnil 
l• pro•litl ,i1 e_ucb r• f1Uc9'ile_nt. ~ ~ .nud ooc rt.pl.ace 
•tq Afe{e UQc. vho M • "M•• ce:T.'dftl t •d d\I• t4 "l'Mt tb!.._ JCAi 
~ou.£4eca poor houW.10•, (G,M•qo.tc• 1Jat41·ac. or lo•urttc.!1.nc. 
oe 1JY"'"'•d• c.• work aUlfdM'ltt• .. la tM ttto.L •r 
ra:m!Aat,t·oD., tor ~ie?t&r n 11ao • .o,a Ao ,..,ucp1•0.c, SCA 
'ld.11 cn.(1111~ to fhe ik>'Y tlli ~co 9' •ll.l' f..-,.JI 
allatltamc:• tU"&f.1, 

~, ciaa SeliooL -k ~·~'"' 

t. ~·· ttt the Gf;j.'DtOl\i of tfW ~ U.*1.·d •'l•l t-: or project: 
c-ooc-dia.ato~ • 'CQ' hu.lth o r 1a:tec1 rlal.-t_l.Dn• occu.r- or U.H-. &• 
pt ctoir:m.oa.• below •1-•"c:J 1cJaoda,f'd t ttwi c.al·dtn•t.or o-r Ill•~ 
•M.Je..e a'.bd:.l rt.at:J (,- th• lu.p•nlfo.- 10 cuut.t.ott t<l t•\:it
coo~•e~ .et-lo~ • 

t. th• JJ.1.' .. ,.,.r Q.£ proJ•ct o:;oon11;0itcOl" •lt o af\AU J•1dl1tllr 
ao~ tbit .5C4. 

' 
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1- In~rodua~ion: 

naek9round 
GO:! 

De~cript.ion 

~1st.rihut~on 
1 l.\bJ t ~ 

' ItABB 't MANA.GEM~ f'll.1'L 
AIR S. ATION f£! WES? 

T R~aov ry n K n qe ent 

intenaru::it! an.id raprov.111111en.e. 
of un a:t:.ur~ 'Honali ty 

Ava~~ 1:1 !!! GB 

'.Mani to . .... l1g Riilbhi. 't. Habi ta~ and R hb1 '=- II"<:! e~l~'C.ione 

X Koavn xabblt bablta~ ~1te d~sDription 
!~ ~ otic r mav 11 deb-is r o.~a-• 

:r ~i:or io · 
XI Fenelng ~nd b rric~des 
IV ~R ~~bbit nah ' t~t ~i~e surv~y ~hec~ 

I H aib i 't :t.-
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Lowe:i NYtt HMSH R1iBDI'f ,Mj,HAGEl ~tJT ~LA.ti 
rO~ fA~AL ArD ~?AT!OH . ~KY tf&S~ 

~n~ !L01ifl!':!!!r II' ys rsn r- t:Jh ~. l- y1v_ u'{J.l!i pit!••~! 
4 Ii st. oe::., s-o,!bispec: 1 I s~E-r'1 odan1gerl!d b11 1:.h 

1~~1a ~ nd r~~~~ W~t = i l n CQ~m!5~!an " ~8 an~ ~y ~h -
Ur-1 ... t.1:~ St. t.!J·:!:ii !-sh iqTid Hl!ldll.lf1 IS r-'lfh::~ tn Lllg,~. 1'10,pu .l~ttc>ill 
ie::~ ;tjll;~~ ln JLh1e', ~9Ji ii!.ftlg' II It e1 ~L· JS 11!!11\d! 4' 'R ,tl'bh: ' iiU~J 
IU.::- S -c,ion, k111v W ~ OHUi'.KW~ o"tarni$ a~p:t."BiCf.. i!" 1~ '3ii11 e t !! 11:.Qt.al 
G~~f L F-d b 1Bl:Jl.i.t.ill t 

l'b:l!I: p AD GU"!.l l1l!3 Pltll!fl.'5'U:"I!'~ 'C O ;111 a n 1u .. bf'lil t. PO\:Jl'l.U,a tti:ins 
J. '('e:l1 o alllH~11v~.. ~ p"['ot..ect. vi.ab l popu :io:..lQn!f J'tl~ 

P·l"(!ml1 ~ t '- at:lbi "a rec""' r:v !iri ~ ~$ rid J..n at-e ~ ,.h~ t d 11 t. 
1Sll1llpr~111 se lb1~ pl'\ l. :at:u ll'.)ft IO t UASK~L 

rsc:. dll'l:iei:-i ~ion ot :t.b 1J'lrt~c ~ · ·:s ;a .. 3 tLr ' 
~~ ~lod &Ub~nec ~ ~ ~ blLs~• ~Y gr ~a•e~ D. L•~ J_ ln 

~~b'.Speei~e de~i9" t on uas dat ln@a ~ $~%~. cl~b~ 
~al 1 • nd crLn.1.al 11.a::~.at. a1ns fr->Q lrDI 1 hie :1.ii l ril nd 11~t~b r.s~lilt, 
.,he l.o'We-c: lt.e'ys: -a rah rnbb,~'C V ~II' •ttl 611J1 11'.! !'IQ -"!!.in i-P\~ t(;~~ 11 i 

l"IC l~~JJ • 1.n c:ou.l liengt.f'I,,. ' 1 .~ 'h !. t'1 n gft0 lii• ,;~1t1J~ '2 ll'JillM:l.rui; J 

11 d ll a !S d •n:.· ~ 11 .t e d d..i 1:1h - br-:., ~· .h~ r-

&Jl~ t: ::lbu o_n .. Ha - rfi .-a.lJb_. t: ,1U.st:-:-i.ll:llkJt:jr;,i.o "1.w.~ 
pi-J ~ l y iY a ~..., i"ory.~* ii 7c;4du4,~1!' s;taldein1t:. a f 

~1 • de la "' e:011t:i-: 1c~ t.a -s tildY 1tl\.e bbl 'C <11" ,1ivy l a1iD ~.:;; 
y - · 11.r 1pp.Jo9~ ~ad o ~Q.IJ.ei;-l-n'!f .a.nd p ll ~ :-ount.. .. .;~ ::-e 

!o tle:~lf!~1 .ing "t .e pr~~encie o, r'lbM.-s- nd 1ut:~nt: ::if 
Jl\~b.t t c... f\dd lon4l t.npu~ ,ru. · ~en ob in.ea t ric~ ~h , 'U'~l.~l!d 
S 1t..~ c-e~ ,£1sn nd W-1.dl l rf! .Se-:-- i.e I US.. WS I t.h - loC"'ld ain'i 
Fr~ ~~at~r ~t~~ C~ i5sloo I PC~WFC~ ~fid ~bm NASKW oa:Q~a 
r~~ourc ~ ~~~•~t Ar ~ J~ ~~~~ Ia~~ ~~~ n ta ~PpDr~ r b ~t 
~ o r;;i u: 1 a · ~ns h"aP.! d 1..c\ ft rt~~~" i;; ~ ot. l l et.!Sc • =-' !5-how~ 1n i' q\I t 
I ~ ~ r••~ ac~ ~~li~ved ~o ~UPPQ~~ ~ Cgt~l b~~1 ~ •~ ~ \~~ 

10~ ,..;S The- .()fjlc:· ~ d ,;ea5 hiliVl'!J .ap.p;ro ~ LOIU! 1'1! 9 ~'1.i.IC ~n 

r..a ' ? ~ It :-.a1h!i1!.!.s ii\J14' lfr c• ir bbl t. i;;:ie-J l J;..s h 'Ill! b~ie~ fCU.ln; 191n1 
~1c:h !l.! . ~t:IJ~o~ !sbC:f t'!t n v~ n c. ar;ip di 1ir. d cadl.t.IJ e1:11 J h1 IC'eii 1 'I 

- lt'th f~r~ ~ tr• ~lily 0 1ll tll ~.:-l!:~s T 1:1.l i. l .. sir .. s. :::1bb~ • aceUip 
•-;; b~ CO 'iili=il:le~ an Ii hov& :11eri=,.ag I! and hlll'.b l ~iii!: Pl!':S.~tJ p ~J.or15 a 

itl!.:"IS 1i'U!:di by tJ ld iest.imat.~s. d o.ne by ll'A.5 elf ~Jti-.St ' r:t n 1t..Ur J 
!lu· 1r;,;:e- ~,l i)lf1 t: :nd ran. assirt.aot: diUrlo;i M9 C' ~99. 

~b)l _et• VII! f!U!I th!ldo l&qy tor da~E!'~li .ntn 'l ha.ht. t a _ 2~"' 111 qu.a 
~n~ =ahbtt pt ~~n~• i 5 b~~ng dey~lo~~d by ~~~ rG2WP~ an~ ~~ 
~ it'V~ $ ~uld r.lf\~ v :i.l •bl• IR~blJ.1~ hah!.t.:a~ oitl pop•ul 

o n Ila t L Qe' :re-S\j l i:..s s~1B"!d. t;:i =on~• ~ it: _ .an·y !ut..ur~ 
t t: 111 11 g ~1111~ 1H .. ti! J ~ ,..._ ~ C'fl ~ o.tl!:n. t: a re 11 ~!°'.ns s; au d ~ 
~4'~'16.-ait 1 111 lV ... aped m.1y ,,ASt!.W. U~:'W- 1:1 ~ .E'Gf~U?C:. 



•r and.•anag ••n~ f t 
nd :lntien-•nc of 1 ~- el> the 
d by ca:t..a • ao aoaaa • ad. 
bl i••ga vi.1.1 •inl•ize 

n aa.4 .r~l •ioriia i tie a , t;.11ae 

s avn in ri9dbe 
o: 'th&• e .s t.e.s 

• p • r ly 
n 'Pepp r 

1 .e. ha.r : 
•~t.1CI ha•e 

ed hav115- 'C. Q' ~ 
b ng 

4 to r :sh r eut 
e Pl•c:•d in 

•r •nd ael l uea ~r@ & a pr.tre•t•d 1e 
--f Garlan lA 

~ r-ound t.he peri•• el-1 o~ t.b& t.ronJt . Site'9 will b aRit.ar.-d t.a 
1hrt•ct. any rerr:uwt.h o aei da.. A 'eallav-up •• nteaanc r va. is 
•cba~uled on • ~i~• by • te b•sl v1chin siz • n~bs a! h~ 

· a.riglul att.e .r••oval . 1,1 site~ ar o b aon_ltared 't ea.s _ 
•qn lly by na~ur l ~ snurc ~ , r on e ARdlo con~rac Dr a 
ident..1!y and 't"e 't ne ~ o e- nva' on prable•• •• tlleY ari ••· 
Addlt.tonally nat.lve ve9e •'ian wll l b sp•cifi•d fo lancle:cap1ng 
ln h~ areas " er exot.ics' h•ve. b~en r •D ed All ra•aur.a.:. e"' 
avai.labl.e1 ri .b&! Jl.a.vy w.111 •-1rsar ~b ex:ocic:- r@•ov i '- • t.•bl11 uaed 
on •d1aeeot D~~art•en~ oi rn~eri~r laa4• T _l• • y •1 i•i~e 
reseadi.n9 a a .xotic- v19 t•~lo on propc.rt.l var xo~.lcs biaiv~ 
bee r •ov1d. 



A1u:)lr..rier ~QY::o~e- Dt h11,,c;Jt.. ~ di!! r1.~iH. lQJn 1.3; ~tt-C"cai!il -ve:rJm.i::.u 
Lt'"Bl- !U:: ilF'h~ t ll.eival t 'ta.sil a tt'lllP!i:fi'!il J.-f'L bic: :Ilab it.at.. I::" a~. 'TW1wi~~ 
HT111!.ttr=T.i; ll-1U I! rl!!fd1t.1t:.er1 1110.l'nr c .lil'll.Till:i ad! ~~ ~nt.mEol l h1q 11~11 -0-ota~ 
~~~~~ r~a~ Wl1 b~ a~co pl= ~ · ~y 1~$t I 1ng !~"c~ng >~ 

bGJt'r.:.c..a'1~ ni jtl r:n::J.!!'i it~re.!s tn :=pEcJ1rop,.JJ;3t:re p ~~ · - ~J'.f ~rH•Q 
~~ ~ c~1 r ds q~ ls ~~~ftlbt~~d ~~ r~~ ~ La~r~L~t ~n i~0~-1~ . 
~l~ g~ ~mpn sizl~g ~ht~ 1 ~~ru~tJ~~ - 1 b~ pl c~d in •~abl ~ 
~ t~A,~ ~ ~ o ~ ".d e,r:i • i'!eoi. Si~1 T'l bi Ii e ~"' ~ 'S i., _. l_ ::a 1e~ t. o mrll 1 1td J. I\ 
~~~b:; t:. h bri ta to rr~ 31 ~~ fL G • . rr:u;,l! '11 d die-bit !ls. ;"a.bl"' l'l;I sh·Q~~ 
t~as~ ~ ~e~ ~h~ra f@n~~~ a~ b~ r!c~des ba~e be•~ o~ wLll be 
~l _e d ~na Jnel~d~~ a ~ar~~~ , - le !•r IU~~~~ in t~lla~lQ~~ In 
!•11e: ng 11;tr:..a l1L!dl in a r- n~arr :a~bJ.~ .ab·!. 1:1 t. 11 .I r-.,a ~re. ~ 

ir1etih ~:t.n!c11u,ai 91AP iii!ll,fl:. t:he blli!'!:.Will ~o l ~ iC' ,ftlU1. lt £0 Pi151 [f :- ly 
un,clri!!.r ll::he 1f1t"11~ 11!' 

b aid Id.I. loD r;;.o '.t'.e'l!IU"'Wal a f i ! le J.a. y c:h~11s:r~4 't.1:a.~h i'OG n v.gs.l V'!: t:" ' -c YtQl!!'Ulit.f.ati. c&iQllJ~ t.es l\a""1~ :Oc-=i 11 or i 11 bE: se~ral1e j Qrl 
err:~ l ra o ?:;11!.d "" ... 1 1~ n a t.i \I' e. v D1:J1e IEJ.1 c. :II a.q 11. p ~ u ~ J..111 LI! r~ .r :s.11 1 t a rs l'lr 
h,~l:Jt~,... ! Je; ~iJlli"!ih .tahltJ. ~ r..rrt:rf .c'lll! :!:J'~~'ll!.S '51!:~ '9i 11!:1'~ dat. 
1 :ags:.::-!,ir::h!.a h:u'l:.l!l§R~lls.J dDiG c:ordlq~a:1:.1 ~scar-1. tna...>,p E~ iln e J - 1 b 
),1~ p ~e:doni~parll't. ~p;ecil. ~-s. !rhe s; t 1:11!! ~ l Ile f 1.d !1.n:i~ ~It d (; n ~ 

.!"t!1g ~.., bl :S li .$ (.at l ~1 Ii c.. a tr-A-\l!al 11' ~ rt o ~~~!!Ui rth e -s,ue C:~ S'S r.t ~ t;[h I! 
t"il!! :s. t...;i [l:"a t • !J ~ :l!j 

Vrl!!l'U.~lill,,ldli 't.:r;r;s.~ t te ·w I be- ;Jr~1£\ 1.aili t: 1 
I" ~·- L ab .lu~ .. T~H!!:S~ ~ lc.i!! i!I 11UJd lt.~e: 
Ln 'ifatiJ.e r;c_ 

in. .4.f.l.d ~ IJoD - °t' ,, l I rC! ~ I:'° 

p:ov~~~n~~ ~re ine u et 

Hill It c: b ii!::r~a'r 1!' ~ DX- J. P':'CJ,,,. ,e E! IG¥1 m_0i'U~lfli.!J" 
oprtn·a :. 1fH\S o"J\ b .-se . :S.:llilDrl! all 11:e:a ~ t" ~u.J.~ rr 111 o~e , ~y bll!!~l(i !Jlc 
sfii l:iiiib'l ra tH 't. haiu. l!c.!1. _s ll'lfl1".c:~ rttitte' mou111g :is .St;Dpy11u! * '1'!1.'d!:: a2.y h'l! 
~ ~~y ~o llQW 50 ~ er~~~ ta ~UPP rt ~~bbics~ilt~o~~i ~cieR I f!~ 
eov1d~~e u• s:uppo~t. .:.r. '!I ll:Uf!: 1u11 E<il'\ qb~ ~ ned". kap.~., ::11.c~n~l'l 
m~~ea ~~~as, esp~~lallV ~~ r the •l~~1 !d~ reqUit~ •~inten~n~~ 

oi.,i.l:n:u for Ill' ~ c-ii::ius. -~ ·t1·~.... such ~ '$' •I I! :.y 11nd sri:.cU:r-t t.y 
r~quf re~~~t• of afrfl~l~ ~p~~a~l on~ 

Ur,'W ln; 'Mill bi~ diqcon~~nue..dl mi! f1t11 fla~ln'i 1.;n~ lll'l !: 11 t::·QI 
~t or~~$ ~L~ a pd xii to pra~Id~ ~ ~•~ar~un1~r £~ 3~~~~ 
~volut:i.01.~ c . .f p1iUll't. ?Jp~c:Jic:s 1rad s1~1:s 11,va. .. ii:Hi b~ tall. '°' c:c0tl(; 
V!l!!l;i!t.. tJ.on.. -U't.i.l ~D:t:ign a. IJin (i'IH~t 1.r ~ D~ t-A~b t.:! 11 ~h~n~I! Jn 
bl C'dl i;: t. W"l.t.~~~ ...11rtdl a:..'!,l!! c·aliu: .. aa1f 1e 'V ;if rs:l!eU.rr .i ~~ kl ~•'t ll - ID~ -1th ::h 
Ill! I y 31~ii 11 re-~ 

Air_ S\s It:!!: C-~ elll ~E:e~ :W. ~a 't!tl U11g CPU1 l d i'2 -. -' t.o1p pl! d t:io 1 1 .l.1ai ~ i, .L l'!c 

S:HJ>fluLa ~Uuu;: t:l!J' ~ii:tn 11.nr 0 11: hi! 1:011 .!'.ta l ~d li/l 't:.beu 1 c.., if~ir l:% ~AQ 
cf 14 ::ti l ~Y' Ill t' ~ll!!-ilt [[" ~lll ll:I ~ 2 11H'11e''!' ..l1 ~i!! :S'T.' i. l t!OI Qe .;Ill! e .C111 I (JE:<l 



Rabbit r:1101·t:.aliti Q-c=t:llr pi:imar:ily Uuol/lql\ pted~tQrs. 
Nat:.ur-il ftrecl.1t:or!f Qf Ill ,iL:S rabbit.s .ir•clurJ" suakt;s an birds rJ f 
~~ey. In~~~d~ecd p~e~ ~Qrs 1nclud~ cats and doqs ~ Raccoons bav~ 
been docum~~~~d to QCQ ~~ionally ~ill ra~b1~ ~ A~ ~rt1t~c1ally 
infl~~il!d z;,acG-00[) pQpUltH.lan, re'!IU 1 tlng .f r'Oftl aV i R!Dl 11 t.'f of 
s pp ~a~n~aJ foo~ ~Q IC~~. coul~ possibly ~nocea r~cccon 
~~~d~~J~n on •~E5h rab l~s. Some mortal1~i!s h~ve so D.en 
c:aus er. by '!l~h 1 1~ s and •a~ .m~. 

The a.tn e f tcr rt: 1 n ra ~ao:L pop\11. at; i1tm con tr~ l 1r11 ll be t~ e 
eil &in t.ion f non - nzir:tiral , ooid fhe.se .sourceo- eon.s1:n. 
~r1mar11Y ot ~pe d · mps~e s QRd p~bli~ fe~dJn9. 

Du·•p:u:.ers . par:'t. .i~al rly dHJ1Sf! ln oQ ,,,ly n.9 are · :lll'l o E~~ 

Chi;;a , wil- 'b~ ceplac d with "" 1:1 f - cl1 n.g dump ::n:;er~,. Litls 
will h v r..ei b~ manuallr hiel r;p n Yh 'il~ t:Ytt i-5 b"=i depQ;SU .. e.d 

,·tt ~i f ] L L r!!lO.I!: t1 "'~~ · l) ~l"- ~rl!o .. '!'hit- ·C r!LU;~ft~t.i:r:. w111 .L.IJ '~ 
l~b~.ed •1eep Lids c oRed~~ This will be d n ~hra~~h a normil 
dumps~cr cep · ~ee~~ - ~ scherl~l~ wich priority q!ven to dump~c~ts in 
ar ne r ab~i~h b t ~. Tbe5e priori~y dumps~ t~ GhQulO all be 
replae~d wt h n one y~ r p riod. 

P bl~c t&~d1n; w~ll be di~coura4~d tbtou~b publte w £_~e$~ 
fid uc ~ion p~~qr~m d s~rlh~d below4 ? p~bl . c te~dtng 

a:ontin~e~ t.o ~ proble1=1. ~ii;n 9~ 1n ct"i'tlcal ~:c .. il?as an ·_ .s.~euri~Y 
nt r . em~nt woul be consider,~. 

Publ1 f cding of r~~a cats and dog~ 1s ~rohibit~d o~ bas~ 
properties, ~ c~~ppl~g pea ram ~111 b inltl~ted it ~1qh~1n~s af 
loose cat5' dol)s .aJ;e 'II by ar .r~~ort.ed t . !!it.her ~r-- •nT" .. y or 
t.hc natural ore,s·(L rC"e er n 9e.r 1 n a cea~ ne r known ra b t hi!b! t.a L 

Traptled, 11n.1 .ls ..,ill be t.u l:' ·e.d a1v :r t.o a 0 1Tgian i z~t .ia·n t F rl.!!nd !i 
(If lmJ.m ls ,~ ~ 1the-r hua-an.e or.g~n:i. za.~1ons} chat. will att,em~"lt te 
place th~m ~nt~ home~ . 

I =ini[aa,l s dJ t..a bid t..r. , i It w·i l .l b danF! in H.1mar.rn 
~nd t1melv m nner. T~,~~ h ~ - d be of the olos1nq do~r type 
( 9 ~ y~-~-Bart• ~r ·Tnmab~wk• Vi~ed er ~pro~ed by ~~ na~u~ l 
resou~~e • nnqer Car~~ o _l d be t~ken to no~ 6e~ trap n~6~ ~nt 
fl:'Olant~~ . Tr'2ips s-hoi.Jld !Je place .in sk;d~a aT-ea~ a · d coviet"ed 

lt-h b '1rla[J t:a ~rovide .had~ fo: ny e .ra.pped ~n,,l Traps 
.shmJ td be set. n 0i @.a rl ier _ - h~n t...,o. hGU.:c-e ih . f c tf ·:! I" Vi d chei;k~tl 
no l~t~c than t~o ~~s aft~~ ~unrl~e. Any wild indiq~~o~~ 
~nlmal~ cau~nc t~ thes~ ~raps should ~ ~~l~as~d l m~diate!y 



Ve:llbc.U~d.?;. t:a ~ie~ ,.or:-t..<t l t t." sf)ld\.\14 J:>' .:-~d.lJCC!-~ b)' p!Ol) i tritt !.n9 
~ t t t"<O.U.d .tbc~t.s itJ'!:ifl9 iJ. l!~"bi11111~Jot\ of $'t9n•g~. tf;a_tricj\des ii!r'd 
ft!tOt.:es ..!rfd i:-V en.jo:,e-;-,p;on,r. ot b6 U $'l1,lioy. f.ddlUOTiallV• 
nl11h t.tlm~1 ~P:~Od 11mll0 W'll.l CJ• <•tad l µn ttd , r:os ted • !nQ. e nfQtc.:e<I 
a.v ~-~,. .s:oc\.trit.\f -.on )Jdl-:; t roaela '?dS&iJlg t.J:'}c o u.-g1\ t'-llbi t. h.l..b1' •:. 
All -ln to £11.i t..1 on6.-l- s lg.n ~ o the ~"d.;tn_ge:-f ed: f'.iJ b:>l- t: t\a '1 Al'#o nt:fl\ 
pla;u~a ~!.009 t'h.~ ;oaa -ill t.hose (:Ii~•'"• 

.,Abl ei l!I l lt)c:J ua~.s Jr,oto:r-1.71t.UtJn irl\ ::01'90 site." ~nd ~af'.;:e t 
~~Stall~ ~i oo Htte~. 

P~bltc &Wa;-•(!f•i." 

rt pU.~i1c •war~ nl!~ p;-og:ell is ~ !i'e•d.S' l t'I' plitee- on t:lte > •.se1 
it !n~?Ude~ , Uijt 1s ooc t1c1~~4 tq . bas~W ld~ envtrGQ~entai 
s tancldoiifos . a on c)ll y r,te" 4 n".1 vat ~ndoc t r i -oa roj,ons fcft t>o tb ml.11 bit . .cy 
•nd .... .lv.i. li'li.n ti~t.st<.on t'le1. nAW'Sp&.t'C-.r a t'J:'.i c:l••.. e pd'an~~.;-•d • -p•t & •A 

RaiP:.tt.•c s ,lqn3 qc Anl:1 ni9ht.t-1Jtt'- -IJPOcd li•iti; l'n p r li:i~ rab~ ic-
lo"C3.t.ion.a. Is.:sue-a .s.ddres.cea in thls raQ.arcn~s:s poog--ratr; inc1 UUt 
9:-evc.ne.ton c;f br'bl.c~t d~::-t-ru;.;.ion, l1-abii.,u t. r1:.sl!9c;at1oq, fe ral '"L 
probl em.:l-. wi 141 i Ce. t e1!d ing pr-ohib 1 t i on$, rediJc:ing ve-h t eul-a r-
-lm.p-ac u t hrough lower -speeds .and' no o:tf t oad driv1.nq-. "1'11r. 
Anaangcred s-c.af.u5 ~nd 11mJ te.d .rc11ra1n1ng t.Abbt t liJOp)!!at.! orts a~ 
also e~pba$1ted. 

Hd'n1t.ori.nq Rabbit Habit.at. ;and ,1'a.bbl t= Popu.Jat. l ons 

Honitoting-, 'tfie viabi1llt:-y ct 1(.,1\ov·n r abbj..J:- hat;.it-a;t,. and rabb it. 
~.qpul.a tion!i ts t'b.e ~ey to ae••llr.ing t.he. suec~$S ot t.)l l :s rab_blt 
111.tn.Sge11~n t prdg.cam. .E-a.ch Jtnow11 a:rea st}ol,lld be .reevaluoted at 
l. e..a:!it.. ano.u a lly by the nat.1.1,ral re:suur-r;;:e ~a..,oilger o-i; tf8V'Y c.ontir-ae"tf'd 
Ilia.lo gist. J,.ls1ijg utle de._.sc-ri.Qtors in tf~?le: lV. Th.e _pre.scnce or 
oQGe,nee c.f rAbblt:s· v-f ll b~ ~etu:i:tincd. <tt.. le4SC- ann.ual.ly . 
Sightiing:# o f.. t::<lt.bbl:.-3 oc rabb'it fr'le,l.le U will be u"Sed to de tegtD.lne 
Vhe~~~ rabb1~4 Ard pc~-is.~1t~. ~b!» 4o~• r;..a.n bt u~ed to update th~ 
•ana v"'acnc plan .iind a il j u:s: t.. tncldenul t.ak.r.! ~uoeas up or- down as 
~pprO~~ia te. It rcsourc~s are avai1able a mote detai l ed an4 
"t.botou9h r abOi t o~-nsua- by a,n tnde p endcnt:, qua.l ifiecf bioloot::.c 1l c 
~referable and would be useful .1n qu a-nei'tying ,a r~covery. 

!.Il ~ Susmar.y 

t.h~ p ci many. <threat to the. ~ontinued e¥l-,:t.f-t1i:-e. ot the. LoUl!.t" 
~eys ma.:--sh ..rabbi-c i -:;: t'he d<!!graOat.ion -and 103"~ ot habit.-ai:. tfASJhf 
)$ the~etoce ondert~kin9 tb~ ~ev~lop11en~ a.nd iGplco~~~.at!o~ ot 
t.his n.on•9emtnt ~lan to raaipt;:iin and iiaprave. :ha.&lta t: 3ui c;'f!Rle. !Or 
th e- nsbblt . Aeti-1on~ i.ntJ!Ude .r;e11.ov·a_l ot d.~bri& -a.QC !!Xotlc 
Yacr•~t..ton, 1' lsiir:.1-n9 3cce:r6-, cc-eat i ng- habitat. ~n_Q Rlt;tt&1n~ pq wing 
P·lc.n.:s 'lhe \e c:on s .tstent: ~i<t..b tl·~S Ke-V --We~1!''$ mi s~i.un, 
- ' 

Otj'i e:r slt;nlflc.a pt ~"h:;: eata t.o 
unu a tJl.c.al calJ5e. s Pf moot.a1!ty . 

'the rabbit.. ~pul.1t.10!i ;re 
Thcs~ .tnclud, preJ•tJ..U~ 0~ i~~~l 
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Th~ Low~~ k•ys ea~sh rab01~ is li ~ed bocb ~ a~e and ~d r lly a~ 
~n ~nd•n;ered -P etes _ 9.Ga, ~~ ~~ ~abh!~ occ~r5 n N~val Air 
St 't-1.0n~ i\IP!~ ~~ t' ~ : t!N~ prop .rt.y, ·th ·1s 11..sljf'°HJ b - ha a 
•iqntf1cagt imp ct oo ~1rfl~ld op - ration~ and th~ natdcal 

.~urc~ praqr~m '~ ~ P•P~r ~11~ provide som~ ~a~kq~~und 
in.tor1H~l.O " th ba-..e ~ - d 1:; 1h~ r~bbit;. and 't_h n dHu~:Us!: .rattbitt: 
~an 9e~~nt nd 1c tmpae~ n a1rt1eld cp~ra~fon~. 

tUlS X~y W • i!i 1 ct: Cl 't i.h 't. rfll ,~nd at- t:li flor~da ~~y's. 
eh•1~ ol 1sland~ l ng th~ o~ly living -~rat r ~t n th~ 
con~1n n ~l Uni& d St•~~~ - Th~ Y••r round goad ~~aebe 
i::orHH~tonsJ x ns ~ ot surround.in~ 01.=1 n w·at &. s r tiP-q:te. 
loc ti-=>n~ . d rt!!lat1v~ly n~n.:il1 bier d a1. ~ ~P c - l'ft:11k.,. dus " 
un1qu~ ad p~pular ~ir ~ ratt ~~~in1ng bas~. Th~ b~$~ · ~ ~Xl$~ene~ 
h p~ate~'t4!d m111·~ of 1 t~ ae:I'" , o d ~ lopttJ nr;: ~ So ,,,. ot 
th~ best ~~rsb £abb~ h hita~ 10 the K~ys t~ fo nd ~n ~~uy _and . 
An @s~im~~-d Qne ch1~d of tn r~m&in1n9 3~~ Lo~~r ~~Y~ ~~rsh 
~ bbi~$ 1~ fdund in thi~ ab!~ ~ . 

he earl @ n ~f ~h~ Lo~ ·r K~Y! mar h r.~~it 
S l 1 qu _ p~ 'ilas· ~oil h.!! t d in 194 2 by E.air 

w· l I1 i;..he Keys. ro:rt.y year:1- lat.~r 

OE ~ J A. es L· :::el 1 11'11!1 re sp~~ i m@ns-, s1111111e f l"Ot'? 

~ SK~. H Co n~ t~~ si:~, crAn1al ~h~~~~ter sties ~nd color~~i~n 
to .. r ht ~mu.iq ,h tQ succ~sstully p 1P!t.it.t 1on f 1c·r- th'! lJ.!:ti.n9 
Qf ~ n w subsp•~t~s of ~ sh r bbit. Or . Lazell AY~tione~ ~ff 
t. ie r a at: the Rl!W 1 }~ cU i:sC\l 'iil/t!l 't'1!HJ s u __ pee i es t.o !i-Uppo?:"t his 
~~s~arch. fhe Playboy ~t~ani~ ~ioft · o th~ u~tion ~~ rhus th~ 
- ~~ h~fne~I attez Hu9h Hefn~r. o ner o Pl~yboy A~g~~ine. In 
198~ the ra~bit was list~d by ch s n tnd~ng~red spe~ie$. 

rt_ fol.lawing ye:a..r it bt!_Ci! e; fl!dar~lly li t~ u: endanrq-er~d and 
its hab.1t.at. c ,e \mde-r t.tut ['@'fUlatort oan.t;.rol of th I .s .. r1sh 
and 'W 1ldJ1 {e Se r'ilic e . Alt. thi 5 al ,c. t.h · nAvy f111rHh~d tti ·ree yea f 
~tud1 o he Lov~r Key~ marsh ~abb1~ ~ i ~n~ity ~ bi~ t nd 
~~ttmae~ popul~~ton~ on H 'SK prop~r~y Th · prellmln3e1 iind ns~ 
of Un s, , 1tudy p rOIJliP te-d tJl~ n ,4v:y ta rcB.rue:st a formal 1;rnnG~l.t.a t. on 
w;i ~ t.h'! uz r1 .sn nd h' i ld l 1 ie Se rv J.t:e I"e.19 ir'di.aq the Navy·~ i pal':l t 
on this rabb e~ R bb1t or~ li~ es frnm f~ral eats aR~ v~hi~le~ 
l e.n d to t. h ~ ift' ~ t - b 11 :S h ., e n t., -o f 1 n e 1 den t. .o. 1 t 13]( e ! ' Q i t. s i n c. h !! f o cm a ! 
co~=ul~ t10nr Gubse~ n~ly ~e b4~ ~s d~velopinq and 
-i pl · D1~nt1ng m1ar~h 1: bb1 rt'i n&9e er)t plan in ~3fl1 rcUni!t.1an "°It 
U.S. Fish nd ildlJ!~ S rv1c . planr3 efreativ~n~ss can 
o~IV b~ 9 ug~d by continu d ~ n1~orin9 aL ~abb ~ populations 

h~ k~y iS$~~ wi~h ~o~~ntLal to adv~r~ely impaet ~be ~4 b~~ 
wnJ.Ch cH"I'.!: addr.e:s-s.ed in t:he plan iC b bj.t.at cie:i:c,rueCiQr-. 
~nn tural ir~dation. v~hicul•r morto cy ~nd publ~c w . renes~. 

Two maior c use ~t h b1ta~ de9~ndG~1on 1n ~be Key~ ~re lll~9al 
dUlilping of t.r :5h , ,nd the ::pre.ad of nv s 1 ve- e-xoc.1e 'li'~qi!t. t-!ofl • 
The bB~~ is con~roll o~ dumpinq ae~lVi~y by tene1n~ a~d 
barric4ding of~ vebicul~r ~QG ~. Concurren~ly ~he5e are 
being clea~ed up ~nd ~~s~ored ~o n~tiv~ abit t ~ pilo~ proJ~e~ 

e · cc~ te w ~•ltm r h ha~lt~t by re9rodin~ ~d planting 
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R · n rared 

111 _CJ~eral , ~,,t tCuJild mh rn be w-eO-w D nil indusiv of the ma.jnr na ~1r.·d r rce: 
~UUC:."A M NAS · ~ ti a nutmn f r RMP jnto fiou · · ~or g s1 toHo,;\ied by s:pectfi.c 
1;1b1~i'lfcs inked to d ruled fNRAIP pn~j cs with fundin~ cstjm tlS.. a efi). Ji,'e.lpful in 
de:rcrmimmi fhe. re~tsonante acoomp i~m~1u~ of tb R Scvcira.1 _prctietH adibess. he nce,ed ru 
4e.l111e.ate spec~fi ~ plat~~, .. ~ on ~~'Cit · .r t a· eds l 1 2, Gr,. , l 0) which ii ·~ , .. a.u le in 
10'1.. -terni. oon!e ainlll P anniinM- fOf' ~ mstaH iruJJ. .Proiecti._ important fo · th~ ~•an gemtJll lil'ild 
C{HUi · • rmn of ch l..0\"£' Key mamh rabb11 indude popu laH on eys a.-.d impl~ro~ Q1l of 
~pc · ·ifi '.' m em_.:nt projects (pmJecl.S 9 .. J 0, l ~ ). e lS Ue of in'IMi~f C:~Otlc v~sctation,. 
imp011- t cm onmcatal cone · L. bas~ · .ddrc lhto , ._ h the dei.·elopme:nt ofil 
co prehensh'e.mapvln,g program.and 1emo\1'3!1 1 (project. 6) 



11lh':1Z11U.~ ~:tiwn.l ~ j.~c f1ap 
Ne.YAl.All St.au t ~ Wi:s1 

E".-1 

d . of the1 N A.SKW 

1e. rg,o dentdiei.s 1}ms s~ e u · e tft.-< o a Ha , ·k misu' 
, wn \Ylth tn'ir.'JISi e ootic p .mt . Thlt; ~te i~ actuan~ a relatJve y Lntacr 

llallf'"U)(;~ rnunmock and nwl~O\rC. fnrMt. ThB !tile i knQ'Wfl babit1U. far the 
drat '1 !ma_J/1 • the ~&. ngcred Ke lar~ ,. 

Wld lhe hr~tened Eastern ind1ga 
Cirociodll i nhab3ts lhe 

Thl5 site L~ &d1a.ccn1 •o rroeedile .aJ es anonaJ ·;in t Rcft1_!!e w ic •s mena,ittd ~ 1hc: 
·e1,1tce Th.e Navy l'Uy vw'lsh 10 ·tor-sider ( j,o·n mam,se rumt a.@:remienl w1th tne S.erv1<: 

s.mce ,. e llt! Jrea.d · a ltxfred man.a e,mcnt prcs.e.f\J · " o onh Key r.l~o 

T 1e C RM.JI ·atso i e3tii'ies1 P,ilJi .. .elsi ASKW' prop . )' thaT t · c _ d!i ndu!alc an: 
wne .y the S~te ofFlonda, 'Property o •et"!iup nt thi $It~ ~oLI cl 11crifiw 

Dtmotimron ' > e3~ 1S presently used as 4 Spec~ Openlltll.lJll~ omnin~ . ,4! for plo5:1\il!~ 
aming h Is unUikel. th:&I 'uY! of this s~te a~ en ~plus{ c t ainio1t S1t i · compa1Jh ~ \l.~rb 

'l'RiJUU~e1"1et1t1 of these ls.I ~ M ''"-1Fdl!ilc hshireL s .ate 

ott~id a oir i!ho lrl be given ca rela~ng ~he t,_p1osives 'anru111 openuon m 3 les!i 
1~11iY1mrunenta ~· .. sens 11"' e foc:.ari ri isu~h as Fl.._-mill8 Key or isturbed ponfon~ f Boca 
Cbka Kq .. '' conduQ1h1~ 1be a~ rnpwn bi a re~t a Iii acm ,iti on th t' 10 
atishl'.lrc i ~~- their ful value as Jfd ookeri~.s C(l~d t>e re lu 



t•~rcdi _tum R~URa~ ~ 
N.ruil ~r ~lloo X.~· "'1~ 

r~cJ 

nd includ~ mmtion of this exotic species as a th eat to biudiYerstt} · - N . KW 

I. hope these oommen ~ a_re useful m prepari g d~ final dra.ll ofdt ~tJ fOf N · .. 1KW. lf y.ou 
1ci1'quire a add11.io B.&Sistancc_.. pl~ t1r ta P 1 F Jt m uLlr Florida Keys · d Office~ P O 
Hox 4 0510 Dig Pin~ Key. Flood&" 31043~ phorw: (305J ~n:.,., 17SJ , rh1nk ..,·ou for yom inlet J 
in pro1e· ting th~· environment of be Ao dli Ke)'S 

SiMcrel~. 

111r 
1 nes. J ~~ck 
Project Leader 
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Ma)' 2, o~r1 

Depamn 1 of,hc Naivy. S1Julhan 
D\·b. 1un~ vAI Filcifilia 
£11gin~erirlg CQmmilml 

for.roe 

Th Dcpanment.ofthc. Vl'• <.l them D~vts'o , N VJd Fae hdes' Engincenn Conuna.ndt ha.; .... 
p~arcd · Drall IMUVI P rat .. A Kw· TI1e purpose o C th. 1 -p 4R •5 to meet· .5•a1u1ory 
eq ltettH:OU u.f Ehe SH.: A.cl lmptJJ!l~f1UWf Act (SAIA) (1 t] St.at l!Ol7-10l9. 2020-2021~ 16 

US.CL t11rlt1 i:ucq reqIDnng 1be S ~;uy o D~fr:mse ra ii.WI om a progrJI11 to pro\l"icfo f'Pf" t.e-
~OJU.~n amion iUld rcl:11 Ii c on of n ,;u.ta! r- iaufcr~ an m,Hf.ary mstaUuums. 

on!e ui~n lemems, ~o prtwi de. fer (he protcc1jon ~n 
- mma~enieru of fish and wiJdhfc1

• • ~u:ecs through tbe •mp~emt:Tltaltrui ofbenr! fle1al , ~ e: · na 
pcn.c1•~~ {e. f .. hn.b~••U manage ml. eindang:crct;hp«n:s m~;m t - • il, e"ohi; pl»i:nt remo~ Iii · IC 
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h rabbJt, sitnr rice- raa. di Ammcan c:rococtile. 
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is nol 1ikeJy la 

~t"moom1t:111t'iun~ 111c mn.dc c.a projcc1 if addiuonaJ infontJauon 1n\lclv1Qg polcrtball ofii u on 
listed tipectes bc~rJmes available, if a. QC\V $peci'e~ 1-3; 1t$U:d. O"" ari I af habi1.a'H J~lgrta~ic.d, 
~ 'rH u~Ulln of c:nnsulu11on m~.y be n~ces 

e 

\\ ork v.itth )'OUl gencv on rhis anJ BDY ~UUU7.% ptDJCCll If you 
IXlA1tet r. PhiUp . ~ n · ~ 11r 'Flonrl~ K1Jy.s Subcfficc,. P .0. Box 

Jj.(li4J, phc r: (JOO 872· .,.,Sl. 

~!:.--"Jmn~ J. S e 
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1. ..... _ 

Mr .A.l'an L E~~~ni PkD., Execu11n Difi:et · I 
!f loncfai P.i 1 & Wildhfo _'""'O~L , at[1;m C m11'ii!iS~u1 _ 

{)20 Sout l Mcridjan -\rt.et 
1 Uahi!SJ .. t.eC', F 32.399-, 1600 

J HJ] 5127 
Codr: otil 
CkE~bet 4~ 1001 

UBJ; INTEGRATED NA' UR t ,so CEn MA . AGE IE rPLAN' RJ\llP) OR 
NAVAL f A1

• lLITY 'KE.Y WES F ORWA 

\\'f!. ii:c,1 ~hal all ~lac c;;omment it\ctlnlicd b_ lhc , ·ti and wild] ~ Jgcnc.1cs 11:a'lrc been 
addJ(;; i: . appropria;rel)' Y.JlDrn . e . fF docwmm&, Pk::uti.: Ilf:\lh'!1W me correspocdenGC 
from th-" ag:;,,tJOic=-.s and pmv~ by cndir.J~itig the. :iign:ature p MC iU H ~ hcgtnning 
IJ [ lht: dl~c~1n:cnl. 

Si ctli · 

Wilhatn A. Dr 
t ,1~d. t alum] Re. 

Ealclosmc. 
Agtnc:)' R~\'i 1e Comrm:nLs urt the Pi1. JhlScd fli\.tRMl' fcir ihc 
N~,·al Air ~c1 lit}'. Key West.. fl()nd 
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tH F 0 10 c 

E A.R 

r. I TE1NT 

The S th F ooda Wat~r Ma nagernent IJ Sr ct DI he St e {Jf Fh;mda 
O~ -11~nt of Eriviro~rne:ital Pra1@· C\1il ~ E pe · fling 
ag eamen ro fu!rU'Jer s ream ine environmental e tlin w lie pmtec:u g lhs 
ernv1roriment Th s agr sme t ciirv•des esponsibility betwe~re tn~ O~S R,ICT ari _ th& 
DEPARTM -NT "-or _e e)Ce : e o "heir aut~onty regarding perm1rs oompliance~ and 

nfo rcemen nder Pa rt IV. Chapter J 73~ F S ~s ll i e.me I d• da.s 
1nes.pons bl~ lY etiNeen l e -1 STR ~T and EPARTMENT reg rd I 1 tN · 1-od 
dei rmioal1cn pu~uan ro S bseotJan 373 .. 421\2) •hro, 5, F'n.aUy th5, 
ag eemenl 1s , nl d a t~ refle he aaL!tacoUur ~ prov1si.:i"& S io , 73.0 6 " , F.S. 
and tn.e delega- ori of Chapter 403~ F S., qua.G\.I fe ge anil permr"1og h rity wnder 
S ectJon 40 .81 A f F .S. It rs a goal af th tS ope,ratjrig agree 1ent t ' t h -1v1s on of 
responsJbi dies pro-v1de C1 reducf o •n levels o oompl•a rice • ring and 
enfor&emsrt and! !f\fher~ possrb!e. allow I . ~ eas.ed evels of romol anoe men ~o ' a d 

This agreement ~up~rsed s ~lilf:l fo110• i ng aa re~wcmts Opera .. n Ag ~ men t 
Gonc.ern~ng Mana. eme s · d Siomge of Su fete \l\!'i)l r~ c.gulot'on ~ and Wii! hmd 
Rosou c-e Regula · r. w-e fil Sautlh Wan~~, Managemen Oirsln4= d 
Oep nm~nt of· ErtVitonmBPllrJI R~gll :it~ , ~ _ d Dctntier 21. 1992~ and Fh·st 
A rmm 'mient 10 0 .. to\Jm 2' I , e 2 0 peratthg] Agun.1 @ t concern· ng M~nagement ~nd 
S orage o S rtacro) Wate-rs Aegul-at on1 and ~Vrefa:na A SOLJfC egul~ron B1etw ri 

Sou h t 1da Mana._ eme.nt i'Stnet and Departmem of Env ro. m nt I 
liegrulst101 . d te ,a u 1.S. 1 994. ~uni Operatjng Agteament Conc:e 1nu 
'Re u auc J'Hf r Pa I , Chaprer 373. F.S. , el! Sou'h F 'o a Water 
Manage erii D str1ot. nd D partmen or Env1Jonmen _ ~ Pro~et=t on. dated August 1 t, 
f.994 . 

As a lore :Step1 rtJ "h... 11ncr ase the efficien~y and elfe ~i(em::::S~ o e v.rr. , en1a1 
parmetti g. Ltle D _ A MENT an t"e OISTR~CT hall Jointly pursu~ I rther 
~ !egraUo nd stngam~irting of fa era a d stafe . etland reguta 011 



JI. RESPONSIBILITIES OF DISTRICT AND DEPARTMENT 

A. DEPARTMENT R6'PO/l• lbllltlos 

11 f!lm!ll•11od VJ!d•nces 

Tile DEPARTMENT shall review and lak" final ac1to1) on al~ a11pllC'ltl011t1 lor 
pem\ils and 1161illons for varlanoas, Under Part IVr C~ap1erm. f'.S,, amt vana11~ 01 
waiV~~ urv1or Seeti'On 't20.542. F.S, . ror the proJeOl lYPI!• ~1sted i'h .i. thieugh.S. 1>e1ow. 
Tbe permit a~pllcalions encompassed Wdhln hie OEPARTMEN1''s ,..,..ponstt11ll~~.s 
henn111der Include tho.., subm•U~d for wl!Uand )'10Sotime• (dredgQ amt fill) permits and 
mane.gemenr anb storage ol sulface .vialBr (MSSW) parmlls, pursuant lo Subsedlons 
373,414(11) through I 1 6~ F.S., as w..11 as those subm1rteiJ fb1 l!nVironinantaJ rl!Source 
peim1ts_ However, Ille d/llis~n qf responstbltlttes rur perrnittll1lJ aqu.acujtum facl!IUeS' Is 
ciovorc1I ~•IU.•fVoty in .Stet.on IJ.6of 1t\I• ;ag!'l'eme~t. 

~. All solid wast!! nlanag_el'(le111 fat.illtles Illar "'QUI!!! a permll u11derClqp\er 
4031 F S However, the DISTRICT shall rov1~w -and IJIH!I final acllo" rm pemm 
applfc::al)11ri;, wh1111 lhi! s66tl wasta manaJ1ilrne11I faO'llllY t\Ualmlll> '°' a stilltl wash• 
general pa""'' and •s merely 11n lnc:tdl>ntil compQnen! of 3 pn;ijeci lt>r Whtcli 111e 
OEP..,RTME."f does 110t re\flew end. llV<e ffnal, action 011 pe""n spplic:atlons IJ!1d~r arw 
otl\erpa~rap't) lri Se«ian tr.A. f, Ofil11$ ayreenten\. 

b Hazall!olls waste tacilllles tna1 r~qUlre ~ peim1t tl/losr ChBpte• 40~.,.F.S 
Howavf!r, the DlsTRlCT !hall review a110 r:ike fioal ai:lklll un Pill1'1111 appil~IJon~ When• 
Iha storage or llasrdou. waste ts mernJy em lnadenlal1 ctllJ\ponent cl " project "'' 
Whlctt t~e DEPll.R-TME:NT '3celi not mv)avi>. ahd 1.a~a final adlc.n on pi!rmlt applleia.ltlln~ 
under any Qt he• paragraph 111 S:oojlo" 11. A, 1 ,o, lh1s. •o!ll~1T1en1. 

c. Dome~tlr: wa;;111water 1reatmem laolt~tllS 11iat :re<11Jli~ a permit under 
CilAlller 403, f s ., 1notu1lln9 e!fluenl dJS"JlQS'al $l(e.;. Htl'Wever, IFIE' OIS'l'RtCT shall 
tl!Vl~1'111~a l•~11 ll~lll am1on o<> pem1~ iliJ~t1ca11iil'1$ ror 

{I) Thal psi! cif a f;J[;lllty whlt;h a:~lules the ~l>Pllt:alion, ol reclalm~rJ Wat!lf 
fa •lmgate aopo, golf cours1;s. or o\hertandscapes; 

12) Thal riarl of a facility which CQll•lltute,sc the appll~11ton llf ~neltr~ w.tlet 
f1> rehydr.ile wella11~~ Df lo prnVlde anilldal roeharge tb 'feduca <>t r1111lga1e dl'ilwllo\Vn 
lmpal!M uua to well Wilndrawa1s: and 

(ii) Thti.!<e tsm11111;s ymich ad.dtl!il!. 31\Y or tl>e ~IJl;llte11'1S11t• of Chaptert ~Ile· 
" 1 •0&40, an<! 40.6-4t1 F.A.C., thloU!Jh; e1 system or actlvl\y which Is not fully oontat~ed 
op thtt domesllc wastewalor facJll\y alfe, !rut whloh I! pal\ ol a larger Prt>Jec;I n>r\llhli:il 
1~1! OEPARTMEtiT does not revl<'I" _.nd tak'e 011al adlon on permit appli!;lltfon" vnu~r 
any a\her paragraph In Sccllon II /\, I QI thl911Qrcem•nt, 



d. 
Chapters 403. F $~ r:J.He\ler I · f1 

applit;a•tons for: 

{2) The x 'llClt o of 
g awng or so ng· 

.require· a permtt um~0 
ke 01a1 aciftln on psfmit 

a ena1 

(3) Those f'a.c 1 ties ·n wt ich he 1 m:tu~t a 'l~aslm'la~er oom ponf!int i ai maml an 
1 VA · (tl~all g vantUalicn. and at oonr1il o ing 1 oon11t1g r d sntrlargR. or other 
ri du tnQI wa$1Qwator· t~ · tmef'r fae1H which 1s. merety 1:ir1 Jn ·onre~ eornpof'~nt of~ 
pmjecc for wtlidl the DEPARTMENT es not review and 1 e u1a action o permil 
appllca ions 11der an.Y otner ragraph ~n Sec o n. A; 1 ~ of ~ .. j~ ;agree ent; iU~d 

(4) That part ot fac l'Ly hi h con-~ t l~ ne a plical o of treated mdus·, a 
waste.w~ter t orgate erops or ftnit seapes . 

. r Ai mininQ projecl.$1 rnciuding phosp· ate, heavy '1"1010-ra's~ ru lef's eertti, 
peo I emck, sarld. g ave11 . .and giflell Howev r t e IS ICT s~an re~ f:NI 3nd ta 
final action on p.crmlit 1it1pp~1ca ions forr borrow p tr which have no on site maleria~ '9f"lttding 
or so ·r · facilit1es 

t Powe1r pants and e ec I rh&trib uo- nd tra,-,:smiss1on lln~ nd o er 
fa.cl es re1ated to' ."'l productlo , I ansm sst0ri and dislribul"on or eleclncit . 

h _ r~ altU 'ia ga or petr:o1ei..1m expfaf;!itMOn ~ prodt.mt100,, an d strl · 1 on ac:liYdie5 
and fi!J.c: flt es. p oduct pipe lliles. arto 01 e feelhttes rsJat d 1to th8 e~p.iora ion, 

prod1~ctton, a d-si ~bu ·cm o na uri g s a petroh;n.Jm 



part. ot la ge pfan of olhru oomomeri 1~1 or resid&rltta~ devel'opment tMat nas rece 'ved or 
re ~res a permit under Part Vo Chapter 373. F.S For the purposes of tr.is paragraph, 

r~ a dorkmg~ hoa Ing ratat · or shore prot at n st cl r • pro ·ed 1 cl' es ~x•s Tn,g 
project , e fed co e · i l1 or es ·- e tial develo e t I , no v a D STRICT 
1&bU8d ndiiJidm~I ~r ala dard g rnaral p,errruf unasr Pali1 rv Of Chaple 373. F S., becaus 
the devefop er.it re eded mF!J e n at of e o STHlcrs pennttring progra or was 
be1ow ~h~ O!S ~CT' S pemtitti'f19 :;ize hre.stla ds, the D A '.TM · T shal mv~ w an<1 
t unaJ a 'ori o - a y sucJi I g rkQ rel too, , r · Ori prot~U - ri . cm•v 

J- Sys1ems proposed ;1\1 whole or •n part. seciward of the c.oastal cons~ructlcm 
con1ro~ t rie (CCCL. . n Momo • Mart1ri ana Coll1er c,n.mtJe~, vvh~e CCCL htt~ not 
Dee11 es.t b •!ii ~ sv-s ·em:,; itlong sanav non~v@gefi9ted S;tlf'tr ne:~ propo. e n w ole 
or m part sea: ard ot a pr.. nt 5 · f a ov th ti'J1gh ~.r te'r litt!' at 01n · (parrBh 

ooa ·,. ' Joie rr;i n tronl g t,l'I e Gui f of ex co m A anti co s shorehn a of 1he slata, 
exc ustv.e o1 bavs tnlets . river5 bavous. c,ee . a~ .s, "':nd 1 I e. 

k. 
pur.suanl to _ e 
lo enry Ce· nr a 

dions a ~hey a e re , red for thEi Ce~rra' F orrd Be tw:ay" 
F .. $.4 he FetlnJSF)! 28 1 ag l'etr r from 1A W'SIC tmann 

rc:h Sr , 98B I tta rJJm Henry ea to Dala T wachtman , 

t Prujects ooJlStn. tea opera1eci ·or ma ritaf e . y f e D ST CT ho "119\l'er. 
atti\'iti@ o the D:1 TR CT pefmitted ufuter Sectinns 403.91 08.~91 F.S .• or El rules 
adopted p rsi.ant · o tt.ose Ma te ~ 111d a:ctiv· es of l Cl TR CT wh,ch d d ot 
re u1 re ge rrnit u der such slatutes o ru res~ sh aJ no req Ire ~ permit nde Part ~V of 
Chapter 37a~ F.S.~ p ovkjed such a -~1 mes i , part of a proJect which was commenced 
p 1ur to · ctob. 3. 995 

m. NavJgdtional dredgin oo ducted by gove e tal es ~c:ept WhBr 
.. -at~ WHh a lafger proJect lha is other.vis'3 lhe ~sporHi1b1lity of lhe O STRICT for 

,-eview ana flo13I action. 

n , s~aPQrt~ and :adjacent sea pert l.atea developmem w are h · app1 cant 
or pJoµ.ert)' owner fa a pert .authorUy ~,... eftne!l in S hsec ~on 31'510'2 2 ,, .S1 

P~ e fcUow ng t af'1 or o •1er urfa ~aters wnen they a 
not part of a jarger plrei of d _ . op : boat ID ps sk Jumps, ski s s~ cau .. · ~s 
ads tit1 1lavi1.gat1on mooring bIJ,oys a~d fiatds plllr1g suppm1ed structures ~lllch ar nol 
physrcalliyi Dl:lf1'1.,. ~ad to oplands~ aq a~c plant IT'aFlageQ1 NI d · it e re~ulated under 



Chaple 00, F.S .. fish attractors 1 nifioial reefs. t1easure saJvsge, and arcneoJo ca1 
resea c ~ or e)Cp~oraUon. 

q Ternpora ry systems proposed 'far oo mmerclal fi prod udloM. 

r~ H'gh peed nu ac •tie u Cler Se ic s '341 321 hrougln 3 1.J86i F.S. 

Magner 1 v tal cir o, monst - D pro eats u oer Sec ens 341 401 
1 .422~ F .S. 

2. 

The 0 ~ PART , T shal review n take fii al aci en petitions tor fo I 
detenni11atfons of he e:Kten of w ~ands and other surlace 'Na er:s µurrsuanl to Sec ion 
373_421. F.S .. filed by erntib85 regarding propartif!s on w lhey J:nt~Pb!ie ta updertak.e 
aetivit es fQr wh ch the D PARTMENT would ha'iJe pe iHJng mspons.ib~ ity LJir11der this 
-agroemon'. 

The DE A.RTME · T _s all pro'vtde the DIS:TR CT Yflh wp es rJ fomra detennlna' on or 
the extent of wel ands- or other .s1..rntace waters ~ued by Iha DEPA · ~ .NT 

a. The OEPART BNT strlal ew a d 'ake tins a o a I perm t 
appHca1 Ort$ fcrr mitlgabon lrlaoks J'\dt Part 1Vof Chapter 3-7l F.S .• ·•led by~ 

{ 1) titles whic ropos· m t ;ganon ban priim~ol to ctffsel the ,lmpaols of 
soJ d waste monageme · t acdtles or wh'ch tha DEPARTME T ~ respan·sib e under 
Sect on U. 

(2) En 'IJ engaged n the b of miniog w,n rcpo a , gal on 
b-ank;s prijmarilV to offser Ula 1impacts of minrng PF01ecis for which the DEPARTME T 1s 
riesp(Onsible under Section. U 

{3) Entiles eng-aged in he bu ~nes of po'We product.an Which pro se, 
m·1,gallon bank5 primarril~ o ofmt '"' u-npacts of powe.- p'ams ore et: · ca~ d1!Sfribu -11 

or 1 ms ·on lines or ottiar act·1 · re!al d h produc on. Iran m-sa 
d1St b1Jton of 1electricaty or c , e cePA E T •s re!;ponsii1'e und.ar Secllcn U. 

(4 SntJtr engaged 01 1 e bu slness of communication b"ansm.i ti° on wh . 
propose m rtgat" n bafl~s primarily to offset he · pact$ of comm nlcat n cabJes or 
lines fot wh i:h the D PARTME T s responslb~e under Sec on U. 

(5) En 1es eng~ged rn the busmMs of na~tJra~ gs~ a petro.i um exptorallon. 
producti'Ofl~ or a l!tnbL111ion h ch grop11s miUgal ·on o~u:1 prr)man'y to offset I e mpacts 
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of natural tia,s or pe1m1eum exploratto11, µrrou(\11011 QI dlStrlbutlon >101lvn!es orfac1llt1es 
or product p1pellnes ·for which ll1e DS'ARTMF.N'r Is responsible under Section II. 

(fl) Gnvemt11e111al entllles Wh'lr.fl nropose mlllUJJIHm banks pn~1a111y '"' prlsel 
lhe 11nµac1s.ot nayJgatloraf tJred91ng W111ch they. conduct Im whl<llJ l~e DEPARTMENT 
ia respo11Sible unaer Section II. 

(7) ~o~ aul®n«es as ae~ne<l In Subsee1lon 316.02(2). f ,$,. wt>kh propose 
mll!galion banks primarily to ot!set the impacts ol s"apc1tr or, a0Ja""1lt seapon rGlaleu 
devetop~•ent for wftlcl\ the QEPARTMENT Is responsible under S.ectlon 11. 

Ill) Ttte IJjST~IC'J'. 

b. For f.he ptJrposes of S.ectton 11,A,3,, "11rhnarj1Y -lo otfsl!I" snail mean ll!B.I 
grgatai than 5Q percent of the 116$lgned m1tlga1lo11 <~<litr;- rrom the proposed mili9al1on 
benh 1.11re proposQd 1o '1ffsel. itnpti.P~ Wlllch ~lt ''°m the pn:Jjocl fy~ '81 ~lfie<t it, 
01111 oi paragraph~ 11l ·f~rough (71 of Se~Uon 11,A..3.a. 11owever, nfl\nlli!I 1n S~ldfl 
11.A.-3. J;haN ploh1b1t a fln·nker from Using) se11111g, cf tlllft,tar"ng •r&dll$ tc ortset 1nipaci5 
oll\er tlla,n tlr<>~!f fdenflffe<I tn Spcl!IJn 11.A.3. as spot:ll\So If! mio mllfgaton ba'nH .psrm)l., 

B. DISTRICT Responslbllil ies 

1, The Q)STRICT sllall revlsw a1tu lake ff~al action tin an ·•PPlica1lcim ro1 pe1111ils. 
petiitcns for vaM~ll(;!!S. Ri1d peliliQ<Js ft11 f<>rmal dm~1mtnallon """e' Pa.11 llJ, Cnaple' 
·:173, F s. and wrianoes and WitlYen. unaer S~11on 120 6'•2 F.S .. <™iept fi>i those 
1aenORed as the OEJ>AFfTMENT's respon•ll'lill\y 11nds1 1111& opar..1ln9 agteomiont a~d 
excepl as provided lo Sec!loJ• lf,E. of ll!lf e~me"lenl Th.e pe,rrnll •Pllll,..~olllJ 
eoQOm!la~ed w.q11n the DIST'Rtcr's resp_o1111tblllly h" lfllJJldar 111dlude thi:ti!& subrt1lttetl 
for w~tland 0?$<>Ufc:(l perl'li~s and Mi;lSW ~elTtllti;, uooer kl Sup;;ectialiB 373.~ )q(t1l 
.threugli \ 16). F ,S., as well .n-U1<1Ge sUbrnltt~tl '°' HnV111mmenta1 maoUree oormlls. 

2 The OISTRICl' sttllll revi~w and take aoUon o" (ll'Qlects oonsttucted, operate& or 
n'l81ntained by thli OJ:l:lt\l>ll'Mf;NT Ht>Waver, atoll\llllos o~ l~e DE.PARThll:NT pnrmRt~tl 

ur1da1 ~ecrlons ~o!l.91-IOJ.aas. ~;s .. QI '\h1111Jleo adoo1ed ou1~u~n1 IQ ltrotie :11111t11Sli, 
an<1 ~~·11)1119~ "' ll!!l OE~A~lMENT whlcl> did •f10\ require a PQrmll und~r S\)Clf $1.id!llO!f 
or llJlllS, shall mit reaulre a !lerrntt under Part IV or c 11apter 373, F>S .. cmvKlell <\dell 
l!dl\llJl~a·e pa'! Of a ptot~ld 16/h\i;ll WI>.$ G0fl\111e_M(l!ld Prill! to Oi:l.o.b~t s. 19S5 

3. The OlsTAICf •hall pl!lVld!t l~Q DEPARTMENT W1th copies of '1;>rmol 
dE1termt~a11Q11S <1! lfln e•ll!flt or wstlortd• or olher surfael\ wateJ~ is!l\llfd l•Y UH• 
DISTRIC']', 

c. tncom>ctly SubtJJltied .4-P.Plfcrallt>n<> 
and Peilllon~ Modlncatlons 



1. Pie I • appl1canons~ pet~ -ons of vanances or wa , f!fS~ and· petitions for forms 
dete 1natlons1 s bmttted ~ Ule lnconect agency p rsuant In the le s of ~s aperatf ~ 
agr~ameol shall be retum t.o l'1 e a ppt can , 1or w·lh he a pp leant mrncurre ca~ b 
oMa ed to the co c agency. The appllcation ·h aO n t be ocnside~ ece ed tor 
purpc5e of Subsed1on i 20.60~1) F.S i unM 1 ls rec'6wed oy he ctlfiTeQ a ency. A 
Je 1 na of any submitte fl shaU b made t: thP aµ,pl'~,.aot. Pnor to trans erring • 
appl;cabon., Hie fnc:orrect receiving age c'I shal coord n a :e with the proper te\Ue v.in~ 

agen y and lnie app1ie~ t O't orde to n·form all pa·ttlas, ~hat the appncatiorn has been 
subm1ned ~ncor.re.ct 3tnd Is ~e ng e her re~umed or forwarded 

.2. ' otwdhstand ng Se.<;I OllS I' A1 and n.e. Qf mh s agreement. perm,t modlf1cal OJil 

req BSls shaU be prooessied by the aganciV issuing th,a onglnar perm 1. ~I the permtr has 
b moa ed tlie ager;icy 1 a i ~ued the as mad , ca ·on lo the r:iem1ul shs1r pJocess 
the mad Uc lJlon Howe\ter. all fie I ons ta per ils a ba prur:es~ed y lne 
DEPARTM - NT for: 

a. So d '-9.aste 111 nagemen1 fa II le~ as des-cnbed 1n Sect orrt U.A.1.a.~ an 

b. Mimng pr ~~ts as d~scnbed In Sec en U.A, 1.e~, w · ~n fhe f11Clddical1on 
nvolves fhe addjtioli1 of . la ds o I e pean l or ~ho e:i.:pan .. ion or mining ad'· t1es -n~o 

araas not pre,Viiousl'f approved for m1ntng. 

c. 
U.A.1.n. 

By wr 1·en a amen t'N .n he DISTRtC _ , cu1 ve Director or an f\ee nd 1 e 
CEPARTMENT r ponsjb es may d _ la e f hrEt re~p nsJtnJil es o 1 P ned •n It.A .. 
B, or C. above. ns1ances when~ this ma , otour 1 natude: 

1. An 1extemsi\lc regulat'Ory nis~ory, by e~h&r the DISTR~C or tha 
wilh p"mcular Ill , ~eel 1hal would make a devla,io" su t ~., rno 
effeo~ \le egula1t on~ 

· PARTMENT 
emci t and 

2~ StmpH Ical1c:m of' tt\e regu~al1on of a project that C!iOSS ~ . ltu maoagi~ment 
d st ct boundari ~ 

3, The ncorreet a ency has begun process ng an app~1catlon or petition nd 
transfer of Ula app1icat on or petition would tJa nefflctent: or 

4. C rcumstances n whic a ev at•o~ wou'd result in I e app leatJon or petrtlCJn 
,bemg ma e effk•e rnOy or effectively processed. 

7 



)llo{Wltllsraolllng <fM'I Olt\•1 1>rc.Vlslon of 111.ls agre11111ero\, lhl! d1v1siuri 1>i l"'5jl<l11Sibllllf lcr 
pem>l\tiflQ ron•1•fiance, and enroicement of aqoac:ulfure l';!µ•lltle$ w'110~ "'r" no! «,('1TIPI 
fJtlm i'>al'I 1v, Pl'l:optor ;173. F.S., or \'Ihlen rii11ulnJ aquaoullum genera11 f)em'llts urld~ 
Ch•C>llll q()(J, F,S,. sfrall tie ~rauant ro. Se«llmu S?J 045 a~d 403 81~ . ~.s ;;Qr 
o;qul!l!illhJie aC!l'lilllleS' t.:>r wn1efr l~>i OiSTfllCT has Chapt~r 403, F.8 , gO(leral perml\tlog 
avlh<.>rJIY.. the O.ISTR'ICi 6hall aloo Mave Iii~ autt\onty 10 ~Sllue 1a1ters ~el~rmlnlng Ulal 
no P•"'11t Is required anij lo perlbrm <qmPl~n~ monllonng an~ enil>rt;;01m~AI acll'/ltil!li, 

Iii'. DEUGAt10N10F AllTHORITY: MIXING' ZONES~ 
ZONESOf-DISCl;IARGE, VARIANCES -

P,, Th·e •DEPARTMENT oafog11tes •Ulhorfcy lo tria Pl$if!IC7 to rsview• ;;nu. 1a11~ linal 
action on requests Mr .-lCl0~$ o( mlxilj[l ln SIJrtaoe wa'lers ;irnJ, <tones or tlisc11arge In 
gtQUn!)Wafer, lrt aooordanpa with SoclJorn; ~2-4-242,. 6Z-4i44r S-4~8,700, '!!2-:522 4UQ 
and 62-(;22.-'10, F A.c .. W1101~ !he rllqlt~I• l!Je a.sso~ra1e1J With a pa!\'llfl'11po11.:allnn fur 
Wfl•Qli lhe DIST~ICli IS'tesPtll'•l~le unai!rlhll term~ fil ~his opel3lil\G agreeM'lent . 

. 8 The Oa>AAjlylENT dll!agale< Illa aulh!:lrll\i lo the iJIS'T'FllOT lo take acTiori, on 
pelllto'n& for 9anarrces or wa1versJrom stale water ~uali•y sla~ctards tn aooo«)ante Y/llh 
Seoc1ori• 12(),5~:? and 41)3.1!1'.11, F-S., ano Seollon 4()~311 , F.A.C. wh~n In$ pet111ur1 
ls awoclalso wll'1 a oeftlltl ~pjlllt;l\lllon f1lr which th~ DISTRICT 11. 1espo11sible unue1 Uti; 
1amis or lhls operallhg agta!!menl 

IV. COMPLIANC'E 1,!0NITORING ANO !:NFORCEMENT 

A,. Dlvistori of R4sponslb111Uas 

E~e)I agency .. nail perform oompllanpe mo11l1onn11 on llli pn:iJe~1.~1or Whlcll llUIJ ageni:t. 
na~ t$su'~ a permit, copsenl ordi:r. fioal 0111~r. or for Which ~ OOJUent ~mil Judgme~l o' 
nnal• jmlomenl l'la~ Ileen er11al9t1 In oetle• In c!e1em'11na ccinipif.tn0& with lfll> <imdlllons 
ttfereol and Will enlOroe $lllU QJnr:jJll!lh• by ll1lllng apl)roprJ~le st1roccam@nt a~licn wh~ra 
~er.eSSdty ~1owove1 0 Iha OCPAnTMl"N'T or •tne OtSTRICT fl'ICldlfies a pem1tl 
pre~ljjO>iY issue!! by thl! otn~r al)ency, puri;u;ml 10 11'1'f, operating a,gre.rrnsn~ Ille 
.agency mcx!lfyt113 !he pem11t 3hal' lhereafte•detem•lne oq1rn11i&Q!'I? with tl11> 1Jsrmit.<1nd 
anro1'r;;. ail iiro.~li>ians gralll~IUans of tllat p.ermil 

Each a9ency :;11at1 lrive1119ale actlVltlei; 1eg" lated unuer Pal1 •IV of Cha.Pier :113 ~ S,. 
Wffi~h a.,, 1111oe·rlaki!n Vl1lf10U1 Illa r/jquJled pemi\ls, and .ta"lle Qppropriate enlorc~m11nl 
action, when II I>~~ irermll1ln9 11'$D0'1.sll1Ulllas for lhose <;ctl~llles uniis1 !hi$ Qf!erallr\IJ 
•agreement.. 

& Spocl;il Ciaisea 

~ . l!ly wnlte~ agre~meol l»<lw•en l~e DISTRICli E~r.ul1ve !l1reatar er u~•(gne-s, 
aliu 1n1,-0El?ARTMENT. emldll;E!l't1enf '~ponslhllflle• !<tr •peolri'c cases may delllnle 

ft 



from he res-pon bit .ie-s ourOnea 1,-, S otJ .n ~V .A lnsla ces where th s- may o , 
nclude: 

~. The se a'l~o nctud· s ac rv ti " which may , 'VHJ al'ons of rul s ol h 
OEPARTME.NT or D1STR1CT that r no the sub1ect or th s agreemeol; 

b. rtie casr: invo ves er · es ttr-t crosi?; water 1rnanagemerit d s ct 
.oun aries: or 

c. 
nem;ll'@d. 

a, 
tfl tadoq 

b. 

C, 

d 

Oe ·a i n W'> d re ~t 1n the case ,being moH~ etfec trV> ly o~ effii ten 

Jotnt train n efforf't: ti.:I ma m z tthei use of 1ra·11rn r.eso\irce.s and ens re 
· to t~ mng is provtded 

P · · f ooris.1stent mterpretatron d mpr· mentaf on nf ERP rtda.s. 

Propos mo m nls to ERP ntes 

De'ileroprnent of cori stSten~ E , mmpt a~ce :and enforce~o . 

e. Future rev1sto s o the DE.PART ENT rld DISTRICT ,operahng 
~greernerits egard~ ·g the ERP program. 



(. Ot=velopme.n of a !ii ew de E data set and cam? ter data exchange 
methodology 

g. S ueh other ebv es w.h ch th~ C~ tt& - eems neces~a · or de'S 1t'. · tl e 
to acn~eve and ma~n~ahi Uie goals of this op ratirii'7 agreement. 

A 'Tnls {}pera ·ng agr · ment sh 1f e ert ct u~o - liC .curo by bof pa~tes and 
adoption 0 1· rule amandrmmts wn ~ti incor~orate this operating agreement by r· feten(..".;e. 

9 Applieatkms, petitions. M tinforc.eme cases. LJnde ·Part IV of Chapter 373. 
F.5 .• w'hmh a e pencting o the effective date· of tt11s figreeinient shlaU COl'l'l1inue tc1 be 
processed by e agency to which applica ion or petitro11 w mad~ or wt'llch nftiated 
the enforeemen1 case except when tM DIS RiCT and 1n OEPAR 1ENT agr@a aml 
~n tlie cas of an aquse ltur actlvit · the applfc:ani atso agra-es, nat n applicaijon 
petition or eriforce ant c;ase snoold b J Ila tsfe in urder ro µrov~de for . re efficien1l 
pRXessi·ng a d enforcemranl ApP'•caUons and rletitions uce';ye<J after the effact~ve date 
of t ts operating agreement wll b proo ··et1 as desetib o rn Sec on OI of th s 
ope rating ag reemenl. 

~TS 

FRA 1K WILLIAMSON JR 
CHAIRMAN~ G VERN NG BOAFID 
Pos-t Offilce <>·}( 2 680 
W t Palm Beach, Flond~ 3341 ti· 
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S ATE OF l=LORID1A EPAATME T 
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Notes:  Navy Property Boundary Source: General Development Maps 1981, NAVFAC Drawing No. 5083577
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Notes:  Navy Property Boundary Source: General Development Maps 1981, NAVFAC Drawing No. 5083577
            The information depicted is preliminary in nature,dated and requires a substantial effort to bring current (Key West Naval Complex, Master Plan 1981.)
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FOREWORD 

The Department of the Navy developed the Installation Restoration (IR) Program 
to locate, identify, and remediate environmental contamination from tbe past 
disposal of hazardous materials at U.S. Navy installations. The Navy IR Program 
follows the Department of Defense's Environmental Restoration Program as mandated 
by the Superfund Amendments and Reauthorization Act (SARA) of 1986. 

The IR Program consists of three phases. Phase One consists of the Preliminary 
Assessment and Site Inspection to identify the location (site) and presemce of 
pollutants and assess their potential or actual threat to public health and the 
environment. Phases Two and Three are initiated based on the degree of threat 
and the need for remediation of the contamination. Phase Two consists of a 
Remedial Investigation and Feasibility Study (RI/FS) to analyze th1:i site 
contamination and determine the optimum remedial response. Phase Three is the 
implementation of the remedial response. 

Investigative studies at the Naval Air Station (NAS) Key West, Florida indicate 
past potential releases of hazardous materials to the environment. Based cm this 
information, a Hazard Ranking System II (HRS II) score has been calculate;d. The 
HRS II score is a ranking tool that is used by the U.S. Environmental Protection 
Agency (USEPA) to propose a site for inclusion on the National Priorities List 
(NPL). 

Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) has 
assisted NAS Key West in implementing the HRS II program. Questions regarding 
this report should be addressed to the Commanding Officer, Naval Air station Key 
West, or to SOUTHNAVFACENGCOM, Code 1859, at (803) 743-0341 (AUTOVON 568-0341). 
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EXECUTIVE SUMMARY 

This report documents the results of the Hazard Ranking System (HRS) scoring completed by 
ABB Environmental Services, Inc. (ABB-ES) for the Naval Air Station (NAS) Key West, 
Florida. This report fulfills the requirements of Section 120 of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended by 
the Superfund Amendments and Reauthorization Act (SARA) of 1986. NAS Key West is 
undergoing evaluation and scoring by ABB-ES under Contract No. N62467-89-D-0317, Contract 
Task Order No. 063. 

The HRS is the principal mechanism employed by the U.S. Environmental Protection Agency 
(USEPA) to propose sites for the National Priorities List (NPL). The HRS serves as a screening 
tool to evaluate the potential for releases of uncontrolled hazardous substances to cause human 
health or environmental damage. The HRS score is the result of an evaluation of four pathways: 
migration through groundwater, surface water, air, and exposure to soil. Evaluation factors 
incorporate likelihood of release, waste characteristics, and targets. Individual pathways are 
evaluated and combined to develop a site composite score using a root-mean square algorithm. 
Scores calculated by HRS provide a measure of relative rather than absolute risk. USEP A 
recognizes a site as a candidate for the NPL if the HRS score for the facility is above 28.5. 

USEPA's PREscore Software Package, Version 1.0, was used to calculate the HRS score for 
NAS Key West. This software package assists investigators by minimizing mathematical scoring 
errors, integrating the Superfund Chemical Data Matrix for calculating substance characteristics, 
and documenting the scoring for both consistency and completeness. 

This report is a Final Technical Report, and as such, contains facility and surrounding area 
information, the HRS II score, and documentation of the score, along with references. Scoring 
of sites at NAS Key West was initiated on a worst-first basis and continued until a threshold 
score of 50 or greater was obtained or all of the sites had been scored. 

The following twelve sites were evaluated for possible scoring at NAS Key West: 

SWMU 1 - Boca Chica Open Disposal Area (IR Site #4) 
SWMU 2 - Boca Chica DDT Mixing Area (IR Site #5) 
SWMU 3 - Boca Chica Fire Fighting Training Area (IR Site #10) 
SWMU 4 - AIMD Building A-980 
SWMU 5 - AIMD Sand Blasting Area by Building A-990 
SWMU 7 - Former Hazardous Waste Storage Building A824 
Truman Annex Refuse Disposal Area (IR Site # 1) 
Truman Annex DDT Mixing Area (IR Site #3) 
Fleming Key North Landfill (IR Site #7) 
Fleming Key South Landfill (IR Site #8) 

KEYWEST2.RPT 
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Demolition Key Open Disposal Area (AOC Site A) 
Big Coppitt Key Abandoned Civilian Disposal Area (AOC Site B) 

A complete HRS II score was calculated for IR Site #8, the Fleming Key South Landfill. The 
HRS score for IR Site #8 exceeded the threshold score of 50. Pathway scores for IR Site #8 
were developed for the groundwater pathway, the surface water pathway, the air pathway, and 
for soil exposure. Table ES-1 presents a summary of pathway scores. Based on these pathway 
scores, the root-mean square HRS II score for NAS Key West is 50.04. 
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Table ES-1 
HRS II Scores for Naval Air Station 

Key West, FL 

Pathway Fleming Key South Landfill 

Groundwater Migration 

Overland Flow/Flood Migration 

Groundwater to Surface Water 

Soil Exposure 

Air Migration 

Facility Score 

- lV -

50.04 

3.84 

100 

100 

0.00 

0.59 
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1.0 SOURCE NARRATIVE 

This report summarizes the scoring of hazardous waste disposal sites at the Naval Air Station 
(NAS) Key West, Florida (Figure 1-1), according to the U.S. Environmental Protection Agency 
(USEPA) Revised Hazard Ranking System (h1RS II). HRS II was promulgated as Appendix A 
of the National Oil and Hazardous Substances Contingency Plan as a final rule on December 14, 
1990 (55 FR No. 241:51532-51667). ABB Environmental Services, Inc. (ABB-ES), under 
contract to the Department of the Navy, is submitting this report and HRS II score to Southern 
Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) and NAS Key 
West. 

The Navy's Installation Restoration (IR) program was developed to identify, prioritize, and abate 
or control contaminant migration resulting from past operations at naval installations. The IR 
program contains the Navy's response authority under Section 120 of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as ame:nded by 
the Superfund Amendments and Reauthorization Act (SARA) of 1986, and Executive Order 
12580. Section 120 of CERCLA requires that all federal facilities comply substantively and 
procedurally with CERCLA, as amended. 

HRS II serves as a screening tool to evaluate the potential impact to public health and the 
environment by uncontrolled releases of hazardous substances, and considers observed and 
potential releases of hazardous substances which may migrate to the environment by four 
pathways: groundwater, surface water, soil, and air. Assessment and scoring are based on the 
following three major factors: potential to or observed release, waste characteristics (toxicity, 
mobility, persistence, and bioaccumulation), and targets. Targets represent human receptor 
populations and sensitive environments within the migration pathway. The HRS is designed to 
provide a consistent and uniform comparison of significantly diverse sites, and this comparison 
is used by USEPA to assign priority rankings to the federal facilities. 

Federal facilities were not the basis for the design of the HRS, which originally addressed 
"abandoned" sites that contain a "single source" (e.g., landfills). Naval installations typically 
have several "single sources" within the installation boundaries; however, the USEPA calculates 
one HRS score for the facility. For NAS Key West, a single source area was scored, and the 
scores for each pathway were used for the root-mean-square total score for the entire facility. 

The HRS II score for NAS Key West was derived by using the USEPA computer software 
program PREscore. The HRS II score developed for NAS Key West incorporates information 
obtained during site visits (including personnel interviews), as well as from a review of 
documents pertaining to previous waste site investigations. Relevant data on potential sources 
of contamination, environmental and food chain threats, and resources used in the surrounding 
area were reviewed by ABB-ES in preparation of the HRS II score. U.S. Geological Survey 
(USGS) maps used for data input into the HRS II score for NAS Key West are included in 
Appendix B. 
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This report is organized to document the HRS II score for NAS Key West. The remaining 
portion of Section 1. 0 provides a description of the facility and the adjacent area, including 
population characteristics, land and resource use, and identification of state and federal permits. 
Section 2.0 provides a summary of each site. Section 3.0 provides the HRS II score for NAS 
Key West and manual worksheets used to validate the HRS score calculated in PREscore. 
Section 4.0 of the report provides the documentation support for the pathway score, and Section 
5.0 contains cited references and specific data/information required to document the scoring. 
Section 6. 0 contains a printout and documentation of the PREscore program and a PREscore 
diskette with the HRS II score file. 

Appendix A provides documentation of references used to calculate the HRS score. Appendix 
B provides the full scale maps that were used to calculate the score. 

1.1 INSTALLATION DESCRIPTION. NAS Key West is located on islands in Monroe 
County, Florida, approximately 150 miles southwest of Miami and 90 miles north of Havana, 
Cuba. Several naval installations spread throughout numerous areas of the lower Florida Keys 
comprise what is known as the Naval Complex at Key West. Most of the areas are concentrated 
around Key West and Boca Chica Key. The entire Complex encompasses approximately 5,000 
acres. NAS Key West is the host activity of the Naval Complex. The air station itself is located 
on Boca Chica Key and encompasses 3,250 acres [6]. The sites included for scoring are located 
on Fleming Key and Demolition Key (off Key West), Truman Annex on Key West, Boca Chica 
Key, and Big Coppitt Key. The locations of these 12 sites are shown on Figure 1-2. 

In 1823, a U.S. Naval Base was first established on Key West for removing pirates. The base 
was expanded during the Mexican War, the Spanish-American War, and again during World 
War I, with periods of inactivity in between. In 1939, a seaplane base was opened, and in 1942, 
the Boca Chica airfield was built. At this time, an above-ground pipeline was constructed to 
bring water from the mainland to support the increased military operation during World War II. 
This pipeline is still in use as the primary conduit of drinking water on the Keys. During World 
War II, Key West Naval Station was established as the Sixth Naval District Headquarters. Since 
that period, the role of the military at NAS Key West has decreased. The Naval Station was 
disestablished in 1973, and this resulted in the relocation of Navy submarine units, the Undersea 
Divers School, and the Fleet Sonar School. A Marine unit was moved off Key West in 1977. 
During the late 1970's, several other operations were transferred or downgraded [6, 16]. 

Currently, NAS Key West maintains aviation operations, a research laboratory, communications 
intelligence, counter-narcotics air surveillance operations, a weather service, and several other 
activities [16]. In addition to the naval activities and units, Department of Defense (DoD) and 
federal agencies are located at NAS Key West. Defense activities include U.S. Air Force 
squadrons, U.S. Army Special Forces Division, U.S. Coast Guard, and a Defense Property 
Disposal Office [6]. 
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1.2 SURROUNDING AREA - LAND USE AND POPULATION CHARACTERISTICS. 
The following subsections describe the land use and population characteristics for NAS Key 
West. 

1.2.1 Land Use NAS Key West property is scattered in numerous areas on the lower Florida 
Keys, comprising a total area of approximately 5,000 acres. The areas considered for HRS 
scoring are located on or near Key West and Boca Chica Key. Naval activities on Boca Chica 
cover 3,250 acres and Truman Annex on Key West is approximately 121 acres in size. Fleming 
Key and Demolition Key, located off Key West to the north, are 257 acres and 24 acres, 
respectively [6]. 

The primary land use on Key West is residential, representing approximately 63 percent of the 
developed acreage. Military facilities and other federal lands comprise approximately 20 percent 
of the total area of Key West, while commercial and industrial facilities account for 10 percent 
of the land. The remaining area of Key West consists of recreational facilities, public buildings, 
and the Key West International Airport. Tourism is the primary industry on Key West [6], with 
visitors being attracted to the warm climate, historic sites, and aquatic recreation activitiies. The 
western end of the island, known as Old Town, is a National Register Historical District [14]. 
Fishing is the second most important industry in the Key West area [6], and shrimping accounts 
for one quarter of the total yearly catch. In 1990, the total quantity of fish and shrimp caught 
in waters off the lower Keys was 17 .5 million pounds; the net worth of these catches totaled $45 
million [20]. 

Naval activities cover most of Boca Chica Key. The area north of U.S. Route 1 is comprised 
of vacant and conservation lands. Residential development is growing to the east of the base 
property line ori Geiger and Boca Chica: Keys. To the east along Route 1, residential 
development continues to grow on Big Coppitt Key [16]. 

Two National Wildlife Refuges are located within one-half of a mile of Navy property.. Great 
White Heron National Wildlife Refuge lies to the north of Key West and Boca Chica Key and 
reaches as far east as Marathon. Key West National Wildlife Refuge is located to the west of 
Key West, and its boundaries extend to Marquesas Keys. Both refuges are comprised mainly 
of sea water with several small scattered islands. Figure 1-3 shows the locations of these 
National Wildlife Refuges. Not shown in the figure is an area that is currently under 
consideration to be designated as the Florida Keys National Marine Sanctuary. The area 
encompasses all surrounding waters of the Florida Keys from Biscayne National Park to Dry 
Tortugas [15]. 

1.2.2 Public Water Supply and Groundwater Use Potable water is supplied to all of the 
Florida Keys by the Florida Keys Aqueduct Authority (FKAA). The water is drawn from deep 

'""'· wells at Florida City in southeastern Dade County and pumped 130 miles along a water main 

0757005 
KEYWEST2.RPT 0 PRJNTED ON RECYCLED PAPER 

1-5 



FIGURE 1-3 
WILDLIFE 
THE LOWERRE~~~~ AREAS IN 



that parallels U.S. 1 and terminates in Key West. Water is distributed from· the water main 
along its route [16]. In 1988, the FKAA supplied the city of Key West with an average flow 
of 3.79 million gallons per day (MGD). The Navy received an additionat 1.03 MGD [14]. 

Alternative sources of potable and non-potable water are used in the Keys, including private 
cisterns, private wells, home desalinization systems, and bottled water. The Monroe County 
Health Department recognizes the public water supply as the only potable water source available 
on Key West [2]. In addition to managing the centralized public water supply system, the 
FKAA has the authority to regulate all potable water supplies in the Keys, including the use of 
alternative sources of water such as those mentioned above [16]. ·. Those houses using a dual 
system of private and public water are require4 to use a reduced pressure valve to prevent water 
from backflowing into the public water supply [2J. · 

Private wells in the freshwater lens in the Surficial Aquifer are used for potable and non-potable 
water. The number of people who use water from wells in Key West for drinking purposes is 
unknown [22]. The best estimate of the number of people using local groundwater for drinking 
water is less than 500 people [2]. The freshwater lens averages five feet in thickness below the 
center of the western half of Key West. The lens contains between 20 and 30 million gallons 
of freshwater, depending on the season. Underlying the freshwater lens is a 40-foot transition 
zone of brackish water [22]. 

Hydrologic investigations show that the Surficial Aquifer is composed of highly permeable, 
porous, solution-riddled, oolitic Miami limestone that allows recharge from rainfall to quickly 
seep into the ocean and saltwater to easily intrude the aquifer. The formation thickens in a 
northward direction and its greatest known thickness is 35 feet in the northern part of Stock 
Island [6]. The water table is located at depths ranging from 0.8 to 2.4 feet above mean sea 
level (msl) at the center of the island and from 0.4 to 2.2 feet msl near the coast. The water 
table fluctuates constantly as a. result of tidal effects [22]. Head differentials associated with 
tidal variations near the shore can further accelerate groundwater movement in the area [6]. A 

. reconnaissance water-quality sampling study completed in 1990 by the USGS, in cooperation 
with the South Florida Water Management District, indicated that the freshwater lens contains 
water which does not meet Florida drinking water standards [22]. 

Below the Surficial Aquifer lies the Key Largo limestone (Figure 1-4). This is a limestone 
remnant reef structure that is extremely permeable with many solution holes and caverns. The 
Tamiami Formation lies below the Key Largo limestone layer and represents a major water
producing zone in south Florida. Below the Florida Keys, however, the Tamiami Formation 
is between 300 and 900 feet below land surface and contains mineralized water that is not of 
adequate quality for drinking water. The Hawthorn and Tampa Formations underlie the 
Tamiami Formation and act as an aquiclude confining the underlying limestones. Intermittent 
lenses . within this layer are of poor drinking quality in the Keys. Suwanee limestone, a 
fossiliferous limestone, represents the top of the water-producing zone in the Keys. The water 
is of high enough quality to be used for drinking water, after some treatment. Avon Park 
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limestone lies 1,300 feet below land surface, and although it has a higher transmissivity than 
Suwanee limestone and supplies large quantities of drinking water in central Florida, the quality 
of water obtained from this formation is poor in the Keys. 

In the event that the water line from the mainland becomes damaged, the FKAA has a backup 
system which could be operational within 36 hours. The Stock Island Reverse Osmosis Water 
Treatment Plant has two wells approximately 165 feet deep, and water can be purified using 
reverse osmosis treatment. The FKAA is looking to sell this facility because of high 
maintenance costs and questionable reliability. Presently, the FKAA is investigating the 
feasibility of aquifer storage recovery (ASR) in the Keys. If ASR proves successful, large 
volumes of treated water will be stored underground, and the water will be available for 
withdrawal during emergencies or during high demand periods. Thus far, the FKAA has 
undergone test runs of ASR at Stock Island. Water has been stored at a depth of 385 feet, and 
the recovery rate has been 87% [2, 14]. 

1.2.3 Surface Water and Draina&e The topography of the Florida Keys is generally flat. 
Ground elevations in the Key West area average between four and five feet above msl [16], with 
the highest point on Key West being approximately 18 feet above msl [2]. Key West has a mild, 
tropical-maritime climate with an annual rainfall of 40 inches [6]. In general, surface water 
runoff from the developed areas is characterized by inlets, culverts, and ditches to nearby 
lagoons, borrow pits, and tidal waters. Because of the flat topography and the porous oolitic 
soils of the Keys, open and undeveloped areas tend to produce little surface runoff. Drainage 
from these areas is characterized by percolation and some ponding, with any surface runoff 
flowing by overland flow to nearby surface waters. Low-lying wetland areas are subject to 
frequent tidal inundation and flooding [6]. Most areas, with the exception of central Key West, 
are located within the_ 100-year flood plain [8]. 

1.2.4 Soils Undisturbed soils in the Keys are shallow marl over limerock with the substrata 
rock appearing at the surface in numerous outcroppings. Many areas of Key West, such as 
Fleming Key, have been filled and graded [6]. The soils on Key West are classified as urban 
by the Soil Conservation Service, and have variable properties. Residential areas are ptimarily 
paved. Other major soil groups on Key West and Boca Chica Key are Udorthents, which consist 
of gravelly sand and marl, and Cudjoe, which is composed of marl and weathered bedrock [18). 

1.2.5 Population Distribution The City of Key West is a densely populated area of 
approximately 31,539 civilians; many are part-year residents [14]. According to current base 
loading data, NAS Key West employs approximately 4,471 personnel. Most of the workforce 
is based at three locations: Boca Chica, Truman Annex, and Trumbo Point Annex. Activities 
at Boca Chica employ 210 officers, 1,194 enlisted personnel, 636 civilians, 240 contractors, and 
180 non-appropriated fund employees. No family housing units exist at Boca Chica. Currently 
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on Trumbo Point, there are 83 officers, 667 enlisted personnel, 29 civilians, and 7 contractors 
employed. Respective figures for Truman Annex are 102, 523, 68, 69, and 3 non-appropriated 
fund employees. On Truman Annex, 98 units house approximately 343 people, and on Trumbo 
Point Annex, there are 193 housing units with approximately 676 residents [7, 8]. An additional 
276 officers and enlisted personnel on Truman Annex and 470 on Trumbo Point reside in 
barracks or bachelor quarters [5]. According to the Master Plan Update for the Naval Complex, 
the number of military dependents associated with NAS Key West is 1, 709 [16]. 

1.2.6 State and Federal Permits NAS Key West has a NPDES (National Pollutant Discharge 
Elimination System) permit for two sewage treatment plants and for a storm water out~all at the 
tank farm at Trumbo Point. The facility also holds a RCRA (Resource Conservation and 
Recovery Act) Part B permit for hazardous waste storage [l]. 
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2.0 FACILITY NARRATIVE 

Section 2.0 provides a description of the 12 sites evaluated at NAS Key West, Florida and 
describes potential or documented contamination at each site. For each site, a narrative is 
provided that describes the site location and description of past waste handling and disposal 
activities. Analytical results from past investigative studies and the estimated quantity of wastes 
present at each site are provided if available. 

2.1 SWMU 1- BOCA CHICA OPEN DISPOSAL AREA (IR SITE #4). 

Site Location. The Boca Chica Open Disposal Area is located in an uninhabited area. in the 
southeastern part of Boca Chica Key, between the runway area and Geiger Creek. The location 
of the site is shown on Figure 1-2, and the area in detail is included on Figure 2-1. An asphalt 
road runs south to the disposal area, and the closest building to the site is Building 1004. 

Site Description. The Boca Chica Open Disposal Area covers approximately 10 acres of land. 
According to the Initial Assessment Study (IAS), Solid Waste Management Unit (S\VMU) 1 
contains numerous weed-covered mounds that are 5 feet high and 10 feet in diameter. A trench 
is located just east of the mounds which may have provided cover material for the mounds [6]. 
The portion of the site where burning took place is currently devoid of vegetation and is 
characterized as a 11 scarified wetland. 11 In the northwest comer of the site, there is a foundation 
where three above-ground tanks were reported to have been located prior to their removal in 
early 1992. The ground surface and foundation remain covered with a black tar-like substance 
[1, 6]. 

The site is partially covered with mangrove trees and areas of open water. Debris can still be 
seen lying among the mangroves and in the open areas. The site is subject to frequent fiooding, 
and there were pools of standing water during a reconnaissance of the site [l]. The area has 
been classified as a wetland and is protected by state and federal dredge and fill regulations. 
The presence of mangrove trees is also indicative of a salt water environment, suggesting the 
occurrence of saline water intrusion from the ocean [11]. Stone roads are located on the 
perimeter of the site, and mangroves line the roads [l]. 

Site History. From 1942 until the mid-1960's, the southeastern portion of Boca Chica Key was 
used as an open disposal and bum area. The site received general refuse and waste associated 
with the operation and maintenance of aircraft operated by the squadrons and the Aircraft 
Intermediate Maintenance Department (AIMD). It is estimated that these wastes included 60,000 
tons of general refuse; 50,000 gallons of waste oils and fuels; 40,000 gallons of solvents, 
including methyl ethyl ketone, toluene, and xylene; 1,000 gallons of waste paints; and 3,000 
gallons of waste paint thinners. Approximately 2,600 tons of waste from the Naval Air Station 
were disposed of on the ground and burned at this site on an annual basis. Whenever possible, 
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this burning area was cleared of any remaining debris left over from the burning process and 
deposited in an area of unknown dimensions to the north of the burning area [ 11]. The burning 
was not a controlled operation and the wastes may not have been completely destroyed. Also, 
because the area is relatively secluded, some unauthorized open dumping continues to take place 
at SWMU 1. During a sight reconnaissance, refuse was observed to be strewn along the 
vegetated ar~ at a cul-de-sac south of the site, and many large light fixtures had recently been · 
disposed of at one of the stone fill areas in the eastern portion of the site [l]. 

As part of the Verification Study completed by Geraghty & Miller in 1987, four shallow 
monitoring wells were installed at locations around the site. Results of groundwater samples 
collected from these wells indicate the presence of several volatile organic compounds (VOCs) 
and total xylenes. Concentrations of naphthalene, mercury, copper, and arsenic were above the 
detection limit [9]. During the Remedial Investigation (RI) completed by IT Corporation in 
1991, five exploratory wells were completed as temporary monitoring wells. Analysis of 
samples detected arsenic, chromium, lead, and copper above their Concentration Standards of 
Comparison (CSCs). CSCs are based on Florida Administrative Codes 17-550.310-320 
Groundwater Guidance Concentrations and Corrective Action Limits as per the proposed RCRA 
corrective action limits for SWMU s at hazardous waste management facilities, Subpart S [l O]. 

Two soil samples were collected adjacent to the abandoned tanks during the Verification Study. 
Organics were not detected [9]. Five surface soil samples were collected from the upper 0.5 
feet within the burn area during the RI. Analysis found polychlorinated biphenyls (PCBs) 
(Aroclor-1260) and heptachlor epoxide above their established CSCs [10]. 

Two surface water and two sediment samples were collected and analyzed for the IU. The 
samples were collected in an area inundated with surface water near the waste mounds at the 
edge of the debris area. The sediment samples contained contaminants above CSCs. These 
contaminants included chromium, aldrin, and heptachlor epoxide [10]. 

2.2 SWMU 2 - BOCA CHICA DDT MIXING AREA CIR SITE #5). 

Site Location. SWMU 2 is located at the former site of Building 915 on Boca Chica. A 
drainage ditch connected to a borrow pit lies six feet to the south, and to the north lies the west 
end of Runway 7-13 [6]. The location of the site is shown on Figure 2-2. 

Site Description. SWMU 2 is approximately 0.25 acres in size [6]. Currently, the site is 
vegetated with grass cover, with some bare areas [l]. No indication of past operations are 
visible at the site, aside from the presence of monitoring wells and metal posts marking the 
former location of Building 915. The former dichlorodiphenyltrichloroethane (DDT) mixing 
area is located in a low-lying area with groundwater approximately one to two feet below the 
ground surface. Groundwater flow and surface runoff both flow south to the drainage ditch, 
making both types of water movemen! pathways for potential contaminant migration [6]. 
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Mangroves grow along the banks of the drainage ditch. The Florida burrowing owl, which is 
a state species of special concern (SSC), has been spotted at this site, and the area has the 
potential to be habitat to several federal endangered species, including the bald eagle, Bachman's 
warbler, peregrine falcon, and wood stork. Least tern nesting is known to be present within 
one-half mile from the site. This species is a state threatened species [ 1, 16]. 

Site History. SWMU 2 was used to mix DDT insecticide from the 1940's to the early 1970's. 
Disposal at this site was due to accidental spillage of the mixed solution and concentrates. 
Located just outside of Building 915, to the west, were two above-ground tanks on concrete 
foundations. One was a 500-gallon mixing tank and the other a 1,000-gallon storage tank. 
Building 915 was demolished during 1982. At this time, the tanks were removed, and it is 
reported that spillage of DDT occurred [6]. 

Soil sampling at this site during the Verification Study indicated that pesticides were detected 
in soil samples from zero to three feet in depth. The highest concentrations ranged from 81 to 
936 ppm of DDT and its derivatives, dichlorodiphenyldichloroethylene (DDE) and 
dichlorodiphenyldichloroethane (DDD). Other pesticides were detected, including alpha-, beta-, 
gamma-, and delta-benzene hexachloride (BHC) [9]. In addition, soil samples taken at the site 
during the RI were found to contain concentrations of DDT, DDD, DDE, and silver [10]. 

Groundwater samples were collected from three monitoring wells during the IU [10]. 
Laboratory analysis identified the presence of several contaminants, including benzene, 
chlorobenzene, 1,2-dichloroethane, ethylbenzene, 2-methylnaphthalene, naphthalene, and the 
pesticides DDE, DDD, DDT, and alpha-, beta-, and delta-BHC. 

Surface water and sediment samples were collected at an upstream and downstream location in 
the drainage ditch adjacent to the site during the RI. Three pesticides, beta-BHC (downstream), 
DDD (upstream), and heptachlor (downstream) were detected in the surface water exceeding the 
CSCs for the substances. The pesticides DDT, DDD, and DDE were detected above CSCs in 
the sediment samples [ 1 O]. 

2.3 SWMU 3 - BOCA CHICA FIRE-FIGHTING TRAINING AREA (IR SITE 1,nO). 

Site Location. The fire-fighting training area is located on the eastern side of Boca Chica Key, 
immediately west of the southern blimp pad near an old runway. Figure 2-3 shows the location 
of the site. 

Site Description. The fire-fighting trammg area consists of two unlined circular pits 
approximately 20 feet in diameter and 2 to 3 feet in depth. The pits are surrounded by a gravel 
apron [11]. Located near these pits are junk vehicles and aircraft that are used for fire·-fighting 
training [l, 9]. The southern pit contained wooden debris at the time of a site reconnaissance 
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and the northern pit was bare with very little vegetation. An apparently recently disposed 55-
gallon drum labelled "Empty" was lying on the site [I]. 

A mangrove fringe grows on the banks of a nearby lagoon and is loeated approximate! y 75 feet 
from the site. Sightings have been made of a least tern nesting area within 200 yards of the site, 
as well as the Florida burrowing owl, roseate spoonbill (a SSC), ospreys (a SSC), and bald eagle 
all within one-half mile from the site [l]. 

Site History. During training sessions, flammable liquids such as JP-5, waste oils, or hydraulic 
fluids were poured onto mock vehicles or planes within the pit and ignited. The years of 
operation of the site are not known. According to base personnel, the site is no longer used as 
a fire training area, but the Work Plans written by IT Corporation [11] describe the site as being 
in current operation. Although the junk vehicles are no longer in the pits, some debris located 
within the pits appear to be recently deposited [l]. 

Two shallow monitoring wells were installed during the Verification Study [9]. These wells 
were sampled along with soil samples collected from 10 borings. No VOCs or PCBs were 
detected in the samples. Groundwater samples collected during the RI had detected VOCs 
(benzene and ethylbenzene). Naphthalene was also detected [10]. 

An air monitoring survey was completed during the RI at this site. Minimal fugitive emissions 
of organic compounds were detected [ 10]. 

2.4 SWMU 4 - AIMD BUILDING A-980. 

Site Location. SWMU 4 is located at the AIMD along Midway Avenue on Boca Chk~a Key. 
Figure 2-4 depicts the location of the site. 

Site Description. SWMU 4 consists of two sites located on the north and south sides of Building 
A-980. The two sites are currently dug holes in the ground where 55-gallon drums were 
located. Each hole is approximately three feet wide and four feet deep. Both holes are located 
along the wall of Building A-980, one on the north side and the other on the south side, and are 
covered by wooden boards. Surface water from the southern site drains south to a drainage 
ditch, and from the northern site travels west to a ditch [l]. Mangroves are located north of the 
building, and there is least tern nesting on the building across the street. 

Site History. Building A-980 was constructed in the late 1960's over a six foot foundation of 
crushed and compacted limerock. In August 1981, a 55-gallon plastic tank was installed in
ground on the north side of the building and was used to collect approximately 3 gallons :a month 
of hazardous waste from the spillage of a mixture of 70% freon 113 (trichlorotrifluoromethane) 
and 30% electrical insulating oil (coolanol-35R). The tank was operated by the Defensive and, 
Passive Electronic Counter Measure and was abandoned in May 1987. Another similar facility 
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was operated at the AIMD Tire Shop on the south side of the building. This tank received a 
mixture of96% water, 2% PD680 (a solvent), 2% Turco (a phenolic-based aircraft cleaner), and 
a residue of PCA 44 Type C (an emulsifier cleaner). The contents of the tanks at 1the two 
locations were routinely pumped out every 60 to 90 days and disposed of by NAS Key West 
personnel [ 11]. 

Both drums were gravity fed by a polyvinyl chloride piping system which conveyed the various 
mixtures from the interior of the building outside to the drums. On May 11, 1987, a Notice of 
Violation was issued to NAS Key West because the soil around one in-ground collection drum 
appeared to be contaminated with solvents and freon during an inspection of the building. Upon 
receipt of the notice, the two lines to the drums were plugged and operations ceased. In 
December of 1989, the two tanks were removed and disposed [11]. 

During the removal of both drums in December of 1989, soil from around and under each drum 
was excavated and put in containers. Three soil samples were collected from each excavation 
and analyzed. Cadmium, chromium, lead, and mercury were detected above background levels 
in the soil samples. No groundwater or surface water samples have been collected at SWMU 
4 [11]. 

2.5 SWMU 5 - AIMD SAND BLASTING AREA BY BUILDING A-990. 

Site Location. The sand blasting area is located between Buildings A-990 and A-989 in the 
central west runway area on Boca Chica Key. The area is shown on Figure 2-5. 

Site Description. The sand blasting area is a 65 by 90 foot area [11] between two buildings and 
is covered with several inches of sand blasting agent in the form of a black dust [l]. A concrete 
drainage ditch that collects surface water runoff is located behind the AIMD buildings at 1the base 
of an earthen berm. This drainage ditch directs rain water to a culvert to the west which 
empties into a tidal area containing mangrove trees [11]. Part of the surface ditch is dammed 
by pilings of the sand blasting agent. Water directly upstream of the dam, towards Building 
989, was observed to contain tadpoles. Animal tracks through the blasting agent were seen 
leading to this area [ 1]. 

Site History. Since the 1970's, the area consisting of SWMU 5 has been used to sand blast 
"yellow gear," which is the ground handling/ground support equipment for aircraft, and to 
sandblast aircraft parts and other metal objects as needed by the facility. The sand blasting 
material is a substance called "Black Beauty" (a coal slag compound obtained from an electrical 
power company) [l l]. 

In June of 1984, the Navy collected soil and groundwater samples from several locations. The 
results of the laboratory analysis indicated the presence of phenol in the soil. In 1988, the Navy 
requested that Geraghty & Miller, Inc., analyze two samples of "Black Beauty" which had been 
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collected by the Florida Department of Environmental Regulation during a RCRA Facility 
Assessment in April 1988. One sample was unused "Black Beauty" and the other was the same 
substance after it had been used as a blasting material for equipment. The results of the test 
showed that samples did not contain metals above the limits for EP Toxicity (40 FR 261) [11]. 

2.6 SWMU 7 - FORMER HAZARDOUS WASTE STORAGE BUILDING A-824~ 

Site Location. Building A-824 is located to the north of US Route 1 on Boca Chica Key as 
shown in Figure 1-2. The building is shown in detail in Figure 2-6. A rifle range is located 
across the unpaved road to the east of the building. 

Site Description. Building A-824 is currently surrounded by a 100 by 200-foot fenced area. 
Outside of the fenced area are eight empty 55-gallon drums, some with no labels on them and 
others labelled "petroleum." The area outside the building within the fence is covered with 
mowed grass, with a small bare area to the north of the building. Lower Keys marsh rabbits 
have been sighted at or near this site [l]. 

Site History. Navy records and interviews indicate that Building A-824 was used to store 
supplies and small electrical transformers, and was also a temporary staging area for 55-gallon 
drums. No reported releases of contaminants have been recorded at this site [11]. Currently, 
electrical transformers containing PCBs and distilling solvents are stored in the building [l]. 

Clean-up activities at Building A-824 and the surrounding area were completed in March of 1991 
by Blasland, Bouck, and Lee [11]. To determine disposal requirements, soil and "sm1dbag" 
(from the 55-gallon drums) samples were analyzed. A final floor rinse sample was collected and 
analyzed to confirm closure requirements. Soil samples were found to contain 1, 1-
dichloroethene and pentachlorophenol. The Blasland, Bouck, and Lee report theorizes that the 
1, 1-dichloroethene present was a result of pipe doping compounds commonly used in the 1970's, 
and pentachlorophenol may have originated from treated wood materials [11]. 

2.7 IR SITE #1 - TRUMAN ANNEX REFUSE DISPOSAL AREA. 

Site Location. IR Site #1 is located at Truman Annex on Key West, in the southern portion of 
the facility. The Atlantic Ocean borders the site to the south and southeast. Figure 2-7 shows 
the general area of the site. 

Site Description. The Truman Annex Refuse Disposal Area covers approximately seven acres 
of land [6]. An antenna field currently is located on the site. The site is a grassy area with no 
indication of past disposal practices, and is accessible only with special permission from the base 
[l]. Groundwater in the area is approximately six to eight feet below the ground surface and 
flows in a southerly direction towards the Atlantic Ocean [11]. Manatee have been sighted off 
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the shore at Truman Annex and loggerhead turtles have confirmed nesting locations on the 
shoreline at the site. The Florida and East Indian manatee and loggerhead turtle are federal 
endangered species. In addition, least terns, roseate terns (a federal threatened species), and 
ospreys nest at Truman Annex and feed on fish in the ocean [l]. 

Site History. From 1952 until the mid-1960's, this site was used as a general refuse disposal 
and open burning area. Combustible wastes, such as telephone poles, tree clippings, and paper 
were taken to this site and burned. Waste liquids, including waste oil and hydraulic fluids, were 
used to ignite the wastes. Waste paint, paint thinner, solvents from the Naval Station shops, and 
general refuse may also have been disposed at the site [6]. 

Four shallow monitoring wells were installed and sampled during the Verification Study in 1987 
[9]. Analytical results indicated that copper, mercury, and arsenic were present in the 
groundwater samples above the detection limits. Organic compounds, including phenanthrene, 
anthracene, fluoranthene, acenaphthene, fluorene, benzene, toluene, ethylbenzene, total xylenes, 
trichloroethylene, and trans-1,2-dichloroethylene were also detected. Three additional wells 
were installed during the RI in 1991, and the seven wells were sampled. One monitoring well 
contained concentrations of the pesticides alpha-chlordane and gamma-chlordane. The RI report 
concluded, however, that the area did not appear to be impacted by volatile and semi-volatile 
organic compounds [10]. 

Soil samples were collected from three borings at the site during the RI [IO]. Barium 
concentrations were found to be below the CSC while lead was found to exceed the established 
CSC. Surface water samples were not collected at this site. Three sediment samples were 
collected and analyzed from the rip rap along the shore line. Metals, pesticides, and PCBs were 
detected in these sediment samples. Metal concentrations did not exceed the CSCs. The 
pesticide DDE was detected in all three samples, and DDT was detected in two of the samples; 
the concentrations were below the CSCs. PCBs (Aroclor-1260) were detected at a concentration 
of 2,300 micrograms per kilogram (µg/kg) in a sediment sample [10]. 

2.8 IR SITE #3 - TRUMAN ANNEX DDT MIXING AREA. 

Site Location. IR Site #3 is located on a vacant lot at the location of demolished Building 265. 
It is located in the southeastern portion of Truman Annex on Key West. Figure 2-8 shows the 
location of the former DDT mixing area. 

Site Description. TheDDT mixing area is currently a fenced, vacant lot covered with sparse 
grass and weeds. A sign on the fence reads "Warning No Trespassing. Site Study Area - A void 
Contact With Soil and Water." There are no remnants of the building that once stood on this 
site [l]. The area is approximately 0.25 of an acre in size [6]. A gymnasium, Sunday School, 
three on-base housing units, and five off-base housing units are all located within approximately 
200 feet of the site [l]. The groundwater in the area is approximately two to three feet below 
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the ground surface and flows in a southerly direction to the Atlantic Ocean approximately 1, 100 
feet away [6]. 

Site History. Building 265 was used as a DDT mixing area from the 1940's to the early 1970's. 
The powdered DDT concentrate was mixed with water in 55-gallon drums. The drums were 
then stored both inside and outside of Building 265. The DDT mixture was loaded into a small 
tank truck. During this filling operation, spillage is reported to have occurred [6]. 

For the Verification Study, the site was divided into six plots and three sampling points were 
selected in each plot. Soil samples were collected at depths of 0-1, 1-2, and 2-3 feet below land 

·surface at each of the sampling points. The laboratory analyses indicate that pesticides are 
present in varying degrees of concentration in soil samples, generally decreasing with depth. 
The pesticides DDT, and its daughter products DDE and DDD, alpha-, beta-, gamma-, and 
delta-BHC, chlordane, and dieldrin were detected. The highest concentration of pesticides was 
54.2 ppm of DDT in a 0-1 foot sample [9]. Soil samples were again taken from these six plots 
during the RI [10]. Analyses of composite samples indicated the presence of DDT, DDD, and 
DDE in all samples taken at the site. Beta-BHC and dieldrin were also detected in some of the 
samples. 

Three soil borings were completed as temporary monitoring wells at IR Site #3 for the RI [10]. 
Groundwater samples were analyzed, and the laboratory results indicate the presence of cadmium 
above the CSC, in addition to the pesticides alpha-, beta-, and gamma-BHC, dieldrin, DDD, 
DDE, DDT, and heptachlor epoxide. No surface water or sediment samples have been taken 
at the site [10]. 

2.9 JR SITE #7 - FLEMING KEY NORTH LANDFILL. 

Site Location. IR Site #7 is located on the northern end of Fleming Key. Fleming Key is a 
man-made island which is connected by road to Trumbo Point Annex located on the northern 
end of Key West. A site location map is shown on Figure 2-9. 

Site Description. The Fleming Key North Landfill is approximately 30 acres and is currently 
covered with mowed grass. There is no evidence of past disposal activities. In 1977, the U.S. 
Department of Agriculture (USDA) constructed an Animal Import Center over a portion of the 
landfill [6]. A surface water drainage ditch is located on the western side of the site, running 
parallel to the coastline. Towards the coastline, the land is covered with dense tree and shrub 
growth, and is lined with mangroves. Bay Cedar, a Florida endangered plant [14], grows along 
the shore at this site [l]. 

The groundwater in the area is approximately two to three feet below the ground surface, 
allowing direct contact with buried waste. Groundwater flows from the center of Fleming Key 
to the eastern and western coastlines. Because of tidal flushing action and the high permeability 
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FIGURE 2-9 
LOCATION OF IR SITE #7 -
FLEMING KEY NORTH LANDFILL 

SOWICE: ENVIRODYNE ENGINEERS, INC., 1985. 
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of the limestone fill, groundwater movement passes through the landfill [6]. Manatee have been 
seen in waters near this site, and ospreys nest on site and feed on fish in the harbor [l]. 

Site History. The landfill was used as a disposal site for Naval Station wastes between 1952 and 
1962. It is estimated that during that period, approximately 4,000 to 5,000 tons of waste were 
disposed of at the landfill annually. The open trench method was used for the landfill operation. 
The trenches were approximately 25 feet wide, 10 feet deep, and 500 to 1,000 feet in length. 
Wastes were placed directly into the trench in direct contact with the shallow water table. 
Typically, there was about three feet of water in the bottom of each trench. General refuse is 
believed to have been disposed of at this site. During the RI, 21 test pits were excavated, and 
it was determined that wastes encountered consisted of 60% household debris, 30% construction 
debris, 5% electrical debris, and 5% scrap metal [10]. No burning was done at the site. DDT, 
malathion, and diesel oil were sprayed on the landfill to control pests [6]. 

During construction of the USDA Animal Import Center, wastes were excavated and transferred 
to the immediate west, creating a mounded area. Construction of the Animal Import Center 
included the installation of an impermeable clay and synthetic liner under the building. Gas 
vents were also installed to prevent the buildup of methane gas in the building [6]. 

Four shallow monitoring wells were installed and sampled during the Verification Study [9]. 
Results indicate the presence of diethylphthalate, copper, mercury, and arsenic above detection 
limits. Six additional monitoring wells were installed by IT Corporation for the RI. Several 
metals were detected at levels above their CSCs, including antimony, cadmium, chromium, lead, 
manganese, mercury, and nickel. Wells located downgradient along the shoreline within the 
landfill area had the highest concentrations. voes were detected at levels below their 
established CSC, and no pesticides or PCBs were detected in the samples [10]. 

Three sediment samples were collected from along the western shoreline at this site during the 
RI [10]. One surface water and one sediment sample were collected from the tidal creek located 
on the western side of the site. The surface water sample from the creek contained lead 
concentrations above the CSC. A sediment sample from the shore showed detectable 
concentrations of chrysene, fluoranthene, phenanthrene, and pyrene. Sediment samples also 
indicated the presence of several metals for which there is no established sediment CSC. 

Five soil samples were collected at the bottom of each borehole during the RI. None of the 
samples contained concentrations of contaminants above their established CSCs. An air 
monitoring survey detected no fugitive emissions of organic compounds at this site [10]. 

2.10 IR SITE #8 - FLEMING KEY SOUTH LANDFILL. 

Site Location. IR Site #8 is located on the southern end of Fleming Key. Fleming Key is a 
man-made island which is connected by road to Trumbo Point on the northern end of Key West. 
A site location map is shown on Figure 2-10. 
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FIGURE 2-10 
LOCATION OF IR SITE #8 -
FLEMING KEY SOUTH LANDFILL 

SOURCE: ADAPTED FROM ENVIRODYNE 
ENGINEERS, INC., 1985. 
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Site Description. The landfill covers an area of approximately 45 acres [9], and is bordered on 
the south, west, and north by Man of War Harbor. The majority of the landfill area is fenced 
in and is inaccessible. According to a previous study, it was observed that the eastern area 
contained trenches that were mounded fom to five feet higher than the surrounding ground level. 
The oldest portion of the trenches has construction debris, metal pipes, scrap metal, and 
furniture on the ground surface. This material was placed on site after landfill operations ceased 
in 1980 [6]. Piping and metal debris located near the fence were observed during the site 
reconnaissance [l]. There is also an open-ponded area filled with rust-colored stagnant water. 
The pond is approximately 25 feet in diameter and is surrounded by rusted scrap metal. There 
is no surface connection between the pond and Gulf of Mexico waters [6]. A "tar ditch" 
containing asphalt has also been observed in the woods in the northern portion of the site [10]. 

In the late 1980's, the City of Key West Sewerage Treatment Piant was buiit on the southern 
portion (approximately one-quarter of the acreage) of the site. The land around the treatment 
plant buildings is covered with mowed grass. The remaining portion of the landfill is fenced 
and appears to be covered with stands of Australian pine trees, one group being older and taller 
than the other [ 1]. 

Groundwater at the site is approximately two to three feet below undisturbed ground and flows 
toward Man of War Harbor. Since the buried wastes were disposed of in wet trenches, the 
waste is in direct contact with the groundwater. The high permeability of the limestone dredge 
spoil used to construct Fleming Key and the close proximity to tidal surface waters indicates 
groundwater flow from the site intercepts the landfill contents [6]. Manatee and ospreys have 
been sighted at the landfill [l]. 

Site History. The Fleming Key South Landfill was operated from 1962 to 1980. From 1962 
until 1966, it is estimated that approximately 4,000 to 5,000 tons of waste from the Naval 
Station were disposed of at the landfill annually. Beginning in 1966, the public works activities 
of NAS Key West were combined with that of the Naval Station. At this time, the wastes from 
the Air Station at Boca Chica were also being disposed at this site. This change increased the 
annual amount of disposed waste at the site to approximately 8,000 tons. An estimate of 
120,000 tons of general refuse, sewage sludge, 30,000 gallons of waste oil, hydraulic fluid, 
1,000 gallons of paints, 2,000 gallons of paint thinner, and 30,000 gallons of solvents were 
disposed at the landfill [6]. 

Open trench disposal was performed at this site. The trenches were approximately 20 to 30 feet 
wide, 10 feet deep, and 500 to 1,000 feet long. The trenches were partially filled with water 
when the wastes were disposed. Wet wastes were placed directly into one end of the trench and 
dry wastes were taken to the western portion of the site and burned. The ash a..'ld unburned 
portion of the wastes were then placed into the trench. Typically, three-quarters of a trench 
contained burned waste and one-quarter wet waste. DDT, malathion, and diesel oil were 
sprayed at the landfill to control pests [6]. 
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Five shallow monitoring wells were installed at IR Site #8 to collect groundwater samples for 
the Verification Study [9]. Laboratory analysis of groundwater samples taken at ea.ch well 
indicated the presence of arsenic, copper, and mercury. Chlorobenzene was also detected in one 
well at a concentration of 71 ppb. Monitoring wells were constructed from six borings during 
the RI. Arsenic, chromium, lead, and mercury were all detected above their CSCs. In addition, 
chlorobenzene was identified at a concentration above its CSC [10]. 

Three sediment samples were collected from the shoreline during the RI [10]. In additilon, one 
surface water sample was collected from an open disposal trench that contained standing water. 
All sediment samples were found to contain antimony, arsenic, chromium, copper, le:ad, and 
manganese, although only concentrations of antimony were above the CSC. The surface water 
sample contained concentrations of substances above the CSCs, including arsenic, cadmium, 
lead, manganese, and PCBs (Aroclor-1242). The depth of this sample is unknown [10]. 

Soil samples were taken at the bottom of 10 borings during the RI [ 10]. No compounds were 
found to be present in concentrations exceeding established CSCs. 

2.11 AOC SITE A - DEMOLITION KEY OPEN DISPOSAL AREA. 

Site Location. Area of Concern (AOC) Site A is located on Demolition Key, a man-made 
dredge spoil island located north of Fleming Key. The site is only accessible by boat. A site 
location map is shown on Figure 2-11. 

Site Description. Demolition Key consists of two land masses that rise a maximum of six feet 
above the ocean surface. AOC A is located on the northern island. Demolition Key is entirely 
surrounded by the Gulf of Mexico, and is approximately 24 acres in size [11]. Scrub trees and 
brush cover the island. Several small, circular pits are located in two areas on the island. The 
pits have minimal vegetation or are bare [l]. 

No permanent surface water features are present on Demolition Key. All stormwater would 
drain directly into the surrounding Gulf waters. It is expected that the dredge materials making 
up the island are quite porous, allowing for much groundwater interaction with the st~ water 
[11]. The shoreline currently supports a mangrove community, and bay cedar grows on the 
island. Manatee have been spotted in the area, and ospreys feed in waters off the northern tip 
of Fleming Key [ 1]. 

Site History. Demolition Key has been used as a secure area for the disposal of out-of-date 
ordnance. In the past, the Navy typically utilized open burning and/or open detonation (OB/OD) 
as a means to ensure the explosives would be burned to completion. Burning pits are scattered 
throughout the Key, and are approximately two to three feet in diameter and eight inche:s to two 
feet deep [l]. Currently there is a Subpart X permit application on file at USEPA for OB/OD 
operations at Demolition Key [4]. 
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No sampling has been performed at this site to date [11]. 

2.12 AOC SITE B - BIG COPPITT KEY ABANDONED CIVILIAN DISPOSAL AREA. 

Site Location. AOC Site B is located on Big Coppitt Key, which is an area just east of Boca 
Chica Key. The site is located south of U.S. Route 1 and east of State Road 941. A location 
map is included in Figure 2-12. 

Site Description. The site encompasses less than 10 acres, of which approximately 0. 7 acres 
is improved and approximately 1.6 acres is occupied by a dead-end canal. Surface water is 
present in the canal which is adjacent to the site. A path from the road leads south to the 
disposal area. Along the area adjacent to the path, the land surface has such a rock-like 
hardness that vegetation cannot grow. The disposal site itself is horseshoe shaped, consisting 
of rusty debris that is several feet in width and approximately 300 feet in length. Standing water 
was present surrounding the rusty material during the site reconnaissance. Mangroves partially 
cover some of the disposed debris [1]. 

Site History. AOC Site Bis an old abandoned civilian disposal area for discarded car and truck 
body and frame parts [l l]. The Navy purchased this site in its present condition for the purpose 
of maintaining clearance of flight paths. The years of operation of the disposal area are not 
known [l]. 

To date, no assessment or sampling activities have been performed at this site. 

2.13 APPLICATION OF THE HAZARD RANKING SYSTEM II AT NAS KEY WEST. 
Currently, the HRS II is the principal mechanism used by the USEP A to place sites on the NPL. 
The HRS II serves as a screening tool to evaluate the potential for releases of uncontrolled 
hazardous substances to cause human or environmental damage. USEPA recognizes a site as 
a candidate for the NPL if the HRS II score for the facility is greater than 28.5. Upon listing 
on the NPL, a federal facility agreement is developed for DoD facilities which establishes a 
remedial response schedule for all identified sites. The following paragraphs describe how the 
HRS II scoring was applied to NAS Key West. 

Scoring of the 12 sites identified at NAS Key West was initiated on a worst-first basis and 
continued until a threshold score of 50 or greater was obtained. The 12 sites were identified by 
previous investigations (IAS, Verification Study, and Remedial Investigation) and were evaluated 
as to their potential to release hazardous substances to the environment. Those site(s) with the 
greatest potential to release are most likely to produce the highest HRS II score for the facility. 
Factors assessed for scoring include: the environmental media sampled during previous 
investigations; contaminants detected in the environmental media samples; environmental 
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receptors such as wetlands, sensitive environments, and human populations in the vicinity of a 
site; and migration pathways for contaminants. Based upon this review, the Fleming Kt;'!y South 
Landfill was identified as the site with the greatest potential to release hazardous substances to 
the environment. Therefore, an HRS II score was first calculated for this site. 

The HRS II score for the Fleming Key South Landfill was calculated to be 50.04. This score 
is above the established USEPA threshold value of 28.5 and the screening threshold value of 50; 
thus, no additional sites were scored for this facility. The following section presents the results 
of the scoring for IR Site #8. 
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3.0 HAZARD RANKING SYSTEM II SCORE 

HRS II scoring was performed for one site at NAS Key West, the Fleming Key South Landfill 
(IR Site #8). The migration of hazardous substances to each pathway was identified as data 
inputs for the PREscore package. The data was obtained from the references listed in Section 
5.0. Scores were developed for the groundwater pathway, the surface water pathway (including 
the overland flow/flood migration component and the groundwater to surface water component), 
the soil pathway, and the air pathway. Table 3-1 presents a summary score for each pathway 
for IR Site #8. 

3.1 SCORING WORKSHEETS. The facility score was calculated by the root-mean-square 
method, using the pathway score for IR Site #8. The facility score of 50.04 is comprised of the 
groundwater, surface water, soil, and air pathway scores for the Fleming Key South Landfill. 
The scoring sheets for each pathway are included in Tables 3-2 through 3-8. 

3.2 MANUAL SCORE SHEETS. The manual worksheets completed to validate the PREscore 
software calculations are included in this section. These worksheets are completed m 
conjunction with the PREscore data input so that all calculations performed are validated. 
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Table 3-1 
HRS II Scores for Naval Air Station 

Naval Air Station 
Key West, Florida 

Pathway Fleming Key South Landfill 

Groundwater Migration 

Overland Flow/Flood Migration 

Groundwater to Surface Water 

Soil Exposure 

Air Migration 

Facility Score 

3-2 

50.04 

3.84 

100 

·100 

0.00 

0.59 
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Table 3-2 
Groundwater Migration Pathway Scoresheet 

Surficial Aquifer 
Fleming Key South Landfill 

Naval Air Station 
Kay Wast. Florida 

Factor Categories and Factors Maximum Value 

Likelihood of Release to an Aquifer 

1 . Observed Release 

2. Potential to Release 

2a. Containment 

2b. Net Precipitation 

2c. Depth to Aquifer 

2d. Travel Time 

2e. Potential to Release 
{lines 2a x (2b + 2c + 2d)) 

3. Likelihood of Release (higher of lines 1 and 2e) 

Waste Characteristics 

4. Toxicity/Mobility 

5. Hazardous Waste Quality 

6. Waste Characteristics 

Targets 

7. Nearest Well 

B. Population 

8a. Level I Concentrations 

8b. Level II Concentrations 

Be. Potential Contamination 

Bd. Population (lines Ba+ Bb +Bel 

9. Resources 

10. Wellhead Protection Area 

11. Targets (lines 7 + 8d + 9 + 10) 

12. Targets 

Groundwater Migration Score for an Aquifer 

13. Aquifer Score [(lines 3x6x11 l/B2,500) 

Groundwater Migration Pathway Score 

14. Pathway Score (Sgwl, (highest value from 
line 12 for all aquifers evaluated) 

550 

10 

10 

5 

35 

500 

550 

a 

a 

100 

50 

b 

b 

b 

b 

5 

20 

b 

100 

100 

a Maximum value applies to waste characteristics category. 
b Maximum value not applicable. 
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Value Assigned 

550 

10 

3 

5 

35 

430 

S50 

10,000 

100 

32 

9 

0 

0 

9 

9 

0 

0 

18 

1B 

3:.B4 

3:.84 
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Table 3-3 
Surface Water Overland Flow/Flood Migration Component Scoresheet 

Fleming Key South Landfill 

Naval Air Station 
Key West, Florida 

DRINKING WATER THREAT 

Factor Categories and Factors 

Likelihood of Release to an Aquifer 

1 . Observed Release 

2. Potential to Release by Overland Flow 

2a. Containment 

2b. Runoff 

2c. Distance to Surface Water 

2d. Potential to Release by Overland Flow 
(lines 2ax[2b + 2c]) 

3. Potential to Release by Flood 

3a. Containment (flood) 

3b. Flood Frequency 

3c. Potential to Release by flood (lines 3ax3b} 

4. Potential to Release (lines 2d + 3c, subject 
to a maximum of 500} 

5. Likelihood of Release (higher of lines 1 and 4) 

Waste Characteristics 

6. Toxicity/Mobility 

7. Hazardous Waste Quality 

8. Waste Characteristics 

Targets 

9. Nearest Well 

10. Population 

1 Oa. Level I Concentrations 

1 Ob. Level II Concentrations 

1 Oc. Potential Contamination 

1 Od. Population (lines 1 Oa + 1Ob+1 Oc) 

11 . Resources 

12. Targets (lines 9 + 1Od+11) 

Drinking Water Threat Score 

13. Drinking Water Threat Score 
([lines 5x8x1 21182,500, subject to 
a maximum of 1 00) 

KEYWEST2.RPT 

34 

Maximum 
Value 

550 

10 

25 

25 

500 

10 

50 

500 

500 

550 

a 

a 

100 

50 

b 

b 

b 

b 

5 

b 

100 

Value Assigned 

550 

10 

2 

25 

10 

25 

250 

500 

10,000 

100 

0 

0 

0 

0 

0 

5 

270 

550 

32 

5 

1.07 
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Table 3-3 (continued) 
Surface Water Overland Flow/Flood Migration Component Scoresheet 

Fleming Key South Landfill 

HUMAN FOOD CHAIN THREAT 

Factor Categories and Factors 

Naval Air Station 
Key West, Florida 

14. Likelihood of Release (same value as line 5) 

Waste Characteristics 

15. Toxicity /Persistence/Bioaccum ulation 

16. Hazardous Waste Quantity 

17. Waste Characteristics 

Targets 

18. Food Chain Individual 

19. Population 

19a. Level I Concentration 

19b. Level II Concentration 

19c. Potential Human Food Chain Contamination 

19d. Population (lines 1 9a + 1 9b + 1 9c) 

20. Targets (lines 18 + 19d) 

Human Food Chain Threat Score 

21. Human Food Chain Threat Score 
([lines 14x1 7x20]/82,500, subject 
to a maximum of 100) 

ENVIRONMENTAL THREAT 

Likelihood of Release 

22. Likelihood of Release (same value as line 5) 

Waste Characteristics 

23. Ecosystem Toxicity /Persistence/Bioaccum ulation 

24. Hazardous Waste Quantity 

25. Waste Characteristics 

Targets 

26. Sensitive Environments 

26a. Level I Concentration 

26b. Level II Concentration 

KEYWEST2.RPT 
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Maximum Value Assigned 
Value 

550 !550 

a 5.0E+8 

a 100 

1,000 :320 

50 45 

b 0 

b 31 

b 0.0062 

b 31 

76 

100 ·100 

550 !550 

a 5.0E+8 

a 100 

1,000 :320 

b 3,050 

b 0 
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TabJe 3-3 (concluded) 
Surface Water Overland Flow/Flood Migration Component Scoresheet 

Fleming Key South Landfill 

ENVIRONMENTAL THREAT (concluded) 

Naval Air Station 
Key West, Florida 

Factor Categories and Factors Maximum 
Value 

Value Assigned 

Targets (concluded} 

26. Sensitive Environments (concluded) 

26c. Potential Contamination 

26d. Sensitive Environments 
(lines 26a + 26b + 26d 

27. Targets (value from line 26d) 

Environmental Threat Score 

28. Environmental Threat Score 
([lines 22x25x271/82,500, subject 

·to a maximum of 60) 

b 

b 

60 

0.00425 

3,050 

3,050 

60 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE FOR A WATERSHED 

29. Watershed Scorec (lines 13 + 21 + 28, subject 
to a maximum of 1 00) 

I , oo I I 100 

SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORE 

30. Component Score (S01}c (highest score from line 100 
29 for all watersheds evaluated, subject to a 
maximum of 1 00) 

a Maximum value applies to waste characteristics category. 
b Maximum value not applicable. 
0 Do not round to nearest integer. 
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Table 3-4 
Groundwater to Surface Water Migration Component Scoresheet 

Fleming Key South Landfill 

DRINKING WATER THREAT 

Factor Categories and Factors 

Likelihood of Release to an Aquifer 

1 . Observed Release 

2. Potential to Release 

2a. Containment 

2b. Net Precipitation 

2c. Depth to Aquifer 

2d. Travel Time 

Naval Air Station 
Key West, Florida 

2e. Potential to Release (lines 2ax[2b + 2c + 2dJ) 

3. Likelihood of Release (higher of lines 1 and 2e) 

Waste Characteristics 

4. Toxicity /Mobility /Persistence 

5. Hazardous Waste Quantity 

6. Waste Characteristics 

Targets 

7. Nearest Intake 

8. Population 

Ba. Level I Concentrations 

8b. Level II Concentrations 

8c. Potential Contamination 

8d. Population (lines 8a + 8b + 8c) 

9. Resources 

10. Targets (lines 7 + 8d + 9) 

Drinking Water Threat Score 

11. Drinking Water Threat Score 
([lines 3x6x101/82,500, subject to 
a maximum of 1 00) 

HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

12. Likelihood of Release (same value as line 3) 

Waste Characteristics 

13. Toxicity/Persistence/Bioaccumulation 

KEYWEST2.RPT 
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Maximum 
Value 

550 

10 

10 

5 

35 

500 

550 

a 

a 

100 

50 

b 

b 

b 

b 

5 

b 

100 

550 

a 

Value Assigned 

550 

10 

3 

5 

35 

430 

550 

10,000 

100 

32 

0 

0 

0 

0 

0 

5 

5 

'l.07 

550 

5.0E+S 
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Table 3-4 (continued) 
Groundwater to Surface Water Migration Component Scoresheet 

Fleming Key South Landfill 

Naval Air Station 
Key West, Florida 

HUMAN FOOD CHAIN THREAT (concluded) 

Factor Categories and Factors Maximum Value Assigned 
Value 

Waste Characteristics !concluded) 

14. Hazardous Waste Quantity a 100 

15. Waste Characteristics 1,000 320 

Targets 

16. Food Chain Individual 50 45 

17. Population 

17a. Level I Concentration b 0 

17b. Level II Concentration b 31 

17c. Potential Human Food Chain Contamination b 0.00248 

17d. Population {lines 17a+17b+17c) b 31 

18. Targets (lines 16+1 7d) 76 

Human Food ~h9in Thre9t Score 

19. Human Food Chain Threat Score 100 100 
{[lines 12x15x181/82,500, subject 
to a maximum of 100) 

ENVIRONMENTAL THREAT 

Likelihood of Release 

20. Likelihood of Release (same value as line 3) 550 550 

Waste Characteristics 

21. Ecosystem Toxicity/Persistence/Bioaccumulation a 5.0E+8 

22. Hazardous Waste Quantity a 100 

23. Waste Characteristics 1,000 320 

Targets 

24. Sensitive Environments 

24a. Level I Concentration b 3,050 

24b. Level II Concentration b 0 

24c. Potential Contamination b 0.0017 

24d. Sensitive Environments b 3,050 
(lines ~4a + 24b + 24c) 

0757005 
KEYWEST2.RPT 0 PRINTED ON RECYCLED P/ifER 

3-8 



Table 3-4 (concluded) 
Groundwater to Surface Water Migration Component Scoresheet 

Fleming Key South Landfill 

ENVIRONMENTAL THREAT (concluded) 

Naval Air Station 
Key West, Florida 

Factor Categories and Factors Maximum 
Value 

Value Assigned 

Targets (concluded) 

25. Targets (value from line 24d) 

Environmental Threat Score 

26. Environmental Threat Score 
([lines 20x23x25]/82,500, subject 
to a maximum of 60) 

:3,050 

60 60 

GROUNDWATER TO SURFACE WATER MIGRATION COMPONENT SCORE FOR A WATERSHED 

27. Watershed Scorec {lines 11 + 19 + 26, subject 
to a maximum of 100) I 100 I I 100 

GROUNDWATER TO SURFACE WATER MIGRATION COMPONENT SCORE 

28. Component Score {S 01)c {highest score from line 100 
27 for all watersheds evaluated, subject to a 
maximum of 100) 

•Maximum value applies to waste characteristics category. 
b Maximum value not applicable. 
0 Do not round fo nearest integer. 

KEYWEST2.RPT 

3-9 

100 

0757005 

0 PRINTED ON RECYC:LEll PAPi;R 



Table 3-5 
Soil Exposure Pathway Scoresheet 

Fleming Key South Landfill 

Naval Air Station 
Key West, Florida 

RESIDENT POPULATION THREAT 

Factor Categories and Factors 

Likelihood of Exposure 

1 . Likelihood of Exposure 

Waste Characteristics 

2. Toxicity 

3. Hazardous Waste Quantity 

4. Waste Characteristics 

Targets 

5. Resident Individual 

6. Resident Population 

6a. Level I Concentrations 

6b. Level II Concentrations 

6c. Resident Population (lines 6a + 6b) 

7. Workers 

8. Resources 

9. Terrestrial Sensitive Environments 

10. Targets (lines 5 + 6c + 7 + 8 + 9) 

Resident Population Threat Score 

11. Resident Population Threat (lines 1x4x10) 

NEARBY POPULATION THREAT 

Likelihood of Exposure 

12. Attractiveness/Accessibility 

13. Area of Contamination 

1 4. Likelihood of Exposure 

Waste Characteristics 

15. Toxicity 

16. Hazardous Waste Quantity 

1 7. Waste Characteristics 

Targets 

18. Nearby Individual 

KEYWEST2.RPT 

3-10 

Maximum 
Value 

550 

a 

a 

100 

50 

b 

b 

b 

15 

5 

c 

b 

b 

100 

100 

500 

a 

a 

100 

Value Assigned 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0757005 

0 PRINTED ON RECYCLED PAPER 



Table 3-5 (concluded) 
Soil Exposure Pathway Scoresheet 

Fleming Key South landfill 

Naval Air Station 
Key West, Florida 

NEARBY POPULATION THREAT (concluded) 

Factor Categories and Factors 

Targets (concluded) 

19. Population within 1 mile 

20. Targets (lines 18 + 19) 

Nearby Population Threat Score 

21. Nearby Population Threat (lines 14x1 7x20) 

SOIL EXPOSURE PATHWAY SCORE 

22. Soil Exposure Pathway Scored 
(S0 ), (lines I 11 + 21I+82,500, subject to 
a maximum of 1 00) 

Maximum 
Value 

b 

b 

b 

100 

• Maximum value applies to waste characteristics category. 
b Maximum value not applicable. 

Value Assigned 

5 

6 

0 

0 

0 No specific maximum value applies to factor. However, pathway score based solely on terrestrial 
sensitive environments is limited to maximum of 60. 

d Do not round to nearest integer. 

0757005 
KEYWEST2.RPT 0 PRINTED ON Rl:CYCLED PAPER 

3-11 



Table 3-6 
Air Migration Pathway Scoresheet 

Fleming Key South Landfill 

Naval Air Station 
Key West, Florida 

Factor Categories and Factors Maximum Value 

Likelihood of Release 

1 . Observed Release 

2. Potential to Release 

2a. Gas Potential to Release 

2b. Particulate Potential to Release 

2c. Potential to Release (higher of 
lines 2a and 2b) 

3. Likelihood of Release (higher of lines 1 and 2c) 

Waste Characteristics 

4. Toxicity/Mobility 

5. Hazardous Waste Quantity 

6. Waste Characteristics 

Targets 

7. Nearest Individual 

8. Population 

8a. Level I Concentrations 

8b. Level II Concentrations 

8c. Potential Contamination 

Sd. Population (lines 8a + Sb +Sc) 

9. Resources 

10. Sensitive Environments 

1 Oa. Actual Concentrations 

1 Ob. Potential Concentrations 

1 Oc. Sensitive Environments (lines 1Oa+1 Ob) 

11. Targets (lines 7 + 8d + 9 + 1 Ocl 

Air Migration Pathway Score 

12. Pathway Score (S.l, ([lines 3x6x11 J/82,500])" 

550 

500 

500 

500 

550 

a 

a 

100 

50 

b 

b 

b 

b 

5 

b 

b 

b 

b 

100 

• Maximum value applies to waste characteristics category. 
b Maximum value not applicable. 
0 Do not round to nearest integer. 

KEYWEST2.RPT 

3-12 

Value Assigned 

0 

175 

196 

196 

196 

2 

100 

3 

20 

0 

0 

36 

36 

5 

0 

22 

22 

S3 

0.592 

0757005 

0 PAINTED ON RECYCLED PAPER 



HRS REVIEW SCORE SHEETS 

FINAL SCORE CALCULATIONS 

S pathway S2 
pathway 

Groundwater Migration Pathway Score (Sgw) 3.84 14.75 

Surface Water Migration Pathway Score (Sswl 100.00 10,000 

Soil Exposure Pathway Score (Ssl 0.00 0.00 

Air Migration Pathway Score (Sa) 0.59 0.35 

S2 + s2 + s2 + s2 gw sw s a 10,015. 1 

2503.8 

[(S 2 + S2 + S2 + S2 )/4f' = s gw sw s a 50.04 

SITE NAME: NAS Key West. IR Site #8 - Fleming Key South Landfill 

PREPARER: Andrea F. Donlon 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

HRS REVIEW SCORE SHEETS 
WASTE CHARACTERIZATION WORKSHEET 

SOURCES 

South Fleming Key Landfill Wastes 14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

Reference/Comment: -----------------------



HRS REVIEW SCORE SHEETS 

TIERS A & B SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 1 

1. WASTESTREAM QUANTITY SUMMARY TABLE 
Complete the following table using all available data to allocate hazardous constituents and hazardous wastestreams to sources. Consider those 
hazardous constituents and hazardous wastestreams that cannot be allocated to any specific source as constituting a separate "unallocated source". 
However, do not include in the unallocated source for a pathway any hazardous constituent or hazardous wastestream for which definitive information 
indicates the constituent or wastestream could only have been placed in sources with a containment value of 0 for that pathway. If hazardous 
constituent or hazardous wastestream data for a source is adequately determined (see HRS Sections 2.4.2.1.1 and 2.4.2:1.21 on the source is the 
unallocated source, assign the volume and area measures a value of 0. If either of these conditions is met for a source, proceed to Section 3 of this 
worksheet. If neither condition is met, proceed to Section 2. 

Source 
Number 

1 

1 

Pathway 

GW [ x l 
SW [ x l 
AIR [ x l 
SOIL [ I 

GW [ x J 
SW [ x l 
AIR [ x I 
SOIL [ I 

GW [ x I 
SW [ x l 
AIR [ x J 
SOIL [ l 

GW [ x I 
SW [ x I 
AIR [ x I 
SOIL [ I 

Unallocated GW 
Source SW 

AIR 

1. (al 

Waste stream 
Name 

Hydraulic 
Fluid 

Paint 

Paint Thinner 

DDT 

* Do not round to the nearest integer 

(b) 
Wastestream 

Hazardous 
Constituent 
Quantity (S) 

(lbs) 

0.00 

0.00 

0.00 

0.00 

(cl 

s 
Assigned Value 

[S = 1 lbll 

0 

0 

0 

0 

(d) (e) (f) (g) 

Hazardous 
Are Data Wastestream w Are Data 

Adequately Quantity (W) Assigned Value* Adequately 
Determined (lbs) [1 (e) + 5,000] Determined? 

? 

YES YES 

@ NO 

YES YES 

@ NO 

YES YES 

@ NO 

YES YES 

@ NO 

YES YES 

NO NO 

Reference/Comment: __......._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-



HRS REVIEW SCORE SHEETS 

TIERS A & B SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 1 

1. WASTESTREAM QUANTITY SUMMARY TABLE 
Complete the following table using all available data to allocate hazardous constituents and hazardous wastestreams to sources. Consider those 
hazardous constituents and hazardous wastestreams that cannot be allocated to any specific source as constituting a separate "unallocated source". 
However, do not include in the unallocated source for a pathway any hazardous constituent or hazardous wastestream for which definitive information 
indicates the constituent or waste stream could only have been placed in sources with a containment value of 0 for that pathway. If hazardous 
constituent or hazardous wastestream data for a source is adequately determined (see HRS Sections 2.4.2.1.1 and 2.4.2.1.2) on the source is the 
unallocated source, assign the volume and area measures a value of 0. If either of these conditions is met for a source, proceed to Section 3 of this 
worksheet. If neither condition is met, proceed to Section 2. 

Source 
Number 

1 

Pathway 

GW [ x 1 
SW [ x 1 
AIR [ x l 
SOIL [ 1 

GW [ x l 
SW [ x l 
AIR [ x 1 
SOIL I 1 

GW 
SW 
AIR 
SOIL 

GW 
SW 
AIR 
SOIL 

Unallocated GW 
Source SW 

AIR 

1 . (a) 

Wastestream 
Name 

Malathion 

Solvents 

* Do not round to the nearest integer 

(b) (c) 
Wastestream 

Hazardous 
Constituent s 
Quantity (S) Assigned Value 

(lbs) cs = 1 (bl) 

0.00 0 

0.00 0 

Reference/r<"lmment: -"""6:::..i-________________ _ 

(d) (e) 

Hazardous 
Are Data Wastestream 

Adequately Quantity (WI 
Determined? (lbs) 

YES 

YES 

YES 

NO 

YES 

NO 

YES 

NO 

(f) 

w 
Assigned 

Value* 
[1 (e) + 5,0001 

(g) 

Are Data 
Adequately 
Determined? 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 

YES 

NO 



HRS REVIEW SCORE SHEETS 

TIERS C & D SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 2 

2. SOURCE VOLUME/AREA FACTOR TABLE 
If source volume can be determined, do not evaluate the area measure. Instead, assign area a value of 0 and proceed to Section 3 of this worksheet. 

1. (a) (b) (c) (d) (e) 
v 

Volume Divisor Assigned 
Source Volume (Table 2-5)* Value** Source Area 

Source Pathway Source Type* (V) (Table 5-2) * [2(b) + 2(c)] (A) 

GW [ x 1 
1 SW [ x 1 Landfill 0 2,500 0 980, 100 

AIR [ x 1 

SOIL ( 1 

GW ( I 
SW ( 1 
AIR ( I 

SOIL ( I 

GW ( 1 
SW ( I 
AIR [ 1 

SOIL ( 1 

GW [ I 
SW { 1 
AIR [ I 

SOIL ( I 

GW [ l 
SW [ I 
AIR [ l 

II I SOIL [ 1 I 
* Use Table 2-5 for the groundwater, surface water, and air pathways. Use Table 5-2 for the soil exposure pathway. 
"""" Do not round to the nearest integer 

(f) (g) 
A 

Area Divisor Assigned 
(Table 2-5) * Value** 
(Table 5-2)* 12 (e) + 2(f)] 

3,400 288.26 

II 

Reference/Comment: ___..l..J,6a._ ___________________________________________ _ 



HRS REVIEW SCORE SHEETS 

SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 3 

3. SITE HAZARDOUS WASTE QUANTITY SUMMARY TABLE 
Complete the following table using the data compiled in Sections 1 and 2 of this worksheet for each of the sources at the site. 
Then proceed to Section 4. 

Source 3. (a) (b) (c) (d) (el 
Hazardous Hazardous Source Volume Source Area Source Hazardous 
Constituent Wastestream Assigned Value Assigned Value Waste Quantity 

Quantity Assigned Quantity Assigned Value* 
Value Value (Highest of 3a, 3b, 

[from 1(c)] [from 1 (f)) [from 2(d)] [from 2(g)] 3c, or 3d) 

GW [ x] GW [ x GW [ x GW [ x GW [ x 
All Landfill Wastes SW 0 [ x 1 SW 0 [ x SW 0 [ x SW 288.3 Ix SW 288.3 [ x 

AIR I x I AIR [ x AIR [ x AIR [ x AIR [ x 
SOIL [ SOIL [ SOIL [ SOIL [ SOIL [ 

GW GW GW GW GW 
SW SW SW SW SW 
AIR AIR AIR AIR AIR 
SOIL SOIL SOIL SOIL SOIL 

GW GW GW GW GW 
SW SW SW SW SW 
AIR AIR AIR AIR AIR 
SOIL SOIL SOIL SOIL SOIL 

GW GW GW GW GW 
SW SW SW SW SW 
AIR AIR AIR AIR AIR 
SOIL SOIL SOIL SOIL SOIL 

GW GW GW 
Unallocated SW SW SW 

Source AIR AIR AIR 

* Do not round to the nearest integer The sum of the source hazardous GW [ x 
** Round the sum to the nearest integer, except: waste quantities = Site Hazardous SW 288 [ x 

If the sum is> 0 but< 1, round it to 1. Wa~te Quantity: Value** AIR [ 

SOIL [ 



HRS REVIEW SCORE SHEETS 

SOURCE HAZARDOUS WASTE QUANTITY FACTOR WORKSHEET SECTION 4 

4. From 3(e) list the site hazardous waste quantity value for each pathway and then assign the appropriate hazardous waste quantity factor value from 
Table 2-6. 

SITE HAZARDOUS WASTE QUANTITY VALUE HAZARDOUS WASTE QUANTITY FACTOR VALUE* 
[From 3(e)] (Table 2-6) 

Groundwater Pathway 100 

Surface Water Pathway 100 

Air Pathway 100 

Soil Exposure Pathway 0 



Factor Categories and Factors 

Likelihood of Release 

1 . Observed Release 

2. Potential to Release 
[lines 2a x (2b + 2c + 2d)J 

a. Containment (Table 3-2) 

b. Net Precipitation 
(Figure 3-2}(Table 3-4) 

c. Depth to Aquifer (Table 3-5) 

d. Travel Time (Table 3-7) 

• Hydraulic Conductivity (Table 3-6} 

• Thickness of Lowest Hydraulic 
Conductivity Layer 

3. Likelihood of Release 
(higher of lines 1 or 2} 

aste Characteristics 

4. Toxicity/Mobility 

HRS REVIEW SCORE SHEETS 

GROUNDWATER MIGRATION PATHWAY SCORESHEET 

Max Value 

550 

500 

10 

10 

5 

35 

10·2 cm/sec 

> 500 feet 

HRS Value 
Assigned 

550 

430 

10 

3 

5 

35 

1x10-4 

0 

References and Comments 

See PREscore printout, pages 21 and 22 

No liner is present. 

[ 1 OJ, [221 

[9] 

[221 

See PREscore printout, page 19. 



HRS REVIEW SCORE SHEETS 

GROUNDWATER MIGRATION PATHWAY SCHORESHEET 

HRS Value 
Factor Categories and Factors Max Value Assigned References and Comments 

5. Hazardous Waste Quantity 1 x 106 100 (See hazardous waste quantity work sheets) 
(Table 2-6) 

• Waste Characteristics Product 1 x 108 1x108 

(lines 4 x 5) (go to line 6) 

6. Waste Characteristics (Table 2-7) ... Targets . 

7. Nearest Well (Table 3-11) 50 9 0.75 miles [4] 

8. Population (lines Ba + 8b + 8c) N/A 9 

Ba. Level I Concentrations N/A 0 (See Table 1) 

8b. Level II Concentrations N/A 0 (See Table 1) 

8c. Potential Contamination N/A 9 (See Table 21 

9. Resources (HRS Section 3.3.3) 5 0 [2] 

10. Wellhead Protection Area 20 0 [141 

11. Targets (lines 7 + 8 + 9 + 10)* N/A 18 

I Groundwater Migration Pathway Score I I I I 
12. Aquifer Score 100 3,84 

[(lines 3 x 6 x 11 )/82,5001* 

13. Groundwater Pathway Score (S0wl * 100 3.84 

* Do not round to the nearest integer 



* Multipliers 
• Level I = 10 
• Level II = 1 

HRS REVIEW SCORE SHEETS 

GROUNDWATER PATHWAY CALCULATIONS 

Groundwater Population Targets 
Actual Contamination Values 

Sum (A/Bl Level I 

Sum (A/Bl Level II 

Reference/Comment: No analytical data is available for the few potable wells obtaining water from the Surficial Aquifer. 

0 

0 



J 

0 to 1 /4 

> 1 /4 to 1 /2 

> 1 /2 to 1 

> 1 to 2 

> 2 to 3 

> 3 to 4 

Potential Contamination = 

HRS REVIEW SCORE SHEETS 

GROUNDWATER PATHWAY CALCULATIONS 

Sum 

Sum of Distance-Weighted Population Values 
10 

= 

* If < 1, do not round to the nearest integer; if 2. 1, round to the nearest integer. 

Reference/Comment: Approximately 500 people use private wells. [21 

0 0 

0 0 

101 52 

235 30 

91 7 

73 4 

Sum 93 

9 * 



1. Man of War Harbor 0 

2. Channels/Basins 1.6 

3. Gulf of Mexico 7.3 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11 . 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Reference/Comments: Appendix B, Maps B and C 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

1.6 Coastal Tidal 

7.3 Shallow ocean 

15.0 Moderate depth ocean 

N.A. 0.0001 

< 20 ft. 0.0001 

20-200 ft. 0.00001 



Factor Categories and Factors 

Overland/Flood Migration Component 

DRINKING WATER THREAT 
Likelihood of Release 

1 . Observed Release 

2. Potential to Release 
[lines 2a x (2b + 2c)J 

a. Containment (Table 4-2) 

b. Runoff (Table 4-6) 

• 2 year, 24-hour rainfall (inches) 

• Soil Group (Table 4-4) 

• Rainfall/Runoff Value (Table 4-5) 

c. Distance to Surface Water (Table 4-7) 

\ 
) 

HRS REVIEW SCORE SHEETS 
SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Max 
Value 

HRS Value 
Assigned 

1

ll!ll111111

1

1111!1!1111

1

!111111111!1!11111!1111

1

1

1

11!11lJJllllil!l!l'

1

llllililililillll.ll!lllll!!llllllll!lll!illllllllili

1

11111

1

1llllilli

1

1 

550 550 

500 270 

10 10 

25 2 

>3.5 4.5 

B 

6 4 

25 25 

References and Comments 

See PREscore printout, page 36 

Description (a) in Table 4-2 applies. 

[ 19) 

[ 18) 

0 feet. [1 J 

3. Potential to Release by Flood (lines 3a x 3b) 500 250 

a. Containment (flood) (Table 4-8) 

b. Flood Frequency (Table 4-9) 

4. Potential to Release (lines 2 + 3) 
(maximum of 500) 

5. Likelihood of Release 
(higher of lines 1 or 4) 

I Waste Characteristics 

6. Toxicity/Persistence (Table 4-12) 

7. Hazardous Waste Quantity (Table 2-6) 

8. Waste Characteristics (Table 2-7) 

• (lines 6 x 7) (go to line 8) 

10 

50 

500 

550 

10,000 

1 x 106 

100 

1 x 108 

10 [8, 16) 

25 

500 520 - Maximum value used. 

550 

10,000 

100 (See hazardous waste quantity work sheet) 

32 I 
1x106 

' } 



Factor Categories and Factors 

Targets 

HRS REVIEW SCORE SHEETS 
SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Max 
Value 

HRS Value 
Assigned References and Comments 

9. Nearest Intake (higher of lines 9a, 9b or 9c) 50 0 There are no surface water intakes. 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 
(20 x dil wt)' (Table 4-13) 

10. Population (lines 1 Oa + 1 Ob + 1 Oc) * 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 

11 . Resources 

12. Targets(lines9 + 10 + 11)* 

Drinking Water Threat Score 

13. Drinking Water Threat 
[(lines 5 x 8 x 12)/82,5001* 

HUMAN FOOD CHAIN THREAT 
Likelihood of Release 

14. Likelihood of Release (same value as line 5) 

Waste Characteristics 

1 5. Toxicity /Persistence/Bioaccumulation 
(Table 4-16) 

1 Round to the nearest integer 
* Do not round to the nearest integer 

50 0 (See Table 4) 

45 0 (See Table 4) 

20 0 (See Table 4) 

N/A 0 

N/A 0 (See Table 4A) 

N/A 0 (See Table 4A) 

N/A 0 (See Table 5) 

5 5 Surrounding waters are major recreation areas. [1 I 

5 x 108 5x108 



HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

Not applicable 

Nearest intake Level I Contamination Value = 50 
Nearest intake Level II Contamination Value = 45 
Nearest intake Potential Contamination Value = [A x 201 * 

* Round to the nearest integer 

Reference/Comment: There are no surface water intakes on Key West. 



Not applicable 

*' Multipliers 
• Level I = 10 
• Level II = 1 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

Drinking Water Population Targets 
Actual Contamination Values 

Sum (A x Bl Level I 

Sum (A x 8) Level II 

Reference/Comment: There are no surface water intakes on Key West. 



Man of War Harbor 

Channels/Basins 

Gulf of Mexico 

Potential Contamination Sum (DWP) 
10 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

N.A. 0 

< 20 ft. 0 

20-200 ft. 0 

Sum (DWPI 

0 + 

* If < 1, do not round to the nearest integer; if L.. 1, round to the nearest integer. 

Reference/Comment: There are no surface water intakes on Key West. 

0 

0 

0 

0 



HRS REVIEW SCORE SHEETS 

SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Factor Categories and Factors 

16. Hazardous Waste Quantity (same as line 7) 

17. Waste Characteristics (Table 2-7) 

• (Lines 15 x 1 6) (go to line 17) 

I Targets 

18. Food Chain Individual 

19. Population (lines 19a + 19b + 19c) * 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 

20. Targets (lines 18 + 19) * 

Human Food Chain Threat Score 

21 . Human Food Chain Threat 
((lines 14 x 17 x 20)/82,5001* 

ENVIRONMENTAL THREAT 
Likelihood of Release 

22. Likelihood of Release (same value as line 5) 

* Do not round to the nearest integer 

Max HRS Value 
Value Assigned References and Comments 

1 x 106 100 

1000 320 

1 x 1012 1x1010 

50 45 (See Table 6) 

N/A 31.0062 

N/A 0 (See Table 7) 

N/A 31 (See Table 7) 

N/A 0.0062 (See Table 8) 

N/A 

162.15 - Maximum value used 

550 550 



HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

\ 

) 

If there is a fishery present within the target distance limit not subject to Level I or II concentrations, but there is an observed release of a hazardous 
substance having a bioaccumulation potential factor value 500 to surface water in the watershed being evaluated, assign a value of 20. If there is 
no observed release in the watershed, or there is noved release of a hazardous substance having a bioaccumulation potential factor value .2:. 500 but 
there is a fishery present, calculate the food chain individual factor value as follows: determine the highest dilution weight (i.e., lowest amount of 
dilution) applicable to the fisheries within the target distance limit. Multiply this dilution weight by 20 and round to the nearest integer. 

[Dilution weight (Table 4-13) ___ x 20] = ___ _ 

If there are no fisheries within the target distance limit of the watershed, assign a value of 0. 

Food Chain Individual Factor Value Assigned:------'=------

Reference/Comment: See PREscore printout page 55. 



Man of War Harbor Arsenic and others 

... Multipliers 
• Level I = 10 
• Level II = 1 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

;;;;;;;;;::;;;;;::::;;:;;::;;;; 

II 29,696 

Human Food Chain Population Targets 
Actual Contamination Values 

31 1 

Sum (A x 8) Level I 

Sum (A x B) Level II 

Reference/Comment: _20~------------------------------

31 

0 

31 



Channels/Basins 

Gulf of Mexico 

Potential Contamination = 

591,298 

2,007,784 

Sum (P x OW} 
10 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/F1ood Migration Component 

310 < 20 ft. 

3, 100 20-200 ft. 

0.0001 

0.00001 

Sum (P x OW) 

0.0062 * 

* If < 1, do not round to the nearest integer; if .2:.. 1, round to the nearest integer 

Reference/Comment: --="-"-------------------------------

0.031 

0.031 

0.062 



HRS REVIEW SCORE SHEETS 
SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Factor Categories and Factors 

Waste Characteristics 

23. Ecosystem Toxicity/Persistence/ 
Bioaccumulation (Table 4-21) 

24. Hazardous Waste Quantity (same as line 7) 

25. Waste Characteristics (Table 2-7) 

• (lines 23 x 24) (go to line 25) 

Targets 

26. Sensitive Environments 
(lines 26a + 26b + 26c) * 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 

27. Target (lines 26a + 26b + 26c) * 

28. Environmental Threat 
[(lines 22 x 25 x 27)/82,500]* 1 

Overland/Flood Migration Component Score 
or a Watershed 

29. Watershed Score * (lines 13 + 21 + 28) 

30. Overland/Flood Migration Component Score* 
(highest score from line 29 for all watersheds 
evaluated) 

* Do not round to the nearest integer 
' This value is subject to a maximum of 60. 

Max 
Value 

5 x 108 

1 x 106 

1000 

1 x 1012 

N/A 

N/A 

N/A 

100 

100 

HRS Value 
Assigned 

5x108 

100 

320 

5x1010 

3,050 

3,050 

0 

0.00425 

100 

100 

References and Comments 

See PREscore printout page 19. 

(See Tables 9 and 9A) 

(See Tables 9 and 9A) 

(See Table 10) 

6,506. 7 - maximum value used. 

161 .07 maximum value used. 



Osprey Metals 

Class Ill waters Metals 

Keys Marine Sanctuary Metals 

* Multipliers 
• Level I 10 
• Level II = 1 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

Environmental Targets Actual 
Contamination Values 

50 

5 

100 

10 

10 

10 

Sum (A x BJ Level I 

Sum (A x Bl Level II 

Reference/Comment: [1 l. [6]. [141. [151. PREscore printout page 65. 

500 

50 

1,000 

1,550 

0 



Mangroves Metals 

* Multipliers 
• Level I = 10 
• Level II = 1 

Actual Contamination Level I Targets = 

Actual Contamination - Level II Targets = 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

Wetland Targets Actual 
Contamination Values 

5.00 

{Sum (A x B) Level I) + [Sum (C x D) Level I) = 

[Sum (A x 8) Level Ill + [Sum (C x D) Level Ill = 

150 10 

Sum (C x 0) Level I 

Sum (C x D) Level II 

3.050 

Reference/Comment: (1). [14], (21], Appendix B Maps Band C 

1,500 

1,500 

0 



Manatee 

Roseate terns 

Least tern 

Loggerhead turtle 

Key West National 
Wildlife Refuge 

Great White Heron 
Nat. Wildlife Refuge 

Potential Contamination = 

75 

75 

50 

75 

75 

75 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Overland/Flood Migration Component 

N.A. 0.0001 0.0075 

N.A. 0.0001 0.0075 

N.A. 0.0001 0.005 

N.A. 0.0001 0.0075 

N.A. 0.0001 0.0075 

N.A. 0.0001 0.0075 

Sum (Ax 8) 0.0425 

Sum IA x B) + Sum IC x D) 
10 

0.00425 * 

* If < 1, do not round to the nearest integer; if 2::., 1, round to the nearest integer. 
Reference/Comment: [11. (14], [151. [211. Appendix B Maps Band C 

Sum (C x 0) 0 



Factor Categories and Factors 

Groundwater to Surface Water Migration 
Component. 

DRINKING WATER THREAT 
Likelihood of Release to Uppermost Aquifer 

31 . Observed Release 

32. Potential to Release 
[lines 32a x (32b + 32c + 32d}] 

a. Containment (Table 3-2} 

b. Net Precipitation (Fig. 3-2, Table 3-4} 

c. Depth to Aquifer (Table 3-5) 

d. Travel Time (Table 3-7) 

• Hydraulic Conductivity (Table 3-6) 

• Thickness of lowest hydraulic 
conductivity layer 

33. Likelihood of Release 
(higher of lines 31 or 321 

HRS REVIEW SCORE SHEETS 
SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Max 
Value 

550 

500 

10 

10 

5 

35 

10·2 cm/sec 

>500 

HRS Value 
Assigned 

550 

430 

10 

3 

5 

35 

1x104 

0 

References and Comments 

See PREscore printout, pages 77 and 78 

l 1 I 

[ 1 OJ, [221 

(9) 

(221 

34. Toxicity/Mobility/Persistence (Table 4-26} 10,000 10,000 

35. Hazardous Waste Quantity (Table 2-6} 1 x 106 100 (See hazardous waste quantity worksheet) 

36. Waste Characteristics (Table 2-7) 100 32 

• (lines 34 x 35) (go to line 36) 1 x 108 1 x106 

Targets 

37. Nearest Intake (See Table i 1) 



' ' J 

Not applicable 

' ) 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Component 

Nearest intake Level I Contamination Value = 50 
Nearest intake Level II Contamination Value = 45 
Nearest intake Potential Contamination Value [(Ax Bl x 201* = ------

... Round to the nearest integer 

Reference/Comment: There are no surface water intakes on Key West. 

0 



HRS REVIEW SCORE SHEETS 
SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Factor Categories and Factors 

38. Population (lines 38a + 38b + 38c)* 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 

39. Resources 

40. Targets (lines 37 + 38 + 39) * 

Drinking Water Threat Score 

41 . Drinking Water Threat 
[(lines 33 x 36 x 40)/82,5001 * 

HUMAN FOOD CHAIN THREAT 
Likelihood of Release 

42. Likelihood of Release (same as line 33) 

Waste Characteristics 

43. Toxicity /Mobility /Persistence/ 
Bioaccumulation (Table 4-28) 

44. Hazardous Waste Quantity (same as line 35) 

45. Waste Characteristics (Table 2-7) 

• (lines 43 x 44) (go to line 45) 

I Targets 

46. Food Chain Individual 

* Do not round to the nearest integer 

Max HRS Value 
Value Assigned References and Comments 

N/A 0 

N/A 0 (See Table 12) 

N/A 0 (See Table 12) 

N/A 0 (See Table 13) 

5 5 Surrounding waters are major recreation areas. 

N/A 5 

N/A 

5 x 108 5x108 See PREscore printout page 19 

1 x 106 100 

1,000 320 

1 x 1012 5x1010 

50 45 (See Table 14) 



Not applicable 

* Multipliers 
• Level I = 10 
• Level II = 1 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Migration Component 

Drinking Water Population Targets 
Actual Contamination Values 

Sum (A x Bl Level I 

Sum (A x Bl Level II 

Reference/Comment: There are no surface water intakes on Key West. 

0 

0 

0 



Not applicable 

Potential Contamination = Sum !Ax Bl 
10 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Migration Component 

0 * 

* If < 1, do not round to the nearest integer; if.?:. 1, round to the nearest integer. 

Reference/Comment: There are no surface water intakes on Key West. 

0 

0 
Sum (Ax Bl 



\ 

HRS REVIEW SCORE SHEETS 

\ 
/ 

If there is a fishery present within the target distance limit not subject to Level I or II concentrations, but there is an observed release of a hazardous 
substance having a bioaccumulation potential factor value L 500 to surface water in the watershed being evaluated, assign a value of 20. If there is 
no observed release in the watershed, or there is no observed release of a hazardous substance having a bioaccumulation potential factor value ~ 500 
but there is a fishery present, calculate the food chain individual factor value as follows: determine the highest dilution weight (i.e., lowest amount of 
dilution) applicable to the fisheries within the target distance limit. Multiply this dilution weight by the appropriate dilution weight adjustment, then 
multiply the resulting product by 20 and round to the nearest integer. 

[Dilution weight (Table 4-13) ___ x Dilution Weight Adjustment (Table 4-27) ____ ]* x 20 

* Do not round to the nearest integer 

If there are no fisheries within the target distance limit of the watershed, assign a value of 0. 

Food Chain Individual Factor Value Assigned: _____ 4-'-'5=-------

Reference/Comment: See PREscore printout page 97. 



HRS REVIEW SCORE SHEETS 

SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Factor Categories and Factors 

47. Population (lines 47a + 47b + 47c) 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 

48. Targets {lines 46 + 47)* 

Human Food Chain Threat Score 

49. Human Food Chain Threat 
[(lines 42 x 45 x 481/82,5001 

ENVIRONMENT AL THREAT 
Likelihood of Release 

50. Likelihood of Release (same as line 33) 

haracteristics 

51 . Ecosystem Toxicity /Mobility /Persistence/ 
Bioaccumulation (Table 4-30) 

52. Hazardous Waste Quantity {same as line 35) 

53. Waste Characteristics (Table 2-7) 

• {lines 51 x 52) (go to line 53) 

* Do not round to the nearest integer 

Max HRS Value 
Value Assigned References and Comments 

N/A 31.002 

N/A 0 {See Table 151 

N/A 31 {See Table 15) 

N/A 0.002 (See Table 161 

N/A 

162 - maximum value used. 

5 X 108 5x108 

1 x 106 100 

1,000 320 

1 x 1012 5x1010 



\ 

J 

Man of War Harbor Metals 

* Multipliers 
• Level I = 10 
• Level II = 1 

\ 
J 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Component 

II 29,696 

Human Food Chain Population Targets 
Actual Contamination Values 

31 

Reference/Comment: See PREscore printout page 97. 

Sum (A x Bl Level I 

Sum (A x 8) Level II 

\ 
\ 

J 

31 

0 

31 



Channels/Basins 591,298 

Gulf of Mexico 2,007,784 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Component 

310 < 20 ft. 0.0001 142 

20-200 ft. 0.0001 142 

0.4 

0.4 

* Do not round to the nearest integer Sum [(OW) x (A)] x (P) 

Potential Contamination Sum [(DWI x !All x IPl 
10 

0.00248 

...... If < 1, do not round to the nearest integer; if L. 1, round to the nearest integer. 

Reference/Comment: See PREscore printout page 102. 

* .. 

0.0124 

0.0124 

0.0248 



\ 
) 

Factor Categories and Factors 

Targets 

54. Sensitive Environments 
(lines 54a + 54b + 54c) * 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 

55. Targets (lines 54a + 54b + 54c)* 

Environmental Threat Score 

56. Environmental Threat 
[Oines 50 x 53 x 551182,500r 1 

Groundwater to Surface Water Migration 
Component Score for a Watershed 

57. Watershed Score * 
(lines 41 + 49 + 56) 

58. Groundwater to Surface Water Migration 
Component Score * (higher score from 
line 57 for all watersheds evaluated) 

59. Surface Water Pathway Score (S.wl* 
(higher of lines 30 or 58) 

HRS REVIEW SCORE SHEETS 

SURFACE WATER MIGRATION PATHWAY SCORESHEET 

Max HRS Value 
Value Assigned References and Comments 

3,050 

NIA 3,050 (See Table 17 and 17A) 

NIA 0 (See Table 17 and 17A) 

NIA 0.0017 (See Table 18 and 18Al 

6,506. 7 - maximum value used. 

161 .07 - maximum value used. 

100 

100 

100 100 

' This value is subject to a maximum of 60 under some conditions 
* Do not round to the nearest integer 

\ 
) 



Osprey Metals 

Class Ill Waters Metals 

Keys Marine Sanctuary Metals 

,. Multipliers 
• Level I 
• Level II 

10 
1 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Migration Component 

Environmental Targets Actual 
Contamination Values 

50 

5 

100 

10 

10 

10 

Sum (A x 8) Level I 

Sum (A x B) Level II 

Reference/Comment: See PREscore printout page 110. 

500 

50 

1,000 

1,550 

0 



Mangroves 

\ 
/ 

* Multipliers 
• Level I 
• Level II 

Metals 

= 10 
= 1 

Actual Contamination - Level I Targets = 

Actual Contamination - Level II Targets = 

\ 
} 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 

Wetland Targets Actual 
Contamination Values 

5.00 

[Sum (A x 8) Level 11 + [Sum IC x 0) Level 11 = 

[Sum (A x 8) Level Ill + [Sum (C x 0) Level Ill = 

150 10 

Sum (C x 0) Level I 

Sum (C x 0) Level II 

3,050 

0 

Reference/Comment: See PREscore printout page 110. 

\ 

) 

1,500 

1,500 

0 



Manatee 75 

Roseate tern 75 

Least tern 50 

Loggerhead turtle 75 

Key West National 
Wildlife Refuge 75 

Great White Heron 
National Wildlife Refuge 75 

* Do not round to the nearest integer 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Component 

N.A. 0.0001 142 

N.A. 0.0001 142 

N.A. 0.0001 142 

N.A. 0.0001 142 

N.A. 0.0001 142 

N.A. 0.0001 142 

Reference/Comment: See PREscore printout page 113. 

0.4 3x10·3 

0.4 3x10·3 

0.4 2x10·3 

0.4 3x10·3 

0.4 3x10·3 

0.4 3x10·3 

Sum [(B) x (C)J x (A) 0.017 



No wetlands 

HRS REVIEW SCORE SHEETS 

SURFACE WATER PATHWAY CALCULATIONS 
Groundwater to Surface Water Component 

* Do not round to the nearest integer 

Potential Contamination [Sum [(Bl x (C)J (All + [Sum [(El x (F)] X !Dll 
10 

* * If < 1, do not round to the nearest integer; if 1, round to the nearest integer. 

0.0017 ** 

Reference/Comment: No other coastal wetlands have been counted along the surface water path. 

0 

Sum [(El x !Fll x (D) 0 

\ 
"!\ 
j 



Factor Categories and Factors 

RESIDENT POPULATION THREAT 
Likelihood of Release 

1 . Likelihood of Exposure 

Waste Characteristics 

2. Toxicity x Hazardous Waste Quantity 
(go to line 31 

• Toxicity 

3. Waste Characteristics (Table 2-71 

I Targets 

4. Resident Individual 

5. Resident Population (lines 5a + 5bl 

a. Level I Concentrations 

b. Level II Concentrations 

6. Workers (Table 5-41 

7. Resources (HRS Section 5. 1 .3.41 

8. Terrestrial Sensitive Environments* 
(Table 5-51 

9. Targets (lines 4 + 5 + 6 + 7 + 81** 

HRS REVIEW SCORE SHEETS 
SOIL EXPOSURE ~,A THW A Y SCORESHEET 

Max Value 

1 x 108 

10,000 

100 

50 

N/A 

N/A 

N/A 

15 

5 

N/A 

N/A 

HRS Value 
Assigned 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

5 

References and Comments 

No surface soil contamination has been observed. [9], [10] 

(See Hazardous Waste Quantity Worksheets) 

(See Table 191 

(See Table 191 

23 workers are at the site [3]. 

None identified [ 1 ] . 

None identified [ 11. 

* Multiply lines 1 x 3 x 8 and divide the product by 82,500. If the result if .5_ 60, assign the terrestrial sensitive environments targets value as calculated. 
If the result is > 60, assign a targets value for the terrestrial sensitive environments as follows: 

* * Do not round to the nearest integer. 

(60) (82,500) Please note that a pathway score based solely on terrestrial 
(line 1 I (line 3) sensitive environments is limited to a maximum of 60. 



Not applicable 

* Multipliers 
• Level I = 10 
• Level II = 1 

HRS REVIEW SCORE SHEETS 

SOIL EXPOSURE PATHWAY CALCULATIONS 

Soil Exposure Resident 
Population Targets Values 

5a. Sum (Ax 8) Level I 

5b. Sum (A x 8) Level II 

Reference/Comment: Surface soil samples have not been taken at this site, [91. [1 OJ. 

0 

0 

0 

\ 
J 



* 

Factor Categories and Factors 

10. Resident Population Threat** 
(lines 1 x 3 x 9) 

NEARBY POPULATION THREAT 
Likelihood of Release 

11 . Likelihood of lixposure (Table 5-8) 

• Attractiveness/ Accessibility 
(Table 5-6) 

• Area of Contamination (Table 5-7) 

Waste Characteristics 

12. Toxicity x Hazardous Waste Quantity 
(from line 2) 

13. Waste Characteristics (from line 3) 

14. Nearest Individual (Table 5-9) 

15. Population Within One Mile 

16. Targets (lines 14 + 15)* 

17. Nearby Population Threat* 
(lines 11 x 13 x 16) 

18. Soil Exposure Pathway Score (S.) * 
[lines (10 + 17)/82,5001 

Do not round to the nearest integer 
* * Do not round to the nearest integer 

HRS REVIEW SCORE SHEETS 

SOIL EXPOSURE PATHWAY SCORESHEET 

Max Value 

100 

100 

N/A 

N/A 

N/A 

100 

HRS Value 
Assigned 

25 

0 

5 

6 

0 

0 

References and Comments 

[ 11 

There is no analytical data. 

(31 

(See Table 20) 



0 to 1 /4 

> 1/4 to 1/2 

> 1 /2 to 1 

Population Within One Mile Factor Value 

HRS REVIEW SCORE SHEETS 

SOIL EXPOSURE PATHWAY CALCULATIONS 

Sum 
10 

327 

971 

5,528 

5 

Sum 

* 

* If < 1, do not round to the nearest integer; if 1, round to the nearest integer. 

13 

7 

33 

53 

\ 
) 

Reference/Comment: __._.1'-"3"'--------------------------------------------



Factor Categories and Factors 

Likelihood of Release 

1 . Observed Release 

2. Potential to Release 
(higher of lines 2a or 2b) 

2a. Gas Potential to Release 

2b. Particulate Potential to Release 

3. Likelihood of Release 
(higher of lines 1 or 2) 

Waste Characteristics 

4. Toxicity/Mobility (Table 6-13) 

5. Hazardous Waste Quantity 
(Table 2-6) 

• Waste Characteristics Product 
(lines 4 x 5) (go to line 6) 

6. Waste Characteristics (Table 2-7) 

HRS REVIEW SCORE SHEETS 

AIR MIGRATION PATHWAY SCORESHEET 

HRS Value 
Max Value Assigned References and Comments 

...... ~----------------------------------~! 
550 0 No sampling has been done. 

500 196 

500 175 Calculated in PREscore program. [ 11, [ 1 OJ 

470 196 Calculated in PREscore program. 161 

10,000 2 Calculated in PREscore program 

1 x 106 100 (See hazardous waste quantity worksheet) 

1 x 1012 200 

100 3 



* 

\ 
J 

I 

Factor Categories and Factors 

Targets 

7. Nearest Individual (Table 6-16) 

8. Population (8a + 8b + Bel* 

a. Level I Concentrations 

b. Level II Concentrations 

c. Potential Contamination 

9. Resources (HRS Section 6.3.3) 

10. Sensitive Environments** 
(lines 1 Oa + 1 Ob) 

a. Actual Contamination 

b. Potential Contamination 

11. Targets 
(lines 7 + 8 + 9 + 10)* 

12. Air Pathway Score (S.l * 
[(lines 3 x 6 x 11 )/82,5001 

Do not round to the nearest integer 

"\ ,, 

J 

HRS REVIEW SCORE SHEETS 

AIR MIGRATION PATHWAY SCORESHEET 

HRS Value 
Max Value Assigned References and Comments 

=·>=·=·=·=·=·=·=·=·>=··.-:· 

50 20 No observed contamination; workers are on site. 

N/A 36 

N/A 0 (See Table 21) 

N/A 0 (See Table 21) 

N/A 36 (See Table 22) 

5 5 City pier is located within Y2 mile. 

N/A 22 

N/A 0 (See Table 23) 

N/A 22 (See Table 24) 

N/A 83 

100 0.59 

\ 
) 

* * Multiply lines 3 x 6 x 10 and divide the product by 82,500. If the results is_.$.. 60, assign the sensitive environments targets value as calculated. If the 
result is > 60, assign a targets value for the sensitive environments as follows: 

(60) (82,500) Please note that a pathway score based solely on sensitive environments is 
(line 3)(1ine 6) limited to a maximum of 60 



Not applicable 

* Multipliers 
• Level I 
• Level II 

10 
1 

HRS REVIEW SCORE SHEETS 

AIR PATHWAY CALCULATIONS 

Air Population Targets 
Actual Contamination Values 

Ba. Sum (Ax B) Level I 

8b. Sum (A x Bl Level II 

Reference/Comment: No air sampling beyond the use of an OVA, has been performed at this site. 

0 

0 

0 



0 

> 0 to 1 /4 

> 1/4 to 1 /2 

> 1 /2 to 1 

> 1 to 2 

> 2 to 3 

> 3 to 4 

Potential Contamination Sum 
10 

HRS REVIEW SCORE SHEETS 

AIR PATHWAY CALCULATIONS 

23 

327 

971 

5,528 

12,928 

4,992 

4,021 

36 

* If < 1, do not round to the nearest integer; if L. 1, round to the nearest integer. 

17 

131 

28 

83 

83 

12 

7 

361 

Reference/Comment: _.__,1-=3~-----------------------------------------



HRS REVIEW SCORE SHEETS 

AIR PATHWAY CALCULATIONS 

Not applicable 

Sum: 0 

Air Sensitive Environment Targets 
=====,,.,,+-----------1 Actual Contamination Value 

Reference/Comment: No air sampling, beyond the use of an OVA, has been performed at this site. 

0 



HRS REVIEW SCORE SHEETS 

AIR PATHWAY CALCULATIONS 

Manatee 75 0.10 0.25 18.75 0 1.0 10.0 25 25 

Osprey 50 0 50 > Oto 1/4 0.25 25.0 25 6.25 

Roseate tern 75 1.75 0.0051 0.3825 > 1 /4 to 1 /2 0.054 13.0 25 1.35 

Least tern 50 1.3 0.0051 0.255 > 1 /2 to 1 0.016 60.0 75 1.2 

Loggerhead turtle 75 1.8 0.0051 0.3825 > 1 to 2 0.0051 265.0 250 1.275 

Class Ill Waters 5 0 1 5 > 2 to 3 0.0023 183.0 175 0.4025 

FL Keys Marine > 3 to 4 0.0014 302.0 350 0.49 
Sanctuary 100 0 100 

Sum (Ax BJ Sum IC x Dl 35.97 

Potential Contamination = Sum IA x Bl + Sum IC x Dl 
10 

* If < 1, do not round to the nearest integer; if L_ 1, round to the nearest ·integer. 

ReferenceiComment: See PREscore 12rintout 12ag~ i J9. 



HRS REVIEW SCORE SHEETS 

AIR PATHWAY CALCULATIONS 

Great White Heron 75 3.06 0.0014 0.105 0 1.0 
Natl. Wildlife Refuge 

Key West Natl. 75 1.05 0.0051 0.3825 > 0 to 1 /4 0.25 
Wildlife Refuge 

Mahogany 50 0.05 0.25 12.5 > 1 /4 to 0.054 
1/2 

Joewood 50 1.21 0.0051 0.255 > 1 /2 to 1 0.016 

Florida thatch palm 50 2.27 0.0023 0.115 > 1 to 2 0.0051 

Stock Island tree 75 3.1 0.0014 0.105 > 2 to 3 0.0023 
snail 

Bay Cedar 50 1.14 0.0051 0.256 > 3 to 4 0.0014 

Sum {Ax Bl 188.49 Sum (C x DI 

Potential Contamination = Sum !A x B) + Sum !C x Dl 22 * 
10 

* If < 1, do not round to the nearest integer; if 2:. 1, round to the nearest integer. 

Reference/Comment: See PREscore printout page 139. 



4.0 DOCUMENTATION OF SCORE 

The HRS II score for NAS Key West, Florida was prepared based upon four pathway analyses 
(groundwater, surface water, soils, and air). The scoring was completed using the USEPA 
PREscore software. As discussed in Section 2.0, HRS II scoring was completed for IR Site #8, 
the Fleming Key South Landfill. 

The purpose of this section is to document information used to complete the HRS II score for 
NAS Key West. In each of the following subsections, the score for each of the four migration 
pathways are discussed. These discussions are intended to provide the support documentation 
for the PREscore printouts that are included in subsection 6.1. In addition, these subsections 
discuss the assumptions, inputs to the scoresheets, and results of the scoring. 

4.1 GROUNDWATER PATHWAY. The groundwater pathway score for NAS Key Vlest was 
calculated to be 5.76 (Table 3-2). The Surficial Aquifer was the only aquifer evaluated. A 
freshwater lens occurs near the land surface within the Surficial Aquifer, above several other 
formations which do not hold potable water. The HRS worksheets are included in subsection 
3.2. 

4.1.1 Aquifer Definition and Likelihood of Release The shallow Surficial Aquifer is 
unconfined and consists of highly permeable, porous, solution-riddled, oolitic limestone. The 
greatest known thickness of the aquifer is 35 feet in the northern part of Stock Island. The 
thickness of the freshwater lens in the Surficial Aquifer, however, is about five feet at its 
thickest point in the center of the Old Town area in Key West. Groundwater levels art~ tidally 
influenced on the Keys. This aquifer, however, is not designated as karst [6, 22]. 

In order to calculate a score for NAS Key West, the Surficial Aquifer was used for the 
groundwater data. Monitoring well sampling data indicates an observed release to the Surficial 
Aquifer. The data indicated the presence of several inorganic substances including .arsenic, 
copper, mercury, lead, barium, cadmium, and chromium, as well as chlorobenzene, naphthalene, 
ethyl benzene, 1,4-dichlorobenzene, benzene, chloroform, toluene, xylenes, and sever.al other 
organics [9, 10]. Based on this data, the likelihood of release score for the Surficial Aquifer 
was calculated to be 550 (Table 3-3). Because an observed release was used :for this 
groundwater pathway, evaluation for potential to release was not addressed by PREscore in 
calculating the HRS II score. 

4.1.2 Waste Characteristics The waste characteristics value of 32 was calculated for the 
groundwater pathway by PREscore based upon a hazardous waste quantity factor of 100 and a 
toxicity/mobility factor value of 10,000. 

0757005 
KEVWEST2.APT 0 PRINTED ON RECYCLED PUEA 

4-1 



The hazardous waste quantity value is determined based upon the potential sources of hazardous 
substances, the migration pathways available, and either the hazardous constituent quantity, the 
hazardous wastestream quantity, the volume of the source, or the area of the sources. The 
source evaluated for the waste characteristics factor was the combination of wastes deposited at 
the Fleming Key South Landfill. Hazardous substances at the site have the potential to migrate 
to three of the four pathways (groundwater, surface water, and air). Factors that make 
migration to the three pathways possible are: no liner is present at the site to prevent 
groundwater migration [l]; all of the site is located within the 100-year floodplain [8]; no 
containment inhibits flooding [l]; the site is slightly accessible with some public recreation use 
[l]; and uncontaminated soil cover is less than one foot and the source is heavily vegetated, 
making it somewhat resistant to the migration of substances to air [l, 10]. 

Waste quantity is evaluated based on a tier of four measures: hazardous constituent quantity, 
hazardous wastestream quantity, volume, and area. If waste quantity can be adequately 
determined based on hazardous constituent quantity, the next three measures are not considered. 
If waste quantity is determined based on wastestream quantity, the last two measures are not 
considered. If information is not complete concerning constituent quantity or wastestream 
quantity, the volume of the source (e.g., landfill) is then used, and if volume is not available, 
the area of the source is ultimately used and all other tiers should be entered as zero [21]. 

The waste quantity value for NAS Key West is based on the source area. The landfill covers 
an area of approximately 45 acres [6]. Because refuse was disposed of in trenches, the actual 
area of the source is estimated to be half of the total acreage of the site. An area of 980, 100 
square feet was entered as the source area. This quantity was used to determine a waste quantity 
value of 100 which is assigned based on Tables 2-5 and 2-6 of the HRS Final Rule [21]. This 
same waste quantity value is used for determination of the waste characteristics values for each 
of the three pathways (groundwater, surface water, and air). 

In order to complete the final waste characteristic quantity value for the groundwater migration 
pathway, the toxicity/mobility factor was calculated. This value is determined from Table 3-9 
of the HRS Final Rule [21] based on separate toxicity and mobility factors. The toxicity and 
mobility factors are assigned by PREscore based upon the contaminants found in the 
groundwater at the landfill, and was calculated to be 10,000. 

The waste characteristic score for the groundwater migration pathway for NAS Key West was 
calculated to be 32 by multiplying the hazardous waste quantity factor (100) by the 
toxicity/mobility factor (10,000), and comparing the product to Table 2-7 in the HRS II Final 
Rule [21]. 

4.1.3 Targets Targets for the groundwater pathway were considered for the Surficial Aquifer. 
The targets score is calculated based upon the distance to the nearest well, the population served 
by the wells within a 4-mile radius, usage of the groundwater in the vicinity of NAS Key West 
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(e.g., irrigation, recreation), and the presence of a wellhead protection area. There is no 
maximum value for targets. 

The distance to the nearest well in the Surficial Aquifer from Fleming Key was estimated to be 
0.75 miles based on information obtained from NAS personnel [4]. From this information, the 
nearest well factor was assigned by PREscore to be 9. 

Groundwater from the Surficial Aquifer in the Key West area is used for potable water on a 
small scale, but is not used locally for other resources [2]. Officially, all potable water is 
supplied by the FKAA which obtains water from a wellfield in Florida City, south of Miami; 
the water is pumped 130 miles to Key West. It is estimated that many wells exist within Key 
West where people utilize a dual system and use groundwater for laundry, toilets, and to a lesser 
degree, drinking water. An estimated 500 people may obtain drinking water from the fn~shwater 
lens of the Surficial Aquifer [2]. The estimated population values of those people served by the 
Surficial Aquifer within each target distance limit as entered in PREscore are as follows: 

Radius Population Served by Population Within 
from site Surficial Aquifer Within Radius 
(miles) Radius 

0 to 1A 0 327 

> 1A. to 1/2 0 971 

>l/2tol 101 5,528 

> 1to2 235 12,928 

> 2 to 3 91 4,992 

> 3 to 4 73 4,021 

Based upon this data, a potential population factor of 9 was assigned based on Table 3-12 of the 
HRS Final Rule [21]. Groundwater is not used for commercial agriculture, silvicul1ture, or 
recreation on Key West. The resources factor is thus zero. A wellhead protection area factor 
of zero was assigned because groundwater is not protected in the Key West area [14]. 

The targets value used in calculating the final HRS II score was obtained by summing the nearest 
well factor (9), the population factor (9), the resources factor (0), and the wellhead protection 
factor (0) for the Surficial Aquifer. The final targets value was calculated to be 18. 

4.1.4 Groundwater Mi&ration Pathway Score The score for the groundwater migration 
pathway for NAS Key West was determined by multiplying the likelihood of release score (550) 
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by the waste characteristics score (32), multiplying the resulting product by the targets value 
(18), and then dividing by 82,500. The maximum value to be reported for this score is 100; the 
value obtained for NAS Key West was 3.84. 

4.2 SURFACE WATER PATHWAY. An overland flow/flood migration component and 
groundwater to surface water migration component are evaluated for the surface water pathway 
score. Scoring for each surface water pathway component includes a drinking water, food 
chain, and environmental threat factor. Ea.ch threat factor is based on a likelihood of release, 
waste characteristics, and targets value. For NAS Key West, the overland flow/flood migration 
component and the groundwater to surface water migration component were both calculated to 
be the maximum of 100. 

The first step in the calculation of the surface water pathway score is the definition of the 
segments of surface water bodies downstream from the site for a target distance of 15 miles. 
The Fleming Key Southern Landfill is located directly adjacent to Man of War Harbor (6, 
Appendix B, Map C], therefore, there is a distance of zero to the nearest surface water. The 
remainder of the segmentation for NAS Key West is based on surface water bodies shown on 
USGS quadrangles. The surface water segmentation for NAS Key West includes three 
categories for the sea waters surrounding Fleming Key: Man of War Harbor, a coastal tidal 
water, from zero to 1. 6 miles radial distance; the canals and basins beyond the Harbor, a 
shallow ocean zone of depth less than 20 feet, from 1.6 to 7.3 miles, and the Gulf of Mexico, 
a moderate depth ocean of depth 20 to 200 feet, from 7.3 to 15 miles [Appendix B, Maps Band 
C]. 

4.2.1 Overland Flow and Flood Component The following subsections describe the overland 
flow/flood migration component. 

4.2.1.1 Likelihood of Release The likelihood of release value is the same for each of the three 
threat factors (drinking water, environmental, and human food chain). At NAS Key West the 
likelihood of release factor is 550 (Table 3-4) based on the presence of heavy metals and organic 
substances in sediment and surface water samples. 

Three sediment samples were collected from along the shore line at Fleming Key South Landfill 
as part of the RI. All sediment samples (S-1, s.:.2, and S-3) contained concentrations of 
antimony, arsenic, chromium, copper, lead, manganese, and zinc. In addition, several other 
contaminants were found, including bis(2-ethylhexyl)phthalate, chloromethane, vanadium 
pentoxide, mercury, nickel, thallium, and barium [10]. During the RI conducted by IT 
Corporation in 1991, one surface water sample was collected from an open disposal trench that 
contained standing water. The sample contained concentrations of arsenic, cadmium, iron, lead, 
and manganese above the established CSCs. In addition, one PCB, Aroclor-1242, was detected 
above its CSC (10]. Because the water table is so shallow at this site, it is likely that the trench 
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intersects the water table, and the standing water may be indicative of groundwater 
contamination instead of surface water. The depth of the trench or of the sample is not known. 
It should be noted that inclusion of this data into PREscore does not affect the ultimate pathway 
score. 

4.2.1.2 Drinking Water Threat The drinking water threat score of 1.07 (Table 3-3) is based 
on the likelihood of release value, a waste characteristics value, and a targets value. The 
likelihood of release value is discussed in the previous subsection. 

The waste characteristics value, as discussed in subsection 4.1.2, is determined based on a 
toxicity/persistence factor and a hazardous quantity factor. The hazardous waste quantity factor 
for the identified source (i.e., Fleming Key South Landfill wastes) was determined to be 100 
(see subsection 4.1.2). The toxicity/persistence factor of 10,000 is based on the toxicity and 
mobility of the contaminants found in the sediment samples at the site. A total waste 
characteristics score of 32 is determined from Table 2-7 of the Final HRS rule based on the 
hazardous waste quantity and toxicity factors. 

The targets value is based on the population exposed and the resource usage of the surface water 
within the 15-mile target distance. No populations were identified to be exposed to surface 
water by drinking within the target distance because no surface water drinking water intakes 
were identified within the target distance. The sea waters surrounding Key West are, however, 
used for recreation and a resource factor of 5 was assigned [1]. A targets value for the drinking 
water threat score of 5 was determined by adding the population and resource factors of zero 
and 5, respective! y. 

The total score for the drinking water threat for the overland flow/flood migration component 
of the surface water pathway for NAS Key West was obtained by multiplying the likelihood of 
release value (550) by the waste characteristics value (32) and the targets value (5) and dividing 
the product by 82,500. This calculation resulted in a drinking water threat score of 1.07. 

4.2.1.3 Human Food Chain Threat The human food chain threat score is based on likelihood 
of release (subsection 4. 2 .1.1), waste characteristics, and targets values. Scoring of human food 
chain threat is completed in the same manner as the drinking water threat score, except an 
additional bioaccumulation value is considered for the waste characteristics score, and a different 
target population is used; 

The likelihood of release value is 550. This factor is based on observed contamination of 
sediments along the shoreline of the landfill (subsection 4.2.1.1). 

The waste characteristics value of 320 is determined from Table 2-7 of the HRS II Final Rule 
[21] based on a toxicity/persistence/bioaccumulation factor of 5.0E+08 as determined by 
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PREscore and the same hazardous waste quantity factor (100) as discussed previously (subsection 
4.2.1.2). 

The human food chain targets value is based on the addition of a food chain individual factor 
value and a food chain population factor value. For NAS Key West, 11 hazardous substances 
(arsenic, benzene, cadmium, chromium, copper, DDT, diethyl phthalate, lead, malathion, 
manganese, and mercury) have a bioaccumulation potential factor value of 500 or greater. A 
human food chain individual factor value of 45 was determined based on a level multiplier [21]. 
The multiplier of 45 is assigned when there is a fishery present within the target distance limit 
that is subject to Level II concentrations. 

Man of War Harbor and the surrounding Gulf of Mexico waters support substantial recreational 
fisheries. Information used to calculate the estimated annual production, in pounds, of 
commercial fish from these waters was obtained for 1990 from the National Marine Fisheries 
Services in Miami [20]. Waters within a 15-mile radius of the landfill are located within Fishery 
grids 001.0, 001.1, 002.0, and 002.1. The proportion of water covered within the 15 mile
radius which lies within each grid was estimated. Within the 15-mile radius, the area of water 
covered within each segment was estimated, and from this fraction, the total poundage of fish 
caught could be calculated. Within segment 1 (Man of War Harbor), 29,696 pounds of fish and 
shrimp are estimated to be caught yearly. Within segment 2 (canals and basins), the yearly catch 
is 591,298 pounds, and within segment 3 (Gulf of Mexico), the estimated catch is 2,007,784 
pounds [20]. 

Dilution weights of 0.0001, 0.0001, and 0.00001 were assigned to the fisheries in segments 1, 
2, and 3, respectively, based upon Table 4-13 of the HRS II Final Rule [21]. Based on the 
annual production of the fisheries in Man of War Harbor (29,696 pounds), a population value 
of 31 is assigned from Table 4-18 of the Final HRS rule. A Level II concentrations population 
value of 31 is calculated by multiplying the population value (31) by the level multiplier of 1 that 
is assigned to Level II concentrations in the calculation of the score. A potential human food 
chain population value of 0.0062 was calculated by multiplying the human food chain population 
values of segments 2 and 3 (310 and 3, 100) by their respective dilution factors (0.0001 and 
0.00001), summing these two products, and dividing the sum by 10. A final food chain 
population value is obtained by talcing the sum of the Level II concentration population value 
(31) and the potential contamination population value (0.0062). This sum is equivalent to 31. 

The food chain individual factor value (45) and the food chain population factor value (31) are 
added to calculate the human food chain targets value of 76. 

The total score for the human food chain threat for the overland flow/flood migration component 
of the surface water pathway for NAS Key West was obtained by multiplying the likelihood of 
release value (550) by the waste characteristics value (320), by the targets value (76), and 
dividing by 82,500. This calculation, subject to a maximum of 100, was determined to be 100. 

0757005 
KEYWEST2.RPT 0 PRINTED ON RECVCLED PAPER 

4-6 



4.2.1.4 Environmental Threat The environmental threat score is based on likelihood of 
release (subsection 4.2.1.1), waste characteristics, and targets values. The threat score is 
determined in the same manner as both the drinking water and human food chain threat scores 
but is based on different toxicity and targets factors. 

The likelihood of release value of 550, as discussed in subsection 4.2.1.1, is based on observed 
contamination of sediments and surface water. 

A waste characteristics value of 320 is based on an ecosystem toxicity/persistence/ 
bioaccumulation factor value of 5.00E+OS, and a hazardous waste quantity of 100 (as 
determined in subsection 4.2.1.2). Each hazardous substance identified in the observed release 
and the sources are assigned a respective ecosystem toxicity value, persistence value, and 
bioaccumulation value by PREscore. The highest values are used to determine the ecosystem 
toxicity/persistence/bioaccumulation factor value from Table 4-29 of the·Final HRS rulle. The 
toxicity and bioaccumulation values used for the environmental pathway are different than those 
used in the drinking water and human food chain threat pathways. For NAS Key w·est, the 
ecosystem toxicity/persistence/bioaccumulation factor value of 5.0E+OS is the same for human 
food chain threat and environmental threat because the value is based on the bioaccumulation 
factors which are the same for both pathways. 

The targets value for the environmental threat value is determined by the type of sensitive 
environments and the amount of wetlands fronting the 15-mile surface water target distance 
downstream from the site (or known point of observed contamination). Sensitive environments 
are identified in Table 4-23 of the Final HRS rule along with rating values. Sensitive 
environments and wetlands frontage within each of the NAS Key West surface water segments 
(subsection 4.2) were identified. 

Osprey habitat is located on and near the site. The osprey (Pandion haliaetus) is listed ai> a SSC 
by the Florida Game and Freshwater Fish Commission (14]. Nests are located at the Fleming 
Key Landfill, and they feed on fish in the surrounding waters [l]. Man of War Harbor~, which 
borders the site, is classified as a Class III water by the Florida Department of Environmental 
Regulation. These waters are considered important for the propagation and harvesting of fish 
and shellfish [14]. Designation of the Florida Keys National Marine Sanctuary is currently 
under consideration. It is an area which encompasses all surrounding waters of the Florida Keys 
from Biscayne National Park to Dry Tortugas [15]. 

Mangrove wetlands are protected by Florida Administrative Code 17-321. They are very 
important to the ecosystem because they hold shorelines against erosion, .support the food chain, 
and provide spawning grounds for marine life. A mangrove fringe exists around the pe1imeter 
of Fleming Key. A frontage of five miles exists within the first surface water segment, and a 
wetlands value of 150 has been assigned based on Table 4-24 of the HRS Final Rule [21]. 
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For those sensitive environments and wetlands exposed to Level I contaminant concentrations 
(ospreys, Class III waters, the Florida Keys Marine Sanctuary, and 5 miles of wetland frontage) 
a level multiplier of 10 is used to calculate a targets score. The Level I targets score is 3,050. 

The remainder of sensitive environments are evaluated as exposed to potential contamination. 
Surface water segments 1 and 2 are habitat to several federal threatened or endangered species-
the Florida manatee (Trichechus manatus), roseate tern (Stema dougallii), and Atlantic 
loggerhead turtle (Caretta caretta caretta). The least tern (Stema antillarum) is listed as 
threatened by the Florida Game and Freshwater Fish Commission. Two national wildlife 
refuges exist in the waters near the Fleming Key South Landfill, the Key West National Wildlife 
Refuge and the Great White Heron National Wildlife Refuge. Sensitive environment rating 
values are assigned from Table 4-23 of the HRS Final Rule [21]. Rating values are multiplied 
by a dilution weight for the surface water segment and added together. A dilution weight of 
0.0001 was assigned to segments 1 and 2 based on Table 4-13 of the HRS Final Rule. The 
result of 0.0425 is divided by 10 for a potential contamination targets score of 0.00425. The 
environmental targets score equals the sum of the Level I targets value (3,050), the Level II 
targets value (0), and the potential contamination value (0.00425) for a total environmental 
targets score equivalent to 3,050. 

The environmental threat score for the overland flow/flood migration component of the surface 
water pathway for NAS Key West was obtained by multiplying the likelihood of release value 
(550) by the waste characteristics value (320) and the targets value (3,050) and dividing by 
82,500. The resulting score is the maximum of 60. 

4.2.1.5 Overland Flow/Flood Component Score The watershed score for the overland 
flow/flood component for the surface water pathway for NAS Key West was determined by 
adding the drinking water threat score to the human food chain threat score and the 
environmental threat score. The component score for NAS Key West received the maximum 
score of 100. Only one watershed was evaluated; this is the watershed score. 

4.2.2 Groundwater to Surface Water Component Evaluation of the migration of 
contamination from groundwater to surface water is the second component of the Surface Water 
Pathway scoring process. The higher score of the overland flow/flood component and the 
groundwater to surface water component is used as the surface water pathway score. The 
scoring of the two components is similar. The following subsections describe the likelihood of 
release, waste characteristics, and targets scores for the groundwater to surface water 
component. 

4.2.2.1 Likelihood of Release to Aquifer The likelihood of release value is the same for each 
of the three threat components: drinking water, human food chain, and environmental. 
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As defined in Section 4. 2. 2.1. 1 of the HRS Final Rule, an observed release for the groundwater 
to surface water component is established if there is an observed release to the uppermost aquifer 
[21]. As there is an observed release to the Surficial Aquifer as described above in subsection 
4.1.1, the likelihood of release value is 550. Potential to release is not factored into the score 
if there is an observed release. 

4.2.2.2 Drinking Water Threat The·drinking water threat score is determined based on the 
likelihood to release to aquifer (subsection 4.2.2.1), waste characteristics, and target values. 
The waste characteristics value, as discussed in subsection 4.1.2, is determined based on a 
toxicity/mobility/persistence factor and a hazardous waste quantity factor. The hazardous waste 
quantity factor is 100 as determined in subsection 4.1.2. Separate toxicity, mobility, and 
persistence factors are determined by PREscore based on the types of hazardous substances 
present in an observed release to groundwater (arsenic, manganese, benzene, chlorob1enzene, 
1,4-dichlorobenzene, ethyl benzene, naphthalene, mercury, lead, xylenes, copper, and other 
substances) and hazardous substances associated with the source (barium, chromium, DDT, 
malathion, and silver). The mobility factor is an additional factor considered in the groundwater 
to surface water migration pathway. The overall toxicity/mobility/persistence value is 
1.00E+04 for NAS Key West. The waste characteristics score of 32 is determined from Table 
2-7 of the Final HRS rule based on the hazardous waste quantity and 
toxicity /mobility /persistence values. 

The targets value of 5 is the same as the value determined for the overland flow/flood migration 
component. The value represents use of the surface waters for recreation. 

The score for the drinking water threat for the groundwater to surface water migration 
component of 1.07 is calculated by multiplying the likelihood of release value (550), by the 
waste characteristics value (32) and the target value (5) and dividing by 82,500. This value is 
the same as the drinking water threat score determined for the overland flow/flood component. 

4.2.2.3 Human Food Chain Threat The human food chain threat score is calculated in the 
same manner as the drinking water threat score, but different target values and an additional 
bioaccumulation value are used. 

The likelihood of release value of 550 is the same as the value used in calculating the d:linking 
water threat. 

The waste characteristics value of 320 is based on a toxicity/mobility/persistence/ 
bioaccumulation factor of5.0E+08 as determined by PREscore and the hazardous waste quantity 
factor (100) as discussed previously (subsection 4.2.1.2). 
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The human food chain targets value is based on the addition of a food chain individual factor 
value and a food chain population factor value. In order to evaluate whether a surface water 
segment is subject to actual or potential contamination, section 4.2.1.3 of the HRS Final Rule 
states that an observed release for the surface water in-water segment of the groundwater to 
surface water migration component is established only when chemical analyses identify the same 
contaminant in both groundwater and surface water samples [21]. Nine substances were found 
to be present in both groundwater and sediment samples taken at Fleming Key South Landfill 
(arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, and vanadium 
pentoxide); therefore, Man of War Harbor is subject to actual contamination. All of the above 
listed groundwater and surface water sediment contaminants have bioaccumulation factors of 500 
or greater, with the exception of barium and vanadium pentoxide. Man of War Harbor is 
therefore subject to Level II concentrations and is assigned a factor value of 45 by PREscore. 
A food chain individual value of 45 is thus assigned to the Fleming Key South Landfill. 

Man of War Harbor supports a substantial commercial and recreational fishery. In subsection 
4.1.2.3 it is estimated that 29,696 pounds of fish are harvested each year from the harbor. This 
amount is assigned a human food chain population value of 31 from table 4-18 in the HRS Final 
Rule. Based on an observed release, Man of War Harbor is subject to Level II concentrations. 
A level multiplier of 1 is assigned, and is used with the human food chain population value (31) 
to achieve a Level II concentrations population value of 31. 

A potential human food chain population for segments 2 and 3 (channels/basins and the Gulf of 
Mexico) is calculated by taking the sum of the product of the human food chain population value 
for each water body, a dilution weighting factor, and a dilution weight adjustment. The first two 
components in the product were discussed in the overland flow/flood component in subsection 
4.2.1.3. The dilution weight adjustment is determined from Table 4-27 of the HRS Final Rule 
based on angle theta. Angle theta is determined from the sources at the site by either the two 
points at the intersection of the surface water body and the I-mile distance ring of any two other 
points of the surface water body within the I-mile distance ring, whichever results in the largest 
angle. Angle theta was measured to be 142 degrees. The dilution weight adjustment for both 
segments is 0.4 as assigned in Table 4-27 of the HRS Final Rule [2I]. The potential 
contamination population value for IR Site #8 was calculated to be 0.002. This value was added 
to the Level II concentrations value to achieve a food chain population factor value of 31. 

The food chain individual factor (45) and the food chain population factor (3I) are added to 
calculate the human food chain targets value of 76. 

The total score for the human food chain threat for the groundwater to surface water component 
of the surface water pathway for NAS Key West was obtained by multiplying the likelihood of 
release value (550) by the waste characteristics value (320), by the targets value (76), and 
dividing by 82,500. This calculation, subject to a maximum of 100, was determined to be 100. 
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4.2.2.4 Environmental Threat The environmental threat score is based on likelihood of 
release value, the waste characteristics value, and the targets value. 

The likelihood of release value of 550, as discussed in subsection 4.2.1.1, is based on observed 
contamination to groundwater. 

The waste characteristics value of 320 is based on an ecosystem toxicity/mobility/ 
persistence/bioaccumulation factor value of 5.00E+OS and a hazardous waste quantity of 100 
(as determined in subsection 4.2.1.2). The toxicity values used for the environmental pathway 
are different from those used in the drinking water and human food chain threat pathways. 

The targets value for the environmental threat value is determined by the type of sensitive 
environments and the amount of wetlands fronting the 15-mile. surface water target distance 
downstream from the site (or known point of observed contamination). Sensitive environments 
are identified in Table 4-23 of the Final HRS rule along with rating values. The sensitive 
environments and wetlands frontage identified in subsection 4.2.1.3 for the overland flow/flood 
component are the same for the groundwater to surface water component. 

The sensitive environments targets scores are the same as those for the overland flow/flood 
component because the probable point of entry of contamination to surface water is the same for 
both migration pathways. The value is multiplied by an additional dilution weight adjustment 
of 0.2 which is based on the surface water to groundwater angle (described in snbsection 
4.2.2.3). The resulting targets score is 3,050. 

The environmental threat score for the groundwater to surface water component of the~ surface 
water pathway for NAS Key West was calculated by dividing the product of the likelihood of 
release value (550), the waste characteristics value (320), and the targets value (3,050) by 
82,500. The environmental threat score is the maximum value of 60. 

4.2.2.5 Groundwater to Surface Water Component Score The score for the groundwater 
to surface water migration component for the surface water pathway for NAS Key West is 
determined by adding the drinking water threat score (1.07) to the human food chain threat score 
(100), and the environmental threat score (60). Subject to a maximum of 100, the result is a 
value of 100 for the component score. 

4.3 SOIL EXPOSURE PATIIWA Y. A soil exposure pathway score of zero was calculated 
based upon the two component scores for the threat to resident populations and the threat to 
nearby populations. 

0757005 
KEVWEST2.RPT 0 PRlllTEO OH RECYCLED PAPER 

4-11 



The resident population threat is calculated by multiplying the likelihood of exposure factor (0) 
by the waste characteristics factor (0) and the targets factor (5). The resident population threat 
is zero for the Fleming Key South Landfill. 

The likelihood of exposure value for the resident population threat is zero because an observed 
release to soils cannot be documented for IR Site #8. To date, surface soil samples have not 
been collected at the Fleming Key South Landfill, therefore, a release of hazardous substances 
to soils cannot be determined [ 1 O]. 

The waste characteristics value (0) is based on the hazardous waste quantity factor of zero and 
the toxicity factor of zero. 

The targets value for the resident population threat score was found to be 5. This value is based 
on the sum of five factors: resident individual, resident population, workers, resources, and 
terrestrial sensitive environments. The resident individual factor is zero for IR Site #8 because 
no persons live or attend school or day care within a 200-foot radius of the site, and the resident 
population factor is zero for the site because no resident persons are subject to actual 
contamination at the site. There are 23 full-time workers at the Key West Sewerage Treatment 
Plant on the site, and Table 5-4 from of the HRS Final Rule is used to assign a workers value 
of 5. The resources factor is zero for the Fleming Key South Landfill because no commercial 
agriculture, silviculture, or livestock production or grazing occurs in the vicinity of the site [l]. 
No terrestrial sensitive environments have been identified within 200 feet of the site; the 
terrestrial sensitive environments factor is therefore zero. 

The nearby population threat was calculated in the same manner as the resident threat population 
component. The likelihood of exposure factor was found to be zero based upon the 
attractiveness and accessibility of the area and the area of observed contamination. Because no 
surface soil samples have been taken at the site, the area of observed contamination is assumed 
to be zero. The attractiveness and accessibility of IR Site #8 was classified as "slightly 
accessible, with some public recreation use" based on Table 5-6 of the HRS Final Rule [21]. 
The Fleming Key South Landfill is adjacent to Man of War Harbor, and during a site 
reconnaissance, it was noted that there was a sailboat aground along the shore at the former site 
of the landfill. A small shack owned by the Navy was also noted along the shore. Otherwise, 
much of the area is surrounded by a fence [1]. It should be noted that PREscore does not 
acknowledge the attractiveness/accessibility factor for this site. Because it is not clear why 
PREscore does not include this factor for sites with a likelihood of exposure of zero, the factor 
has been added to the HRS scoresheets and worksheets included in Section 3. 0. 

The waste quantity factor (0) was calculated in the same way that the waste quantity factor was 
calculated for resident populations. 

The targets value for the nearby population threat considers two factors: the nearest individual 
and the population within one mile. A nearest individual value of one was assigned from Table 
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5-9 based on the travel distance for the nearby individual. The population within a one-mile 
target factor of 5 was determined based upon the population within the 1A., 1/z, and I-mile radii 
(Subsection 4.1.3) and distance-weighted population values assigned from Table 5-10 of the HRS 
Final Rule [21]. The nearest individual value (1) and population within one mile value (5) are 
added to achieve a targets factor of 6. 

The nearby population threat score is calculated by multiplying the likelihood of exposure factor 
(0) by the waste characteristics factor (0), and by the targets factor (6). The nearby population 
threat score for IR Site #8 is zero. 

The soil exposure pathway score for NAS Key West was calculated to be zero by adding the 
resident population threat score to the nearby population threat score and dividing the product 
by 82,500. 

4.4 AIR PATHWAY. The air migration pathway score of 0.59 was calculated based on the 
likelihood of release, the waste characteristics, and the targets factor value. Surface soil and air 
contamination are the only sources of contamination considered for establishing an observed 
release to air. To date, neither air nor surface soil sampling data has been collected at the 
Fleming Key South Landfill; therefore, an observed release cannot be documented for the air 
pathway and instead the potential to release was calculated for this pathway. 

The likelihood of release value was calculated to be 196, which is based upon the potential for 
either gas or particulates to be released. For IR Site #8, the particulate potential to release value 
was greater than the gas potential to release value, and so the former value was used for the 
potential to release factor. 

The gas potential to release factor (l 75) was based on three factors: containment, sourc.e type, 
and migration potential. The gas containment factor (7) was based on Table 6-3 of the HRS 
Final Rule and the presence of uncontaminated soil cover of less than one foot with heavy 
vegetation [21]. The soil cover depth is assumed based on an IT Corporation report that there 
is an open "tar ditch" located in the northern section of the woods and that a surface water 
sample was taken from an unfilled portion of the landfill trench during the Re:medial 
Investigation [10]. The gas source type factor (i.e., a landfill, with a bum pit) is 19 for the site, 
according to Table 6-4 of the HRS Final Rule [21]. The gas migration potential factor (6) is 
determined based on the gaseous hazardous substances associated with the source (DDT, 
malathion) and Tables 6-5 through 6-7 of the HRS Final Rule [21]. 

The particulate potential to release factor (196) was based on the same three factors as the gas 
potential to release: containment, source type, and migration potential. The particulate 
containment factor (7) is the same as the gas containment factor. The particulate source type 
factor (i.e., a landfill with a burn pit) is 22 for the site according to Table 6-4 of the HRS Final 
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Rule [21]. The particulate migration potential factor (6) is based on Figure 6-2 of the HRS Final 
Rule [21]. 

The waste characteristics score of 3 was calculated based upon the hazardous waste quantity 
value (100) and the toxicity/mobility factor of 2. 

A targets score of 83 was determined based upon the distance to the nearest individual, the 
population within several radii, the resources used for recreation within a 1h mile radius of the 
site, and the presence of sensitive environments as defined in Table 4-23 of the HRS Final Rule 
[21]. 

Distance-weighted population values are assigned for populations within four miles of the site 
based on Table 6-17 of the HRS Final Rule. The values are added and divided by 10 to achieve 
a potential contamination population value of 36. The City of Key West Sewerage Treatment 
Facility is located on the former landfill site. This building, which is the nearest regularly 
occupied area, contains 22 full-time workers [3]; therefore, a nearest individual factor of 1 was 
assigned. The city pier is located within one-half mile of the Fleming Key South Landfill, 
making the resources target value a 5. 

Sensitive environments within four miles from the site were identified and assigned a rating 
value based on Table 4-23 of the HRS Final Rule and a distance weight based on Table 6-15 of 
the Final Rule. Federally listed rare, threatened, or endangered species identified within a 4-
mile radius of IR Site #8 are: Florida manatee (Trichechus manatus), roseate tern (Stema 
dougalli1), Atlantic loggerhead turtle (Caretta caretta caretta), and Stock Island tree snail 
(Orthalicus reses reses). Florida Game and Freshwater Fish Commission threatened, 
endangered, or SSC are: osprey (Pandion haliaetus), least tern (Sterna antillarum), mahogany 
(Swietenia mahogoni), joewood (Jacquinia keyensis), Florida thatch palm (Thrinax radiata), and 
bay cedar (Suriana maritima)[l4]. Great White Heron National Wildlife Refuge, Key West 
National Wildlife Refuge, and the proposed Florida Keys Marine Sanctuary are all located within 
the target distance limit [6, 15]. In addition, Class III waters (Man of War Harbor) are 
protected by the state of Florida [14]. The acreage of wetlands within a 4-mile radius of 
Fleming Key South Landfill was estimated based on the National Wetland Inventory maps 
[Appendix B, Maps E and F]. Wetlands acreage within four miles is also assigned a distance 
weight and a wetlands rating value based on Table 6-18 of the HRS Final Rule [21]. Products 
of the sensitive environment values are added and divided by 10 to achieve a sensitive 
environments potential contamination value of 22. 

The final score for the air migration pathway for NAS Key West was obtained by multiplying 
the likelihood of release score (196) by the waste characteristics score (3), and then by the 
targets score (83), and dividing the product by 82,500. The result of this calculation was 0.59. 
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5.0 REFERENCES 

Section 5 includes the documentation of data and sources used to develop the facility narrative 
and to calculate the HRS II pathway scores for NAS Key West, Florida. Subsection 5 .1 c:ontains 
all references used for this effort. Subsection 5.2 identifies copies of full scale maps, such as 
USGS Topographical Maps, U.S. Fish and Wildlife Service Wetland Inventories, and base 
development maps which were used in developing data, and are included in Appendix B. The 
references for the report narrative are provided in alphabetical order. 

5.1 REFERENCES. The purpose of this section is to provide a list of references used to 
support the documentation of the HRS II score developed for NAS Key West. The references 
cited below are used throughout this report and are, in most cases, the same references :as those 
used for the documentation of PREscore (Section 6.0). However, PREscore incorporates its 
own documentation feature and therefore does not allow the same format of reference citation. 
Therefore, the references within this section are listed alphabetically, whereas the references for 
PREscore are listed in the order in which they were used. The following list of alphabetical 
references is provided for this report; a separate numeric list of references is provided for 
PREscore (Section 6.0). 

[1] ABB Environmental Services, 1992. Site observation of NAS Key West and pt~rsonnel 
interviews by Andrea Donlon and Rhonda Hunt; Washington, DC; August 13 and 14, 
1992. 

[2] ABB Environmental Services, 1992. Personal communication between Mark Palmer of 
Florida Keys Aqueduct Authority and Andrea Donlon of ABB-ES Washington DC; Key 
West, Florida; August 14, 1992. 

[3] ABB Environmental Services, 1992. Personal communication between Paul Hitchcock 
of Key West Wastewater Treatment Department and Andrea Donlon of ABB-ES 
Washington DC; Washington, DC; August 21, 1992. 

[4] ABB Environmental Services, 1992. Personal communication between Diane Lancaster, 
NAS Key West IR Coordinator, and Andrea Donlon of ABB-ES Washington DC; 
Washington, DC; October 4, 1992. 

[5] ABB Environmental Services, 1992. Personal communication between Housing 
Department and BEQ personnel, NAS Key West, and Andrea Donlon of ABB-ES 
Washington DC; Washington, DC; October 4, 1992. 
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[6] Envirodyne Engineers, Inc., 1985. "Initial Assessment Study, Naval Air Station, Key 
West, Florida"; St. Louis, Missouri; May, 1985. 

[7] Department of the Navy, 1992. Base loading data; Management Engineering 
Department; Naval Air Station, Key West; Florida; September 2, 1992. 

[8] Federal Emergency Management Agency, 1989. "Flood Insurance Rate Map, Monroe 
County, Florida and Incorporated Areas"; Map Number 12087C1708 F; No Location; 
Baltimore, Maryland; October 17, 1989. 

[9] Geraghty & Miller, 1987. "Verification Study, Assessment of Potential Ground-Water 
Pollution at Naval Air Station - Key West, Key West, Florida"; Tampa, FL; March, 
1987. 

[10] IT Corporation, 1991. "Remedial Investigation - Phase I for Sites 1, 3, 4, 5, 7, 8, 9, 
and 10"; Tampa, Florida; May, 1991. 

[11] IT Corporation, 1992. "Work Plans, RCRA Facility Investigation, Remedial 
Investigation, Naval Air Station - Key West, Key West, Florida"; Tampa, Florida; 
February, 1992. 

[12] Monroe County Board of County Commissioners, 1992. "Monroe County Year 2010, 
Comprehensive Plan Technical Document, Final Draft"; Stock Island, Florida; February, 
1992. 

[13] National Planning Data Corporation/CLARITAS, 1992. Population Estimates Calculated 
Using 1990 Census Data Within a 4 Mile Radius; Ithaca, New York; August, 1992. 

[14] Solin and Associates, Inc., 1991. "City of Key West, Comprehensive Plan: Data 
Inventory and Analysis"; submitted to the Florida Department of Community Affairs; 
Key West, Florida; November, 1991. 

[15] Southern Division, Naval Facilities Engineering Command, 1991. "Fish and Wildlife 
Section of the Natural Resources Plan for Naval Air Station, Key West, Florida"; Draft; 
Prepared by Tom Burst; NAVFAC P-73, Volume II, Chapter 1, Paragraph 7.f; 
Charleston, South Carolina; DRAFT; 1991. 

[16] Southern Division, Naval Facilities Engineering Command, 1992. "Master Plan Update, 
Naval Complex, Key West, Florida, Preliminary Draft Complex Plan, June 1992"; June, 
1992. 

[17] Trakk:er Maps, Inc., 1992. Full Color Street Map of the Florida Keys, Key West, 
Marathon, Key Largo, and Tavernier, Florida; Miami, Florida; 1992. 
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[18] U.S. Department of Agriculture, Soil Conservation Service, 1992. 11 Soil Survey of 
Monroe County, Florida"; South Dade Soil and Water Conservation District; Homestead, 
Florida; 1992. 

[19] U.S. Department of Commerce, 1961. "Rainfall Frequency Atlas of the United States"; 
Technical Paper No. 40; Washington, DC; May, 1961. 

[20] U.S. Department of Commerce, National Oceanic and Atmospheric Administration, 
National Marine Fisheries Service, 1992. Printout of Florida catches in waters off Key 
West; Miami, Florida; August 13, 1992. 

[21] U.S. Environmental Protection Agency, 1990. "Hazard Ranking System Final Rule"; 
Washington, DC; December 14, 1990. 

[22] U.S. Department of the Interior, Geological Survey, 1990. "Water Resources Potential 
of the Freshwater Lens at Key West, Florida"; Water Resources Investigations Report 
90-4115; Prepared in cooperation with the South Florida Water Management District; 
Tallahassee, Florida; 1990. 
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5 .2 FULL SCALE MAP DAT A DOCUMENTS. The full scale maps used for developing data 
presented in the text of the report are contained in the map pockets in Appendix B. These 
pockets contain full-scale reproductions of the maps and soil data used for developing HRS II 
scoring data for NAS Key West and its environs. 

[A] Southern Division, Naval Facilities Engineering Command, 1981. "General 
Development Map, Naval Air Station, Fleming Key Magazine, Key West, Florida"; 
November 17, 1981. 

[B] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map; 
Boca Chica, Florida; 1971. 

[C] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map; 
Key West, Florida; 1971. 

[D] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map; 
Saddlebunch Keys, Florida; 1971. 

[E] U.S. Department of the Interior, 1988. National Wetlands Inventory Maps; Fish and 
Wildlife Service; Atlanta, GA; 7.5 minute quadrangle maps; Boca Chica. 

[F] U.S. Department of the Interior, 1988. National Wetlands Inventory Maps; Fish and 
Wildlife Service; Atlanta, GA; 7 .5 minute quadrangle maps; Key West. 
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6.0 PRESCORE DISKETTE AND OUTPUTS 

Section 6.0 contains the HRS II score output generated by PREscore, and includes a 3.5-inch 
double sided/double density diskette that contains the HRS II file for NAS Key West, Florida. 

6.1 HRS II PRESCORE REPORTS. This section contains the HRS II score report for NAS 
Key West. The PREscore program uses an integrated documentation feature. Throughout the 
printouts, specific data used to obtain each factor or value is documented as to where the 
information was obtained, or how each score was developed. Section 4.0 of this report also 
includes documentation of the specific data. Data used in the calculation of the groundwater, 
surface water, soil exposure, and air pathways are applicable to the Fleming Key South Landfill. 

6.2 HRS II PRESCORE DISKETTE. This section contains a 3.5-inch double sided/double 
density diskette that includes the HRS II file for N AS Key West. The file name is 
NASKWIR8.HRS. In order to access the program, PREscore must first be installed on the hard 
drive. 
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PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 1 
NPL Characteristics Data Collection Form 

IR Site #8 - Fleming Key South Landfill - 10/07/92 

Record Information 

1. Site Name: IR Site #8 - Fleming Key South Landfill 
(as entered in CERCLIS) 

2. Site CERCLIS Number: N/A 

3. Site Reviewer: Andrea F. Donlon 

4. Date: October 12, 1992 

s. Site Location: Key West/Monroe County, Florida 
(City/County,State) 

6. Congressional District: unknown 

7. Site Coordinates: Multiple 

Latitude: 24 34'00. Longitude: 81 

Site Description 

1. Setting: Suburban 

2. current owner: Federal 

3. Current Site Status: Inactive 

4. Years of Operation: Inactive Site,from and to dates: 1962-1980 

S. How Initially Identified: Other Federal Program 

6. Entity Responsible for Waste Generation: 

Federal Facility 
Military 

7. Site Activities/Waste Deposition: 

- Other - Military landfill 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 2 
NPL Characteristics Data Collection Form 

IR Site #8 - Fleming Key South Landfill - 10/07/92 

Waste Description 

8. Wastes Deposited or Detected Onsite: 

- Organic Chemicals 
- Inorganic Chemicals 
- Solvents 
- Paints/Pigments 
- Pesticides/Herbicides 
- Metals 

Oily Waste 
- POTW Sludge Waste 
- Construction Waste 
- PCBs 

Response Actions 

9. Response/Removal Actions: 

RCRA Information 

10. For All Active Facilities, RCRA Site Status: 

- Not Applicable 

Demographic Information 

11. Workers Present Onsite: Yes 

12. Distan~e to Nearest Non~worker Individual: > 1/4 - 1/2 Mile 

13. Residential Population Within 1 Mile: 6826.0 

14. Residential Population Within 4 Miles: 28767.0 

Water Use Information 

15. Local Drinking Water Supply Source: 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 
NPL Characteristics Data Collection Form 

IR Site #8 - Fleming Key South Landfill - 10/07/92 

- Other - water pumped 130 miles 

PAGE: 

16. Total Population Served by Local Drinking Water Supply Source: Unknown 

17. Drinking Water Supply System Type for Local Drinking 
Water Supply Sources: 

- Municipal (Services over 25 People) 

18. Surface Water Adjacent to/Draining Site: 

- Bay 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 1 
HRS DOCUMENTATION RECORD 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

1. Site Name: IR Site #8 - Fleming Key South Landfill 
(as entered in CERCLIS) 

2. Site CERCLIS Number:. N/A 

3. Site Reviewer: Andrea F. Donlon 

4. Date: October 12, 1992 

5. Site Location: Key West/Monroe County, Florida 
(City/County,State) 

6. Congressional District: unknown 

7. Site Coordinates: Multiple 

Latitude: 24 34'00. Longitude: 81 

Score 

Ground Water Migration Pathway Score (Sgw) 3.84 

Surface Water Migration Pathway Score (Ssw) 100.00 

Soil Exposure Pathway Score (Ss) 0.00 

Air Migration Pathway Score (Sa) 0.82 

I Site Score 50.04 

NOTE 

EPA uses the terms "facility," "site," and "release" 
interchangeably. The term "facility" is broadly defined in CERCLA 
to include any area where hazardous substances have "come to be 
located" (CERCLA Section 109(9)), and the listing process is not 
intended to define or reflect boundaries of such facilities or 
releases. Site name·s, · and references to specific parcels or 
properties, are provided for general identification purposes only. 
Knowledge regarding .the extent of sites will be refined as more 
information is developed during the RI/FS and even during 
implementation of the remedy. 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 
GROUND WATER MIGRATION PATHWAY SCORESHEET 

PAGE: 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

GROUND WATER MIGRATION PATHWAY 
Factor Categories & Factors Maximum 

Likelihood of Release to an Aquifer 
Aquifer: Surf icial 

1. Observed Release 
2. Potential to Release 

2a. Containment 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Time 
2e. Potential to Release 

[lines 2a(2b+2c+2d)] 
3. Likelihood of Release 

Waste Characteristics 

Value 

-----------
550 

10 
10 

5 
35 

500 
550 

Value 
Assigned 

-----------

-----------
550 

10 
3 
5 

35 

430 
550 

4. Toxicity/Mobility * 1.00E+04 
5. Hazardous Waste Quantity * 100 
6. Waste Characteristics 100 32 

Targets 

7. Nearest Well 
8. Population 

Sa. Level I Concentrations 
Sb. Level II Concentrations 
Sc. Potential Contamination 
Sd. Population (lines 8a+8b+8c) 

9. Resources 
10. Wellhead Protection Area 
11. Targets (lines 7+8d+9+10) 
12. Targets (including overlaying aquifers) 
13. Aquifer Score 

----------- -----------
----------- -----------

so 9.00E+OO 

** O.OOE+OO 

** O.OOE+OO 

** 9.00E+OO 

** 9.00E+OO 
5 O.OOE+OO 

20 O.OOE+OO 

** 1.80E+Ol 

** l.80E+Ol 
100 3.S4 

GROUND WATER MIGRATION PATHWAY SCORE (Sgw) 100 3.84 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 

2 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: J; 
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

SURFACE WATER OVERLAND/FLOOD MIGRATION 
COMPONENT 
Factor Categories & Factors 
DRINKING WATER THREAT 

Likelihood of Release 

1. Observed Release 
2. Potential to Release by Overland Flow 

2a. Containment 
2b. Runoff 
2c. Distance to Surface Water 
2d. Potential to Release by Overland 

Flow [lines 2a(2b+2c)] 
3. Potential to Release by Flood 

3a. Containment (Flood) 
3b. Flood Frequency 
3c. Potential to Release by Flood 

(lines 3a x 3b) 
4. Potential to Release (lines 2d+3c) 
5. Likelihood of Release 

Waste Characteristics 

6. Toxicity/Persistence 
7. Hazardous Waste Quantity 
8. Waste Characteristics 

Targets 

9. Nearest Intake 
10. Population 

lOa. Level I Concentrations 
lOb. Level II concentrations 
lOc. Potential Contamination 
lOd. Population (lines lOa+lOb+lOc) 

11. Resources 
12. Targets (lines 9+10d+ll) 

13. DRINKING WATER THREAT SCORE 

Maximum Value 
Value Assigned 

----------- -----------
----------- ------·-----

550 550 

10 10 
25 2 
25 25 

soo 270 

10 10 
50 25 

500 250 

500 500 
550 550 

----------- -----------
----------- -----------

* l.OOE+04 
* 100 

100 32 

----------- -----------
----------- -----------

so O.OOE+OO 

** O.OOE+OO 
** O.OOE+OO 
*"' O.OOE+OO 
** O.OOE+OO 
s S.OOE+OO 

** 5.00E+60 

----------- -----------
100 1.07 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 4 
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

SURFACE WATER OVERLAND/FLOOD MIGRATION 
COMPONENT 
Factor Categories & Factors 
HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

Maximum 
Value 

Value 
Assigned 

14. Likelihood of Release (same as line 5) 550 550 

Waste Characteristics 

15. Toxicity/Persistence/Bioaccumulation * 
16. Hazardous Waste Quantity * 
17. Waste Characteristics 1000 

Targets 

18. Food Chain Individual 
19. Population 

19a. Level I Concentrations 
19b. Level II Concentrations 
19c. Pot. Human Food Chain Contamination 
19d. Population (lines 19a+l9b+l9c) 

20. Targets (lines 18+19d.) 

50 

** 
** 
** 
** 
** 

5.00E+OS 
100 
320 

4.SOE+Ol 

O.OOE+OO 
3.lOE+Ol 
6.20E-03 
3.lOE+Ol 
7.60E+Ol 

21. HUMAN FOOD CHAIN THREAT SCORE 100 100.00 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: s 
SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

SURFACE WATER OVERLAND/FLOOD MIGRATION 
COMPONENT 
Factor categories & Factors 
ENVIRONMENTAL THREAT 

Likelihood of Release 

Maximum 
Value 

Value 
Assigned 

-------------------------------------------- ----------- -----------
22. Likelihood of Release (same as line 5) 550 550 

Waste Characteristics 

23. Ecosystem Toxicity/Persistence/Bioacc. * 
24. Hazardous Waste Quantity * 
25. Waste Characteristics 1000 

Targets 

26. Sensitive Environments 
26a. Level I Concentrations ** 
26b. Level II concentrations ** 
26c. Potential Contamination 
26d. Sensitive Environments 

(lines 26a+26b+26c) 
27. Targets (line 26d) 

** 
** 

** 

5.00E+OS 
100 
320 

3.05E+03 
O.OOE+OO 
4.25E-03 
3.05E+03 

3.05E+03 

28. ENVIRONMENTAL THREAT SCORE 60 60.00 

29. WATERSHED SCORE 100 100.00 

30. SW: OVERLAND/FLOOD COMPONENT SCORE (Sof) 100 100.00 

--------------------------~-------------------------------------------
* Maximum value applies to waste characteristics category. 

** Maximum value not applicable. 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 6 
GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

GROUND WATER TO SURFACE WATER MIGRATION 
COMPONENT Maximum Value 
Factor Categories & Factors 
DRINKING WATER THREAT 

Value Assigned 

Likelihood of Release to Aquifer 
Aquifer: Surficial 

----------- -----------
1. Observed Release 
2. Potential to Release 

2a. Containment 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Time 
2e. Potential to Release 

{lines 2a(2b+2c+2d)] 
3. Likelihood of Release 

Waste Characteristics 

550 

10 
10 

5 
35 

500 
550 

4. Toxicity/Mobility/Persistence * 
5. Hazardous Waste Quantity * 
6. Waste Characteristics 100 

Targets 

7. Nearest Intake 
8. Population 

Sa. Level I Concentrations 
Sb. Level II Concentrations 
Be. Potential Contamination 
8d. Population (lines 8a+8b+8c) 

9. Resources 
10. Targets (lines 7+8d+9) 

50 

** 
** 
** 
** 

5 

** 

550 

10 
3 
5 

35 

430 
550 

1.00E+04 
100 

32 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
5.00E+OO 
5~00E+OO 

11. DRINKING WATER THREAT SCORE 100 1.07 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 7 
GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

GROUND WATER TO SURFACE WATER MIGRATION 
COMPONENT 
Factor Categories & Factors 
HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

Maximum 
Value 

Value 
Assigned 

12. Likelihood of Release (same as line 3) 550 550 

Waste Characteristics 

13. Toxicity/Mobility/Persistence/Bioacc. * 
14. Hazardous Waste Quantity * 
15. Waste Characteristics 1000 

Targets 

16. Food Chain Individual 
17. Population 

17a. Level I Concentrations 
17b. Level II Concentrations 
17c. Pot. Human Food Chain Contamination 
17d. Population (lines 17a+l7b+l7c) 

18. Targets (lines 16+17d) 

so 

** 
** 
** 
** 
** 

S.OOE+OS 
100 
320 

4.SOE+Ol 

O.OOE+OO 
3.lOE+Ol 
2.48E-03 
3.lOE+Ol 
7.60E+Ol 

19. HUMAN FOOD CHAIN THREAT SCORE 100 100.00 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 8 
GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 

IR Site #8 - Fleming Key south Landfill - 10/06/92 

GROUND WATER TO SURFACE WATER MIGRATION 
COMPONENT 
Factor Categories & Factors 
ENVIRONMENTAL THREAT 

Likelihood of Release 

Maximum 
Value 

Value 
Assigned 

20. Likelihood of Release (same as line 3) 550 550 

Waste Characteristics 

21. Ecosystem Tox./Mobility/Persist./Bioacc. * 5.00E+OS 
22. Hazardous Waste Quantity * 100 
23. Waste Characteristics 1000 320 

Targets 

24. Sensitive Environments 
24a. Level I Concentrations ** 3.05E+03 
24b. Level II Concentrations ** O.OOE+OO 
24c. Potential Contamination 
24d. Sensitive Environments 

(lines 24a+24b+24c) 
25. Targets (line 24d) 

** 
** 

** 

l.70E-03 
3.0SE+03 

3.05E+03 

26. ENVIRONMENTAL THREAT SCORE 60 60.00 

27. WATERSHED SCORE 100 100.00 

28. SW: GW to SW COMPONENT SCORE (Sgs) 100 100.00 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 
SOIL EXPOSURE PATHWAY SCORESHEET 

IR Site #8 - Fleming Key south Landfill - 10/06/92 

SOIL EXPOSURE PATHWAY 
Factor Categories & Factors 
RESIDENT POPULATION THREAT 

Likelihood of Exposure 

Maximum 
Value 

PAGE: 

Value 
Assigned 

l. Likelihood of Exposure 550 0 

Waste Characteristics 

2. Toxicity 
3. Hazardous Waste Quantity 
4. Waste Characteristics 

Targets 

5. Resident Individual 
6. Resident Population 

6a. Level I Concentrations 
6b. Level II Concentrations 
6c. Resident Population (lines 6a+6b) 

7. Workers 
8. Resources 
9. Terrestrial Sensitive Environments 

10. Targets (lines 5+6c+7+8+9) 

* 
* 

100 

50 

** 
** 
** 
15 
s 

*** 
** 

O.OOE+OO 
0 
0 

O.OOE+OO 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

11. RESIDENT POPULATION THREAT SCORE ** Q.OOE+OO 

* Max.imum value applies to waste characteristics category. 
** Maximum value not applicable. 

*** No specific maximum value applies, see HRS for details. 
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SOIL EXPOSURE PATHWAY SCORESHEET 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

SOIL EXPOSURE PATHWAY 
Factor Categories & Factors 
NEARBY POPULATION THREAT 

Likelihood of Exposure 

Maximum 
Value 

Value 
Assigned 

12. Attractiveness/Accessibility 100 O.OOE+OO 
13. Area of Contamination 100 O.OOE+OO 
14. Likelihood of Exposure 500 O.OOE+OO 

Waste Characteristics 

15. Toxicity 
16. Ha~a1:_dous Waste Quantity 
17. Waste Characterist~cs 

Targets 

* 
* 

100 

O.OOE+OO 
0 
0 

18. Nearby Individual 1 1.00E+OO 
19. Population Within 1 Mile ** 5.00E+OO 
20. Targets (lines 18+19) ** 6.00E+OO 

21. NEARBY POPULATION THREAT SCORE ** O.OOE+OO 

SOIL EXPOSURE PATHWAY SCORE (Ss) 100 0.00 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 
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AIR PATHWAY SCORESHEET 

·IR Site #8 - Fleming Key South Landfill - 10/06/92 

AIR MIGRATION PATHWAY 
Factor Categories & Factors 

Likelihood of Release 

l. Observed Release 
2. Potential to Release 

2a. Gas Potential to Release 
2b. Particulate Potential to Release 
2c. Potential to Release 

3. Likelihood of Release 

Waste Characteristics 

4. Toxicity/Mobility 
S. Hazardous Waste Quantity 
6. Waste Characteristics 

Targets 

7. Nearest Individual 
8. Population 

Ba. Level I Concentrations 
Sb. Level II Concentrations 
Sc. Potential Contamination 
Sd. Population (lines 8a+8b+8c) 

9. Resources 
10. Sensitive Environments 

lOa. Actual Contamination 
lOb. Potential contamination 
lOc. sens. Environments(lines lOa+lOb) 

11. Targets (lines 7+8d+9+10c) 

AIR MIGRATION PATHWAY SCORE (Sa) 

Maximum Value 
Value Assigned 

----------- -----------
----------- -----------

550 0 

500 273 
500 196 
500 273 
550 273 

----------- -----------
----------- -----------

* 2.00E+OO 

"' 100 
100 3 

----------- -----------
----------- -----------

50 2.00E+Ol 

** O.OOE+OO 
** O.OOE+OO 
** 3.60E+Ol 

** 3.60E+Ol 
5 5.00E+OO 

*** O.OOE+OO 
*** 2.20E+Ol 
*** 2.20E+Ol 

** 8.30E+Ol 

----------- -----------
100 8.24E-Ol 

*.Maximum value applies to waste characteristics category. 
** Maximum value not applicable. 

*** No specific maximum value applies, see HRS for details. 
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WASTE QUANTITY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

1. WASTESTREAM QUANTITY SUMMARY TABLE, SOURCE: All wastes 

a. Wastestream ID hydraulic fluid 

--------------------------------------------- -----------------------------
b. Hazardous Constituent Quantity (C) (lbs.) 0.00 

c. Data complete? NO 

d. Hazardous Wastestream Quantity (W) (lbs.) o.oo 

e. Data complete? NO 

f. Wastestream Quantity Value (W/S,000) O.OOE+OO 

Documentation for Constituents: 

Quantities of wastestream constituents are not known, next tier 
(volume/area value) must be used. All values should be entered as 
zero. 

Reference: 2, 16 

a. Wastestream ID paint 

b. Hazardous Constituent Quantity (C) (lbs.) 0.00 

c. Data Complete? NO 

d. Hazardous wastestream Quantity (W) (lbs.) o.oo 

e. Data Complete? NO 

f. Wastestream Quantity Value (W/S,000) O.OOE+OO 
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WASTE QUANTITY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

a. Wastestream ID paint thinner 

b. Hazardous Constituent Quantity (C) (lbs.) o.oo 

c. Data Complete? NO 

d. Hazardous Wastestream Quantity (W) (lbs.) 0.00 

e .. Data Complete? NO 

f. Wastestream Quantity Value (W/5,000) O.OOE+OO 

a. Wastestream ID DDT 

b. Hazardous Constituent Quantity (C) (lbs.) o.oo 

c. Data Complete? NO 

d. Hazardous Wastestream Quantity (W) (lbs.) 0.00 

e. Data Complete? NO 

f. Wastestream Quantity Value (W/S,000) O.OOE+OO 

Wastestrearn Constituent 
Hazardous Substances Concent. Units Liquid Qualifier 

DDT O.OE+OO ppb NO 

a. Wastestream ID malathion 

b. Hazardous Constituent Quantity (C) (lbs.) 0.00 

c. Data Complete? NO 

PAGE: 

-----------------------------~--------------- -----------------------------
d. Hazardous Wastestream. Quantity (W) (lbs.) 0.00 

e. Data Complete? NO 

f. Wastestream Quantity Value (W/5,000) O.OOE+OO 
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wastestream Constituent 
Hazardous Substances Concent. Units Liquid Qualifier 

Malathion O.OE+OO ppb NO 

a. Wastestream ID solvents 

b. Hazardous Constituent Quantity (C) (lbs.) 0.00 

c. Data Complete? NO 

d. Hazardous Wastestream Quantity (W) (lbs.) 0.00 

e. Data Complete? NO 

f. Wastestream Quantity Value (W/5,000) O.OOE+OO 

PAGE: 14 

---------------~-------------------------------------------------------------
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WASTE QUANTITY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

2. SOURCE HAZARDOUS WASTE QUANTITY FACTOR TABLE 

a. Source ID All wastes 

b. Source Type Landfill 

c. Secondary Source Type Burn Pit 

d. Source Volume (yd3) I Source Area (ft2) 0.00 I 980100.00 

------------------------------------------ -------------------------~------
e. Source Volume/Area Value 2.88E+02 

f. Source Hazardous Constituent Quantity O.OOE+OO 
(HCQ) Value (sum of lb) 

g. Data Complete? NO 

h. Source Hazardous Wastestream Quantity O.OOE+OO 
(WSQ) Value (sum of lf) 

i. Data Complete? NO 

k. Source Hazardous Waste Quantity (HWQ) 2.8BE+02 
Value (2e, 2f, or 2h) 

Source Depth Liquid 
(feet) 

Concent. Units 
Hazardous Substances 

Barium 
Chromium 
Silver 

Documentation for Source Type: 

> 2 
> 2 
> 2 

NO 
NO 
NO 

S.9E-02 
2.0E-02 
l.OE-02 

ppm 
ppm 
ppm 

Site 8 is located on the southern portion of Fleming Key, and was 
operated as a landfill from 1962 until 1980. Typical wastes 
disposed of at the site included general refuse from the Naval and 
Air Stations, sewage sludge, waste oil, hydraulic fluid, paint, 
paint thinner, .and solvents from the Air Station shops. The open 
trench disposal method was practiced at the landfill. The trenches 
were approximately 20 to 30 feet wide, 10 feet deep, and 500-1,000 
ft long. DDT, malathion, and diesel oil were sprayed at the 
landfill to control pests and insects. 

Reference: 2 (p. 8-16) 
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WASTE QUANTITY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for Secondary Source Type: 

At the landfill, wet garbage was placed directly into one end of the 
trench. Other wastes were taken to the western portion of the site 
and burned. The ashes and unburned portions of the wastes were then 
placed into the remainder of the trench. It is estimated that 
approximately three-quarters of a trench contained burned waste, and 
one-quarter contained wet garbage. 

Reference: 2 (p. 8-16) 

Documentation for Source Hazardous Substances: 

A total of ten borings were drilled at this site. Six of the 
borings were subsequently converted into monitoring wells. The 
borings were terminated at an average depth of 10 ft. A soil sample 
was then collected at the base of the landfill from each borehole. 

None of the detected metals were above the Concentration Standards 
for Comparison (CSC). Sample MW 8-1 contained the highest 
level of barium, sample B-4 contained the hightest level of 
chromium, and sample B-1 contained silver. 

Reference: 5 (p. 2-12, 3-17, Table 3-54) 

Documentation for Source Volume: 

From 1.962 to 1966, it is estimated that approximately 4,000 to 5,000 
tons of waste from the Naval Station were disposed at the Fleming 
Key South Landfill annually. Beginning in 1966, the public works 
activities of NAS Key West were combined with the Naval Station. 
Wastes from the Air Station at Boca Chica began being disposed at 
this site at tis time. This increased the annual amount of waste 
disposed at th~ site to approximately 8,000 tons. Based on the 
annual tonnage disposed at the site, it is estimated that 
approximately 134,500 total tons of waste were disposed of between 
the years of operation, 1962-1980. Because much of the combustible 
wastes were burned, the volume of wastes actually remaining in the 
landfill is unknown. 

Reference: 2 (p. 8-16) 
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WASTE QUANTITY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for Source Area: 

The landfill covers approximately 45 acres. There are 43,560 sq. 
feet in an acre, thus the total area of the landfill is 1,960,200 
sq.ft. Wastes were disposed of at the landfill in trenches. The 
dimensions of the trenches were 20 to 30 feet wide, 10 feet deep, 
and 500-1,000 feet long. The trenches are fairly narrow, and thus 
it is estimated that the area of landfill space is 50% of the total 
area of land allotted to the landfill. The source area is estimated 
to be 980,100 square feet. 

Reference: 2 (p. 2-7) 
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WASTE QUANTITY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

3. SITE HAZARDOUS WASTE QUANTITY SUMMARY 

No. Source ID 

1 All wastes 

Migration 
Pathways 

GW-SW-SE-A 

Constituent or 
Vol. or Area Wastestream 
Value (2e) Value (2f,2h) · 

2.BBE+02 O.OOE+OO 

Hazardous 
Waste Qty. 
Value (2k) 

2.BBE+02 
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WASTE QUANTITY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

4. PATHWAY HAZARDOUS WASTE QUANTITY AND WASTE CHARACTERISTICS SUMMARY TABL,E 

Migration Pathway Contaminant Values HWQVs* WCVs** 

Ground Water Toxicity/Mobility l.OOE+04 100 32 

SW: Overland Flow, DW Tox./Persistence l.OOE+04 100 32 

SW: Overland Flow, HFC Tox./Persis./Bioacc. 5.00E+OS 100 320 

SW: Overland Flow, Env Etox./Persis./Bioacc. S.OOE+OS 100 320 

SW: GW to SW, OW Tox./Persistence l.OOE+04 100 32 

----------------------- -------------------------------- --------- --------
SW: GW to SW, HFC Tox./Persis./Bioacc. S.OOE+08 100 320 

----------------------- -------------------------------- --------- --------
SW: GW to SW, Env Etox./Persis./Bioacc. S.OOE+08 100 320 

Soil Exposure:Resident Toxicity 

Soil Exposure: Nearby Toxicity 

Air Toxicity/Mobility 

* Hazardous Waste Quantity Factor Values 
** Waste Characteristics Factor Category Values 

Note: SW = Surface Water 
GW = Ground Water 
OW = Drinking Water Threat 
HFC = Human Food Chain Threat 
Env = Environmental Threat 

O.OOE+OO 0 0 

O.OOE+OO 0 0 

2.00E+OO 100 3 
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GROUND WATER PATHWAY AQUIFER SUMMARY 

IR Site #8 - Fleming Key south Landfill - 10/06/92 

No. Aquifer ID 

1 Surficial 

containment 

No. Source ID 

l All wastes 

Type 

Non K 

Overlaying 
No. 

0 

Inter
connected 

with 

0 

HWQ Value Containment Value 

2.88E+02 10 

===================================================== 
Containment Factor 10 

Likelihood 
of Release 

550 

Documentation for Ground Water Containment, Source All wastes: 

Landfill is unlined, and migration to the groundwater has been 
observed in samples taken from monitoring wells at the site. 

Reference: 2 (p.2-7 - 2-8), 4 (p. 3-16), 5 (p. 43) 

Net Precipitation 

Net Precipitation (inches) 0.00 

Documentation for Net Precipitation: 

Targets 

1.80E+Ol 

Figure 3-2 of the Final Rule was consulted in order to assign a net 
precipitaion factor value. Southern Florida is located in an area 
where the net precipitation factor value is 3. 

Reference: 16 
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GROUND WATER PATHWAY LIKELIHOOD OF RELEASE Surficial AQUIFER 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Aquifer: surficial 

Type of Aquifer: Non Karst 

overlaying Aquifer: O 

Interconnected with: O 

Documentation for Surficial Aquifer: 

The Florida Keys are underlain by highly transmissive limestone 
aquifers. The Miami oolite lithology of the Keys is described as 
being honeycombed with solution holes, giving the rock an 
exceedingly high permeability. Many of these holes may connect with 
channels open to the sea, allowing rainwater to rapidly escape to 
the sea and seawater to easily infiltrate the oolitic limestone. 
Thus, most groundwater is brackish, saline, or hypersaline. 

Fresh groundwater on Key West and other islands occurs in the form 
of a lens which floats on saltwater. The lens is under water-table 
conditions, and the surface often rises and falls under influence of 
the tides. The small freshwater lens at Key West averages 5 feet in 
thickness below the center of the western half of the island. The 
lens contains between 20 and 30 million gallons of freshwater, 
depen.ding on the season. Underlying the freshwater lens is a 
transition zone of freshwater-saltwater mix that extends to the 
saltwater interface. 

Reference: 2 (P· 2-2), 18 (p. l, 6) 

OBSERVED RELEASE 

No. Well ID Well Type 
Distance 

(miles) Level of Contamination 

------------------------------------------------------------------.---------
1 KWM-13 Monitoring Well 0.000 Level I 
2 KWM-14 Monitoring Well 0.000 Level I 
3 KWM-15 Monitoring Well 0.000 Level I 
4 KWM-16 Monitoring Well 0.000 Level I 
5 KWM-17 Monitoring Well 0.000 Level I 
6 MW 8-2 Monitoring Well 0.000 Level II 
7 MW 8-3 Monitoring Well o.ooo Level I 

8 MW 8-6 Monitoring Well 0.000 Level I 



Well 
No. 

1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 

3 

4 

4 
5 
5 

5 

5 

5 

5 

5 

5 
5 

5 

5 

5 
6 
7 
7 
8 
8 
8 
8 
8 
8 
8 

PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 22 
GROUND WATER PATHWAY LIKELIHOOD OF RELEASE Surficial AQUIFER 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Hazardous Substance 

Benzene 
Chlorobenzene 
Copper 
Dichlorobenzene, 1,4-
Ethyl benzene 
Mercury 
Naphthalene 
Arsenic 
Copper 
Diethyl phthalate 
Mercury 
Arsenic 
Copper 
Mercury 
Copper 
Mercury 
Arsenic 
Bromodichloromethane 
Chloroform 
Copper 
Dibromochloromethane 
Diethyl phthalate 
Ethyl benzene 
Mercury 
Toluene 
Tribromomethane 
Xylene, o-
Xylene, p-
Manganese 
Lead 
Mercury 
Arsenic 
Barium 
Cadmium 
Chlorobenzene 
Chromium 
Dichlorobenzene, 1,4-
Vanadium pentoxide 

Concent. MCL 

1.BE+OO 
7.lE+Ol 
3.0E+Ol 
4.6E+OO 
l.3E+OO 
6.2E+02 
2.SE+OO 
6.0E+OO 
l.8E+03 
3.0E+OO 
4.9E+Ol 
6.0E+OO 
3.0E+02 
5.2E+Ol 
6.0E+Ol 
5.2E+Ol 
7.0E+OO 
3.5E+OO 
l.6E+OO 
5.0E+Ol 
7.2E+00 
l.4E+OO 
l.2E+OO 
7.SE+Ol 
3.2E+OO 
3.9E+OO 
2.6E+OO 
O.OE+OO 
2.0E+02 
l.9E+03 
1.2E+Ol 
l.1E+02 
3.6E+02 
3.lE+Ol 
6.3E+Ol 
l.2E+02 
3.6E+Ol 
S.4E+01 

5.0E+OO 
O.OE+OO 
O.OE+OO 
7.SE+Ol 
O.OE+OO 
2.0E+OO 
O.OE+OO 
5.0E+Ol 
O.OE+OO 
O.OE+OO 
2.0E+OO 
S.OE+Ol 
O.OE+OO 
2.0E+OO 
O.OE+OO 
2.0E+OO 
5.0E+Ol 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
5.0E+Ol 
2.0E+OO 
5.0E+Ol 
1.0E+03 
1. OE+Ol 
O.OE+OO 
5.0E+Ol 
7.5E+Ol 
O.OE+OO 

Cancer 

l.2E+OO 
O.OE+OO 
O.OE+OO 
1. 5E+00 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
2.7E-01 
5.7E+OO 
O.OE+OO 
4.2E-Ol 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.4E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
1.5E+OO 
O.OE+OO 

RFD 

O.OE+OO 
7.0E+02 
l.3E+03 
O.OE+OO 
3.5E+03· 
1.lE+Ol 
1. 4E+02 
l.lE+Ol 
1. 3E+03 
2.8E+04 
1. lE+Ol 
l.lE+Ol 
l.3E+03 
l.lE+Ol 
1.3E+03 
l. lE+Ol 
l. lE+Ol 
7.0E+02 
3.5E+02 
l.3E+03 
7.0E+02 
2.8E+04 
3.SE+03 
l.lE+Ol 
7.0E+03 
7.0E+02 
7.0E+04 
O.OE+OO 
3.5E+03 
O.OE+OO 
l.lE+Ol 
1. lE+Ol 
2.5E+03 
1.BE+Ol 
7.0E+02 
1.8E+02 
O.OE+OO 
3.2E+02 

Units 

ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 

============================================================================= 
Observed Release Factor 550 
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GROUND WATER PATHWAY LIKELIHOOD OF RELEASE Surficial AQUIFER 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for Well KWM-13: 

A Verification Study was completed by Geraghty & Miller in 1987. At 
this time, five shallow monitor wells were installed and sampled. 
Arsenic, copper, and mercury were detected in all samples. There 
were several voes detected in the samples with concentrations all 
below 10 ppb with the exception of chlorobenzene (71 ppb in KWM-13). 
No well was identified to be the background well. 

Reference: 4 (p. 44, Appendix B Section 4) 

Documentation for Well KWM-14: 

The levels of copper were measured from this well during the RI; the 
rest of the data is from the Verification Study. 

Reference: 4 (p. 44, Appendix B Section 4), 5 (p. 3-18, Table 3-55) 

Documentation for Well MW 8-2: 

Six new monitoring wells were installed as a part of the Remedial 
Investigation conducted by IT corporation in 1991. These wells were 
sampled along with two existing wells, KWM-14 and KWM-15. In this 
study, KWM-15 was identified to be hydrologically upgradient from 
the site. All wells contained metals. Arsenic, chromium, lead, and 
mercury were detected, as were some volatile and semi-volatile 
organics. 

Reference: 5 (p. 3-18, Tables 3-55, 3-56) 

Documentation for Well MW 8-6: 

A duplicate sample of MW 8-6 showed levels of 
bis(2-ethylhexyl)phthalate and carbon disulfide. This data was not 
entered here because no levels were found in sample MW 8-6, and thus 
it was assumed that a laboratory error occurred. 
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Reference: 5 (Table 3-56) 
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POTENTIAL TO RELEASE 

containment 

Containment Factor 10 

Net Precipitation 

Net Precipitation Factor 3 

Depth tQ Aquifer 

A. Depth of Hazardous Substances 25.00 feet 

Documentation for Depth of Hazardous Substances: 

Well MW 8-4 was screened at a depth interval of 4.5 to -15.5 feet 
mean sea level (rnsl). Ground surface elevation at that location is 
9.5 msl, so the depth below land surface of this well is 25 feet. 
This is the lowest depth known to have contaminants in the 
groundwater. 

Reference: 4 (p. 10), 7 (Site 8) 

B. Depth to Aquifer from Surface 3.00 feet 

Documentation for Depth to Aquifer from Surf ace 

The IAS states that groundwater at the site is approximately two to 
three feet below undisturbed ground. For the remedial 
investigation, screen depths begarn at 2 feet bls, so a depth of 
three feet to the groundwater was chosen. 

Reference: 4 (p. 10), 7 
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c. Depth to Aquifer (B - A) 0.00 feet 

Depth to Aquifer Factor 5 

Travel Time 

Are All Layers Karst? NO 

Documentation for Karst Layers: 

There is no evidence of karst topography on Key West. 

Reference: 17 

Thickness of Layer(s) with Lowest Conductivity o.oo feet 

Documentation for Thickness of Layers with Lowest Conductivity: 

The only aquifer layer being evaluated is within 10 feet of the 
surface, and is not considered applicable in this category. 

Reference: 

Hydraulic Conductivity (cm/sec) 1.0E-04 

Documentation for Hydraulic Conductivity: 

The hydraulic conductivity of the only layer was determined to be 
lxl0-4 cm/sec based on Table 3-6 of the Final Rule and the 
composition of the aquifer. The aquifer is highly permeable, porous 
limestone. 

Reference: 16, 18 (p. l) 
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Travel Time Factor 35 

=====================================================================~====:== 

Potential to Release Factor 430 
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PAGE: 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Source: l All wastes 

Source Hazardous Waste Quantity Value: 288.26 

Hazardous Substance 

Barium 
Chromium 
DDT 
Malathion 
Silver 

Toxicity 
Value 

10000 
10000 

1000 
100 

1000 

Mobility 
Value 

1.00E-02 
l.OOE-02 
2.00E-07 
1.00E-02 
2.00E-07 

Toxicit:t I 
Mobility 
Value 

1.00E+02 
1.00E+02 
2.00E-04 
1.00E+OO 
2.00E-04 

28 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Hazardous Substances Found in an Observed Release 

Well Observed Release 
No. Hazardous Substance 

1 
1 
l 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 

5 
6 
7 
7 
8 
8 
8 
8 
8 
8 
8 

Benzene 
Chlorobenzene 
Copper 
Dichlorobenzene, 1,4-
Ethyl benzene 
Mercury 
Naphthalene 
Arsenic 
Copper 
Diethyl phthalate 
Mercury 
Arsenic 
Copper 
Mercury 
Copper 
Mercury 
Arsenic 
Bromodichloromethane 
Chloroform 
Copper 
Dibromochloromethane 
Diethyl phthalate 
Ethyl benzene 
Mercury 
Toluene 
Tribromomethane 
Xylene, o-
Xylene, p-
Manganese 
Lead 
Mercury 
Arsenic 
Clari um 
Cadmium 
Chlorobenzene 
Chromium 
Dichlorobenzene, 1,4-
Vanadium pentoxide 

Toxicity 
Value 

100 
100 
100 

10 
10 

10000 
1000 

10000 
100 

1 
10000 
10000 

100 
10000 

100 
10000 
10000 

100 
100 
100 
100 

1 
10 

10000 
10 

100 
10 
10 

10000 
10000 
10000 
10000 
10000 
10000 

100 
10000 

10 
100 

Mobility 
Value 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1. OOE+OO 
1. OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.00E-02 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

Toxicity/ 
Mobility 
Value 

l.OOE+02 
l.00E+02 
l.OOE+02 
l.OOE+Ol 
1. OOE+Ol 
1.00E+04 
l.OOE+03 
l.OOE+04 
l.OOE+02 
l.OOE+OO 
l.OOE+04 
l.OOE+04 
l.OOE+02 
l.OOE+04 
1.00E+02 
l.OOE+04 
1. OOE+04 
l.OOE+02 
l.OOE+0.2 
1. OOE+02 
l.OOE+0.2 
l.OOE+OO 
l.OOE+Ol 
l.OOE+04 
l.OOE+Ol 
l.OOE+0:2 
l.OOE+Ol 
l.OOE-01 
1.00E+04 
l.OOE+04 
1.00E+04 
l.OOE+04 
1.00E+04 
l.OOE+04 
l.OOE+0:2 
1. OOE+O•!l 
l.OOE+Ol 
l.OOE+0:2 
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GROUND WATER PATHWAY WASTE CHARACTERISTICS 

IR Site #8 - Fleming Key south Landfill - 10/06/92 

Toxicity/Mobility Value from Source Hazardous Substances: 

Toxicity/Mobility Value from Observed Release Hazardous 
Substances: 

Toxicity/Mobility Factor: 

sum of Source Hazardous Waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics Factor Category: 

PAGE: 30 

l.OOE+02 

l.OOE+04 

l.OOE+04 

2.88E+02 

100 
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GROUND WATER PATHWAY TARGETS FOR AQUIFER Surficial 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Population by Well 

No. Well ID Sample Type 

- N/A and/or data not specified 

Level I Population Factor: 

Level II Population Factor: 

Distance 
(miles) 

o.oo 

o.oo 

Level of 
Contamination Populati,on 
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GROUND WATER PATHWAY TARGETS FOR AQUIFER Surficial 

IR Site #8 - Fleming Key south Landfill - 10/06/92 

Potential Contamination by Distance Category 

Distance Category 
(miles) Population Value 

> 0 to l/4 0.0 O.OOE+OO 
> 1/4 to 1/2 o.o O.OOE+OO 
> 1/2 to 1 101.0 5.20E+OO 
> 1 to 2 235.0 3.00E+OO 
> 2 to 3 91.0 7.00E-01 
> 3 to 4 73.0 4.00E-01 

Potential Contamination Factor: 9.000 

Documentation for Target Population > 0 to 1/4 mile Distance Category: 

Potable water in Key West is served by the Key West Aqueduct 
Authority (KWAA). Water from Florida City, located south of Miami, 
is pumped 130 miles via a pipeline to Key West. The public water 
supply is available to all residents, and it is considered to be the 
only potable source of water on the Keys. A small number of people, 
however, use old wells tapping water from a freshwater lens that 
exists mainly on the western portion of the island. It is unknown 
how many people are served by these wells, but the best estimate is 
500 people within Key West. 

The total number of people using groundwater (500) was weighted 
within each target distance limit according to the percentage of the 
population located within that radius. The entire population of 
Key West is located within a 4-mile radius of the site. No wells 
are located on base property, so no people within the 1/2-mile 
radius are served by groundwater. The calculations made are as 
follows: 

Radius Population Percentage Estimated population 
(miles) within radius of total served by groundwater 
0-l/4 327 0 0 
1/4-1/2 971 0 0 
1/2-1 5,528 .201 101 
1-2 12,928 .471 235 
2-3 4,992 .182 91 
3-4 4~021 .146 73 
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GROUND WATER PATHWAY TARGETS FOR AQUIFER Surficial 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Reference: 9, 20, 25 

Nearest Well 

Level of Contamination: Potential 
Distance in miles: 0.75 

Nearest Well Factor: 9.00E+OO 

Documentation for Nearest Well: 

It is estimated that the nearest well is between 1/2 mile and 1 mile 
away from the Fleming Key South Landfill because no wells are in 
operation on Trumbo Point Annex. 

Reference: 25 

Resources 

Resource Use: NO 

Resource Factor: O.OOE+OO 

Documentation for Resources: 

No resources identified. 

Reference: 

·wellhead Protection Area 

No wellhead protection area 
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GROUND WATER PATHWAY TARGETS FOR AQUIFER Surficial 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Wellhead Protection Area Factor: O.OOE+OO 

Documentation for Wellhead Protection Area: 

Because there is no accessible deep aquifer recharge area, land 
development regulations for the City of Key West do not include an 
aquifer recharge protection ordinance. 

Reference: 11 (p. 4-28) 
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SURFACE WATER PATHWAY SEGMENT SUMMARY 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

No. Segment ID 

1 Man of War Harbor 
2 Channels/Basins 
3 Gulf of Mexico 

Water 
Segment Type Type 

Coastal Ti Salt 
Shallow Ar Salt 
Moderate D Salt 

Start 
Point 
(mi) 

o.oo 
1. 60 
7.30 

End 
Point 
(mi) 

1.60 
7.30 
15.00 

PAGE: 

Average 
Flow 
(cfs) 

N.A. 
N.A. 
N.A. 

35 
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SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

PAGE: 36 
OF RELEASE 

OBSERVED RELEASE 

No. Sample ID Sample Type Distance 
(miles) 

Level of Contamination 
DW HFC Env 

1 s-1 Sediment 0.000 Level II Level II Level 
2 s-2 Sediment 0.000 Level II Level II Level 
3 S-3 Sediment 0.000 Level II Level II Level 
4 sw-1 Aqueous 0.000 Level I Level II Level 

Sample Hazardous Substance Concent. Units 
No. 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Bis (2-ethylhexyl) phthalate 
Chloromethane 
Vanadium pentoxide 
Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Antimony 
Barium 
Copper 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
PCBs 
Silver 

1.1E+06 
1.0E+04 
2.0E+04 
4.4E+04 
1.1E+04 
7.1E+04 
1.7E+06 
5.2E+05 
1.6E+03 
6.5E+04 
1.7E+05 
2.1E+04 
3.0E+04 
1.1E+06 
5.7E+Ol 
2.0E+Ol 
3.7E+Ol 
1.7E+02 
1.6E+02 
2.9E+02 
4.3E-01 
1.lE+OO 
1.0E+Ol 

ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 

======================================================== 
Observed Release Factor 550 

Documentation for Observed Release, Sample S-1: 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its CSC (Concentration Standards for Comparison) 

II 
II 
II 
I 
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SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

[note that not all contaminants have CSCs]. 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 

Documentation for Observed Release, Sample SW-1: 

PAGE: 37 
OF RELEASE 

As a part of the Remedial Investigation conducted by IT corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its CSC. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI .. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surface water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 
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POTENTIAL TO RELEASE 

Potential to Release by Overland Flow 

Containment 

No. Source ID HWQ Value Containment Value 

1 All wastes 2.88E+02 10 

===================================================== 

Containment Factor: 10 

PAGE: 38 
OF RELEASE 

Documentation for Overland Flow Containment, Source All wastes: 

Table 4-2 of the Final Rule was used to assign a value of 10 for the 
surface water containment factor. Neither a maintained engineered 
cover nor a functioning and maintained run-on control/runoff 
management system is present at the site. 

Reference: 1, 16 
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SURFACE WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD OF RELEASE 

IR Site #8 - Fleming Key South Landfill - la/a6/92 

Distance to Surf ace Water 

Distance to Surface Water: a.a feet 

Distance to Surface Water Factor: 25 

Documentation for Distance to Surface Water: 

Man of War Harbor borders much of the former landfill boundaries. 
Therefore, the distance to surface water is a ft. 

Reference: 2 (p. 8-17) 

Runoff 

A. Drainage Area: 57.0 acres 

Documentation for Drainage Area: 

surface water drainage on Fleming Key appears to move from the 
center of the island to the lower coastal areas. The landfill site 
is surrounded on three sides by water. To the east of the site, 
some runoff from the magazine area is expected to drain towards the 
former landfill. There is a road running in the center 
of the magazine, and this is assumed to divide the island. 
After assessing the topography of the area, acreage measurements 
were make off general development maps for the facility. It is 
estimated that the drainage area covers 57 acres. 

Reference: 10 (map 4-2), 17, 22 

B. 2-year, 24-hour Rainfall: 4.5 inches 



SURFACE 
PREscore 1.0 - PRESCORE.TCL File 12/23/91 

WATER PATHWAY OVERLAND FLOW/FLOOD COMPONENT LIKELIHOOD 
IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for Rainfall: 

PAGE: 40 
OF RELEASE 

A U.S. Department of Commerce Rainfall Frequency Atlas was used to 
estimate the 2-year, 24-hour rainfall amount. Key West lies within 
the 4.5 inch zone. 

Reference: 14 (Chart 44) 

c. Soil Group: B 
Medium-textured soils with moderate infiltration rates 

Documentation for Soil Group: 

Most of Fleming Key is underlain by Udorthents-Urban land complex. 
The Soil Conservation Service places this soil type in hydrologic 
group B in cases when the soil is not covered with pavement. 

Reference: 13 (Sheet 7, Table K) 

Runoff Factor: 2 

======================================================================= 

Potential to Release by Overland Flow Factor: 270 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Potential to Release by Flood 

Flood Flood 
Containment Frequency 

No. Source IO HWQ value Value Value 

l All wastes 2.88E+02 10 25 

PAGE: 41 
OF RELEASE 

Potential 
to Release 
by Flood 

250 

======================================================================= 

Potential to Release by Flood Factor: 250 

Documentation for Flood Containment, Source All wastes: 

South Fleming Key Landfill is inundated by 100-year floods. Further 
information is not available concerning frequency of floods in the 
area. There are no topographic barriers preventing flooding on 
Fleming Key. The island is approximately 10 ft above sea level. 

Reference: 10 (map 4-2, 4-4) 

Documentation for Flood Frequency, Source All wastes: 

The source lies within the 100-year flood plain. 

Reference: 3, 10 (map 4-4) 
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SW PATHWAY: OVERLAND/FLOOD DRINKING WATER THREAT WASTE CHARACTERISTICS 

IR Site #8 - Fleming Key south Landfill - 10/06/92 

Source: 1 All wastes 

Source Hazardous Waste Quantity Value: 288.26 

Hazardous Substance 

Barium· 
Chromium 
DDT 
Malathion 
Silver. 

Toxicity 
Value 

10000 
10000 

1000 
100 

1000 

Persistence 
Value 

1.00E+OO 
1.00E+OO 
l.OOE+OO 
l.OOE+OO 
l •. OOE+OO 

Toxicity/ 
Persistence 
Value 

1.00E+04 
1.00E+04 
1.00E+03 
1.00E+02 
1.00E+03 
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SW PATHWAY: OVERLAND/FLOOD DRINKING WATER THREAT WASTE CHARACTERISTICS 

IR Site #8 - Fleming Key south Landfill - 10/06/92 

Hazardous Substances Found in an Observed Release 

Sample Observed Release 
No. Hazardous Substance 

Toxicity 
Value 

Persistence 
Value 

Toxicity/ 
Persistence 
Value 

----------------------------------------------------------------------------
l Bis (2-ethylhexyl) phthalate 100 1.00E+OO 1.00E+02 
1 Chloromethane 10 7.00E-04 7.00E-03 
1 Vanadium pentoxide 100 l.OOE+OO l.OOE+02 
2 Arsenic 10000 1.00E+OO l.OOE+04 
2 Cadmium 10000 l.OOE+OO 1.00E+04 
2 Chromium 10000 1.00E+OO 1.00E+04 
2 Lead 10000 1.00E+OO 1.00E+04 
2 Manganese 10000 1.00E+OO 1.00E+04 
2 Mercury 10000 l.OOE+OO l.OOE+04 
2 Nickel 10000 1. OOE+OO 1.00E+04 
2 Thallium 10000 l.OOE+OO 1.00E+04 
3 Antimony 10000 l.OOE+OO 1.00E+04 
3 Barium 10000 l.OOE+OO 1.00E+04 
3 Copper 100 1.00E+DO 1. OOE+D2 
4 Arsenic 10000 l.OOE+OD l.OOE+04 
4 Cadmium 10000 1.00E+OO 1.00E+04 
4 Chromium 10000 l.OOE+OO 1.00E+04 
4 Copper 100 l.OOE+OO l.OOE+02 
4 Lead 10000 l.OOE+OO 1.00E+04 
4 Manganese 10000 l.OOE+OO 1.00E+04 
4 Mercury 10000 1.00E+OO 1.00E+04 
4 PCBs 10000 1.00E+OO 1.00E+04 
4 Silver 1000 1.00E+OO l.OOE+03 
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SW PATHWAY: OVERLAND/FLOOD DRINKING WATER THREAT WASTE CHARACTERISTICS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Toxicity/Persistence Value from Source Hazardous Substances: 

Toxicity/Persistence Value from Observed Release Hazardous 
Substances: 

Toxicity/Persistence Factor: 

Sum of Source Hazardous Waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics Factor Category: 

1.0QE+04 

l.00E+04 

l.OOE+04 

2.88E+02 

100 

32 
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Level I Concentrations 

Sample ID: SW-1 
Sample Medium: Aqueous 
Location: 0.00 miles 

Units 

Hazardous Substance 

Hazardous 
Substance 
Concentration 

OW MCL 
Benchmark 
Concentration 

Arsenic S.7E+Ol S.OE+Ol ppb 
Cadmium 2.0E+Ol 1.0E+Ol ppb 
Chromium 3.7E+Ol S.OE+Ol ppb 
Copper 1.7E+02 O.OE+OO ppb 
Lead 1.6E+02 S.OE+Ol ppb 
Manganese 2.9E+02 O.OE+OO ppb 
Mercury 4.3E-Ol 2.0E+OO ppb 
PCBs 1.lE+OO O.OE+OO ppb 
Silver 1.0E+Ol S.OE+Ol ppb 

Documentation for SW-1: 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surf ace water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its csc. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data wa~ 
entered here in the surface water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: S (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Level II concentrations 

Sample ID: S-1 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Bis (2-ethylhexyl) phthalate 
Chloromethane 
Vanadium pentoxide 

Documentation for S-1: 

Hazardous 
Substance 
Concentration 

1.1E+06 
1.0E+04 
2.0E+04 

DW MCL 
Benchmark 
Concentration 

N.A. 
N.A. 
N.A. 

Units 

ppb 
ppb 
ppb 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for Comparison) 
[note that not all contaminants have CSCs). 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 

Sample ID: S-2 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous.Substance 

Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 

Sample ID: S-3 
Sample Medium: Sediment 

Hazardous 
Substance 
Concentration 

4.4E+04 
1.1E+04 
7.1E+04 
l.7E+06 
5.2E+05 
1. 6E+03 
6.5E+04 
l.7E+05 

DW MCL 
Benchmark 
Concentration 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

Units 

ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Location: 0.00 miles 

Hazardous Substance 

Antimony 
Barium 
Copper 

Most Distant Level I Sample 

sample ID: sw-1 

Hazardous 
Substance 
Concentration 

2.1E+04 
3.0E+04 
1.1E+06 

DW MCL 
Benchmark 
Concentration 

N.A. 
N.A. 
N.A. 

Distance from the Probable Point of Entry: 0.00 miles 

Documentation for SW-1: 

Units 

ppb 
ppb 
ppb 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its csc. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surface water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 

Most Distant Level II Sample 

Sample ID: S-1 
Distance from the Probable Point of Entry: 0.00 miles 
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for S-1: 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for Comparison) 
(note that not all contaminants have CSCs). 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Level I Concentrations 

Intake 

Distance Along the 
In-water Segment from the 
Probable Point of Entry (miles) 

- N/A and/or data not specified 

Population 

==========================================================~============= 

Population Served by Level I Intakes: o.o 

Level I Population Factor: O.OOE+OO 

Documentation for Intake : 

There are no drinking water intakes on the Florida Keys. 

Reference: 
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Level II Concentrations 

Intake 

Distance Along the 
In-water Segment from the 
Probable Point of Entry (miles) 

- N/A and/or data not specified 

Population 

======================================================================== 

Population Served by Level II Intakes: 0.0 

Level II Population Factor: O.OOE+OO 
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SW PATHWAY: OVERLAND FLOW/FLOOD COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Potential contamination 

Intake ID 
Average Annual 

Flow (cfs) 

- N/A and/or data not specified 

Type of Surface 
Water Body 

Total 
Population 

- N/A and/or data not specified 

Population 
Served' 

Dilution-Weighted 
Population 

======================================================================== 
Dilution-Weighted Population Served 
by Potentially Contaminated Intakes: o.o 

Potential contamination Factor: 

Nearest Intake 

Location of Nearest Drinking Water Intake: N.A. 

Nearest Intake Factor: o.oo 

Resources 

Resource Use: YES 

Resource Value: S.OOE+OO 

Documentation for Resources: 

o.o 

The waters within a 15-mile distance limit are major recreational 
waters. Beaches are located in the area, and the water is used for 
boating, fishing, and diving within 1/2 mile from the landfill site. 
This was observed during the site visit. 

Reference: l 
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Source: 1 All wastes 

Source Hazardous Waste Quantity Value: 288.26 

Hazardous Substance Toxicity 
Value 

Persistence 
Value 

Bio
accum. 
Value 

Toxicity/ 
Persistence/ 
Bioaccum. 
Value 

----------------------------------------------------------------------------
Arsenic 10000 l.OOE+OO 5.00E+02 5.00E+06 
Barium 10000 l.OOE+OO 5.00E-01 5.00E+03 
Benzene 100 4.00E-01 S.OOE+03 2.00E+OS 
Bromodichloromethane 100 4.00E-01 S.OOE+Ol 2.00E+03 
Cadmium 10000 l.OOE+OO S.00E+03 S.OOE+07 
Chlorobenzene 100 4.00E-01 S.OOE+Ol 2.00E+03 
Chloroform 100 4.00E-01 S.OOE+OO 2.00E+02 
Chromium 10000 l.OOE+OO 5.00E+02 5.00E+06 
Copper 100 l.OOE+OO S.OOE+04 S.OOE+06 
DDT 1000 1.00E+OO S.OOE+04 S.OOE+07 
Dibromochloromethane 100 4.00E-01 S.OOE+Ol 2.00E+03 
Dichlorobenzene, 1,4- 10 4.00E-01 S.OOE+Ol 2.00E+02 
Diethyl phthalate 1 1.00E+OO 5.00E+02 S.00E+02 
Ethyl benzene 10 4.00E-01 5.00E+Ol 2.00E+02 
Lead 10000 1.00E+OO S.00E+03 S.OOE+07 
Malathion 100 1.00E+OO 5.00E+03 S.OOE+OS 
Manganese 10000 1.00E+OO 5.00E+03 5.00E+07 
Mercury 10000 1.00E+OO S.OOE+04 S.OOE+08 
Naphthalene 1000 4.00E-01 S.OOE+OO 2.00E+03 
Silver 1000 1.00E+OO S.OOE+Ol S.00E+04 
Toluene 10 4.00E-01 5.00E+Ol 2.00E+02 
Tribromomethane 100 l.OOE+OO 5.00E+Ol 5.00E+03 
Vanadium pentoxide 100 1.00E+OO 5.00E-01 5.00E+Ol 
Xylene, o- 10 4.00E-01 S.OOE+Ol 2.00E+02 
Xylene, p- 10 4.00E-01 S.OOE+Ol 2.00E+02 
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Hazardous Substances Found in an Observed Release 

Sample Observed Release 
No. Hazardous Substance 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Bis (2-ethylhexyl) phthalate 
Chloromethane 
Vanadium pentoxide 
Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Antimony 
Barium 
Copper 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
PCBs 
Silver 

Toxicity Persistence Bio-
Toxicity/ 
Persistence/ 
Bioaccum. 
Value 

Value Value accum. 

100 l.OOE+OO 
10 7.00E-04 

100 l.OOE+OO 
10000 l.OOE+OO 
10000 1. OOE+OO 
10000 l.OOE+OO 
10000 1. OOE+OO 
10000 1. OOE+OO 
10000 l.OOE+OO 
10000 l.OOE+OO 
10000 1. OOE+OO 
10000 1.00E+OO 
10000 1.00E+OO 

100 1. OOE+OO 
10000 1.00E+OO 
10000 l.OOE+OO 
10000 l.OOE+OO 

100 1.00E+OO 
10000 l.OOE+OO 
10000 l.OOE+OO 
10000 1. OOE+OO 
10000 l.OOE+OO 

1000 l.OOE+OO 

Value 

5.00E+03 S.OOE+OS 
S.OOE+OO 3.SOE-02 
5.00E-01 5.00E+Ol 
5.00E+02 5.00E+06 
5.00E+03 5.00E+07 
S.OOE+02 S.OOE+06 
S.OOE+03 S.OOE+07 
S.OOE+03 S.OOE+07 
5.00E+04 5.00E+08 
5.00E+02 5.00E+06 
S.OOE+Ol S.OOE+05 
5.00E+02 5.00E+06 
5.00E-01 S.OOE+03 
5.00E+04 5.00E+06 
5.00E+02 5.00E+06 
5.00E+03 5.00E+07 
5.00E+02 5.00E+06 
5.00E+04 5.00E+06 
5.00E+03 5.00E+07 
5.00E+03 S.OOE+07 
5.00E+04 5.00E+OS 
S.OOE+04 S.OOE+OS 
5.00E+Ol 5.00E+04 
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Toxicity/Persistence/Bioaccumulation Value from Source Hazardous 
Substances: 

Toxicity/Persistence/Bioaccumulation Value from Observed Release 
Hazardous Substances: 

Toxicity/Persistence/Bioaccurnulation Factor: 

Sum of Source Hazardous waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics Factor Category: 

5.00E+07 

5.00E+08 

5.00E+OS 

2.88E+02 

100 

320 
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Level I Concentrations 

- N/A and/or data not specified 

Level II Concentrations 

Sample ID.: S-1 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Eis (2-~thylhexyl) phthalate 
Chloromethane 
Vanadium pentoxide 

Documentation for S-1: 

Hazardous 
Substance 
Concentration 

l.1E+06 
1.0E+04 
2.0E+04 

FDAAL 
Benchmark 
Concentration 

N.A. 
N.A. 
N.A. 

Units 

ppb 
ppb 
ppb 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as· part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for Comparison) 
(note that not all contaminants have CSCs). 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 

Sample ID: S-2 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Hazardous 
Substance 
Concentration 

FDAAL 
Benchmark 
Concentration 

Units 

----------------------------------------------------------------------------
Arsenic 4.4E+04 N.A. ppb 
Cadmium 1.1E+04 N.A. ppb 
Chromium 7.1E+04 N.A. ppb 
Lead l.7E+06 N.A. ppb 
Manganese 5.2E+05 N.A. ppb 
Mercury l. 6E+03 N.A. ppb 
Nickel 6.5E+04 N.A. ppb 
Thallium l. 7E+OS N.A. ppb 
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Sample ID: S-3 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Antimony 
Barium 
Copper 

Sample ID: SW-1 
Sample Medium: Aqueous 
Location: 0.00 miles 

Hazardous Substance 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
PCBs 
Silver 

Documentation for SW-1: 

Hazardous 
Substance 
Concentration 

2.1E+04 
3.0E+04 
l.1E+06 

Hazardous 
Substance 
Concentration 

S.7E+Ol 
2.0E+Ol 
3.7E+Ol 
l. 7E+02 
1.6E+02 
2.9E+02 
4.3E-01 
l.lE+OO 
l. OE+Ol 

FDAAL 
Benchmark 
Concentration 

N.A. 
N.A. 
N.A. 

FDAAL 
Benchmark 
Concentration 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

Units 

ppb 
ppb 
ppb 

Units 

ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 

As a part of the Remedial Investigation conducted by IT Corporation,. 
one surf ace water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its CSC. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surf ace water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
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affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 

Most Distant Level I Sample 

- N/A and/or data not specified 

Most Distant Level II Sample 

Sample ID: S-1 
Distance from the Probable Point of Entry: 0.00 miles 

Documentation for S-1: 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for Comparison) 
(note that not all contaminants have CSCs]. 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 
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Level I Concentrations 

Fishery 
Annual Production 
(pounds) 

- N/A and/or data not specified 

Human Food Chain 
Population Value 

======================================================================== 

Sum of Human Food Chain Population Values: O.OOE+OO 

Level I Concentrations Factor: O.OOE+OO 
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Level II concentrations 

Fishery 

1 Man of War Harbor 

Annual Production 
(pounds) 

29696.0 

Human Food Chain 
Population Value 

3.lOE+Ol 
======================================================================== 

Sum of Human Food Chain Population Values: 3.lOE+Ol 

Level II concentrations Factor: 3.lOE+Ol 

Documentation for Man of War Harbor Fishery: 

Florida catches in waters off Key west were obtained from the 
National Marine Fisheries Services in Miami. Waters within a 15 
mile radius of the landfill are located within Fishery grids 001.0, 
001.0, 002.0, and 002.1. Pounds of fish caught within each grid 
are as follows: 

Grid 001.0 001.1 002.0 002.1 
Fish 2,342,473 5,576,153 6,223,548 27,375 
Shrimp 57,161 82,616 3,138,571 77,591 
Total (lbs. ) 2,399,634 5,658,769 9, 362, 119 104,966 

A 15-mile radius was drawn around the site on the Fishery grid 
map, and it was determined that the following proportions of the 
grids were included within the target distance limit: 1/5 of 001.0, 
1/3 of 001.l, 1/36 of 002.0, and 1/60 of 002.l. These proportions 
were multiplied by the totals for each grid and added together to 
achieve a total fish catch within 15 miles of the landfill of 
2,627,990 pounds. 

Estimates of the amount of fish caught within each segment was 
calculated in the following way: It was assumed that all fish were 
uniformly caught throughout the area. Based on the area of a 
circle with a 15 mile radius, the percent area covered by the 
smaller segments were calculated, and this was multiplied by the 
total poundage of fish caught. Calculations are as follows. 

Segment Area % area x 2,627,990 pounds of fish caught 
(sq. miles) 

l (0-1.6 miles) 8 1.1 29,696 
2 (l.6-7.3) 167 22.5 591,298 
3 (7.3-15) 707 76.4 2,007,784 
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Reference: 15 
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Potential Contamination 

Fishery 

2 Channels/Basins 
3 Gulf of Mexico 

Annnual 
Type of 
Surface 

Production Water 
(pounds) Body 

591298.0 Shallow 
2007784.0 Moderate 

Average 
Annual 
Flow 
(cfs) 

Pop. Dilution 
Value Weight 
(Pi) (Di) Pi*Di 

0 310.0 l.OOE-04 3.lOE-02 
0 3100.0 l.OOE-05 3.lOE-02 

=========================================================================== 

Sum of (Pi*Di): 6.20E-02 

Potential Human Food Chain Contamination Factor: 6.20E-03 

Food Chain Individual 

Location of Nearest Fishery: Man of War Harbor 
Distance from the Probable Point of Entry: 0.00 miles 
Type of Surface Water Body: Coastal Tidal Area 
Dilution Weight: 0.0001000 
Level of Contamination: Level II 

Food Chain Individual Factor: 45.00 

Documentation for Man of War Harbor: 

The boundaries of the landfill extend to the shore of Man of War 
Harbor. It is expected that overland migration moves to this water 
body. 

Water segments were identified and measured using USGS quadrangle 
maps. Water depths are included on these maps, and segment type was 
identified using this information. 

Reference: 2 (p. 8-17), 17 
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Source: l All wastes 

Source Hazardous Waste Quantity Value: 288.26 

Hazardous Substance Eco
toxic ity 
Value 

Persistence 
Value 

Bio
accum. 
Value 

Ecotoxicity/ 
Persistence/ 
Bioaccum. 
Value 

----------------------------------------------------------------------------
Arsenic 100 l.OOE+OO 5.00E+02 5.00E+04 
Barium l l.OOE+OO 5.00E-01 5.00E-01 
Benzene 10000 4.00E-01 5.00E+04 2.00E+OS 
Bromodichloromethane 0 4.00E-01 5.00E+Ol O.OOE+OO 
Cadmium 1000 l.OOE+OO 5.00E+03 5.00E+06 
Chlorobenzene 1000 4.00E-01 5.00E+03 2.00E+06 
Chloroform 10 4.00E-01 5.00E+OO 2.00E+Ol 
Chromium 10 l.OOE+OO 5.00E+02 5.00E+03 
Copper 1000 l.OOE+OO 5.00E+04 5.00E+07 
DDT 10000 l.OOE+OO S.OOE+04 5.00E+08 
Dibromochloromethane 0 4.00E-01 5.00E+Ol O.OOE+OO 
Dichlorobenzene, 1,4- 10 4.00E-01 5.00E+Ol 2.00E+02 
Diethyl phthalate 10000 l.OOE+OO 5.00E+02 5.00E+06 
Ethyl benzene 1000 4.00E-01 5.00E+Ol 2.00E+04 
Lead 1000 l.OOE+OO 5.00E+03 5.00E+06 
Malathion 10000 l.OOE+OO 5.00E+03 5.00E+07 
Manganese o l.OOE+OO 5.00E+04 O.OOE+OO 
Mercury 10000 l.OOE+OO 5.00E+04 5.00E+OB 
Naphthalene 1000 4.00E-01 5.00E+03 2.00E+06 
Silver 10000 l.OOE+OO 5.00E+Ol 5.00E+OS 
Toluene 100 4.00E-01 5.00E+Ol 2.00E+03 
Tribromomethane 10 1.00E+OO 5.00E+Ol 5.00E+02 
Vanadium pentoxide o l.OOE+OO 5.00E-01 O.OOE+OO 
Xylene, o- 100 4.00E-01 5.00E+Ol 2.00E+03 
Xylene, p- 100 4.00E-01 5.00E+Ol 2.00E+03 
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Hazardous Substances Found in an Observed Release 

Sample Observed Release 
No. Hazardous Substance 

Eco
toxici ty 
Value 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 

Bis (2-ethylhexyl) phthalate 
Chloromethane 

1000 
l 

100 
100 

1000 
10 

1000 
100 

10000 
1000 

100 
100 

1 

Vanadium pentoxide 
Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Antimony 
Barium 
Copper 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
PCBs 
Silver 

1000 
100 

1000 
10 

1000 
1000 

100 
10000 
10000 
10000 

Persistence Bio-
Ecotoxici.ty/ 
f'ersistertce/ 
Bioaccum. Val ue accum. 

1.00E+OO 
7.00E-04 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 
1.00E+OO 

Value Value 

5.00E+04 5.00E+07 
5.00E+OO 3.50E-03 
5.00E-01 S.OOE+Ol 
5.00E+02 5.00E+04 
S.OOE+03 5.00E+06 
5.00E+02 5.00E+03 
5.00E+03 S.OOE+06 
5.00E+04 5.00E+06 
5.00E+04 5.00E+08 
5.00E+02 5.00E+OS 
5.00E+Ol 5.00E+03 
5.00E+02 5.00E+04 
5.00E-01 5.00E-01 
5.00E+04 5.00E+07 
5.00E+02 5.00E+04 
5.00E+03 5.00E+06 
5.00E+02 5.00E+03 
5.00E+04 5.00E+07 
5.00E+03 S.OOE+06 
5.00E+04 5.00E+06 
5.00E+04 5.00E+08 
5.00E+04 5.00E+08 
5.00E+Ol 5.00E+OS 
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Ecotoxicity/Persistence/Bioaccummulation Value from Source 
Hazardous Substances: 

Ecotoxicity/Persistence/Bioaccummulation Value from Observed 
Release Hazardous Substances: 

Ecotoxicity/Persistence/Bioaccummulation Factor: 

Sum of Source Hazardous Waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics Factor Category: 

5.00E+08 

5.00E+08 

5.00E+OS 

2.88E+02 

100 

320 
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Level I Concentrations 

Sample ID: SW-1 
Sample Medium: Aqueous 
Location: 0.00 miles 

Units 

Hazardous Substance 

Hazardous 
Substance 
Concentration 

AWQC Benchmarks 
Concentrations 
FRESH SALT 

----------------------------------------------------------------------------
Arsenic 5.7E+Ol l.9E+02 3.6E+Ol ppb 
Cadmium 2.0E+Ol 1.lE+OO 9.3E+OO ppb 
Chromium 3.7E+Ol O.OE+Ol O.OE+Ol ppb 
Copper 1. 7E+02 l. 2E+Ol 2.9E+OO ppb 
Lead 1. 6E+02 3.2E+OO 5.6E+OO ppb 
Manganese 2.9E+02 O.OE+Ol O.OE+Ol ppb 
Mercury 4.3E-Ol 1.2E-02 2.SE-02 ppb 
PCBs 1. lE+OO 1.4E-02 3.0E-02 ppb 
Silver 1.0E+Ol 1.2E-Ol 1.2E-01 ppb 

Documentation for SW-1: 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its csc. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surface water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32}, 6 (Appendix A) 
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Level II Concentrations 

Sample ID: s-1 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Bis (2-ethylhexyl) phthalate 
Chloromethane 
vanadium pentoxide 

Documentation for S-1: 

Hazardous 
Substance 
Concentration 

l.1E+06 
l.OE+04 
2.0E+04 

AWQC Benchmarks 
Concentrations 
FRESH SALT 

N.A. 
N.A. 
N.A. 

Units 

ppb 
ppb 
ppb 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its CSC (Concentration Standards for comparison) 
[note that not all contaminants have CSCs]. 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 

Sample ID: S-2 
sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 

Sample ID: s-3 
sample Medium: Sediment 

Hazardous 
Substance 
Concentration 

4.4E+04 
l.1E+04 
7.1E+04 
l.7E+06 
S.2E+OS 
l.6E+03 
6.SE+04 
1. 7E+OS 

AWQC Benchmarks 
Concentrations 
FRESH SALT 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

Units 

ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
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Location: O. 00 miles 

Hazardous Substance 

Antimony 
Barium 
Copper 

Most Distant Level I Sample 

Sample ID: sw-1 

Hazardous 
Substance 
Concentration 

2.1E+04 
3.0E+04 
l.1E+06 

AWQC Benchmarks 
Concentrations 
FRESH SALT 

N.A. 
N.A. 
N.A. 

Distance from the Probable Point of Entry: 0.00 miles 

Documentation for SW-1: 

Units 

ppb 
ppb 
ppb 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its csc. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surf ace water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 

Most Distant Level II Sample 

Sample ID: S-1 
Distance from the Probable Point of Entry: 0.00 miles 
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Documentation for S-1: 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for comparison) 
(note that not all contaminants have CSCs]. 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 
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Level I Concentrations 

Sensitive Environment 

3 Osprey 
9 Class III Waters 

Distance from Probable 
Point of Entry to 
Sensitive Env. (miles) 

10 FL Keys Marine Sane 

o.oo 
o.oo 
o.oo 

Sum of Sensitive Environments Values: 

Wetlands 

Wetland 

1 Mangroves 

Distance from Probable 
Point of Entry to 
Wetland (miles) 

0.00 

Sensitive · 
Environment 
Value 

50 
5 
100 

155 

Wetlands 
Frontage (miles) 

5.00 

Total Wetlands Frontage: 5.00 Miles Total Wetlands Value: 150 

======================================================================== 
Sum of Sensitive Environments Value + Wetlands Value: 3.0SE+02 

Level I Concentrations Factor: 3.0SE+03 

Documentation for Sensitive Environment Mangroves: 

Mangrove wetlands are protected by Florida Administrative Code 
17-321. A mangrove fringe exists around Fleming Key. This frontage 
distance is 5 miles, and is located entirely within the first 
surface water segment. Distances were measured from USGS quadrangle 
maps. Mangroves serve as habitat and food source for a range of 
aquatic species. Mangroves are very important to the ecosystem 
because they hold shorelines against erosion, support the food 
chain, and provide spawning grounds for marine life. Table 4-23 of 
the Final Rule was consulted to assign a score of 75 to a spawning 
area critical for the maintenance of fish and shellfish species 
within a coastal tidal water. 

Reference: 1, 11 (p. 5-9, 5-10), 16, 17 
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Documentation for Sensitive Environment Osprey: 

The Osprey, Pandion haleaetus, is listed as a Species of Special 
Concern by the Florida Game and Freshwater Fish Commission. Osprey 
nests are located at the Fleming Key South Landfill, and they feed 
on fish in the surrounding waters. Table 4-23 of the Final Rule was 
consulted to assign a value of 50 for a habitat known to be 
inhabited by a State designated endangered or threatened species. 

Reference: l, 11 (p. 6-28, 6-29), 16 

Documentation for Sensitive Environment Class III Waters: 

The Florida Department of Environmental Regulation classifies 
surface waters in the Keys as Class III waters. Class III waters 
are included as "Florida outstanding Waters", water important to the 
propogation and harvesting of fish and shellfish. Surface 
water is located directly adjacent to the landfill site. Table 4-23 
of the Final Rule was consulted to assign a value to this State 
designated area for protection or maintenance of aquatic life. 

Reference: 2 (p. 2-2), 11 (p. 6-34), 16 

Documentation for Sensitive Environment FL Keys Marine Sane: 

The Florida Keys National Marine Sanctuary covers an area which 
encompasses all of the Keys from Biscayne National Park to Dry 
Tortugas along with waters to the north and south. This marine 
sanctuary is currently under consideration. Key West and the 
landfill site are adjacent to waters within this area. Table 4-23 
of the Final Rule was consulted to assign a score of 100 for this 
Marine Sanctuary. 

Reference: 23 (p. H-3), 16 
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Level II Concentrations 

Sensitive Environment 

Distance from Probable 
Point of Entry to 
Sensitive Env. (miles) 

- N/A and/or data not specified 

sum of Sensitive Environments Values: 

Wetlands 

Wetland 

Distance from Probable 
Point of Entry to 
Wetland (miles) 

Sensitive 
Environment 
Value 

0 

Wetlands 
Frontage (miles) 

------------·-----------------------------------------------------------
- N/A and/or data not specified 

Total Wetlands Frontage: 0.00 Miles Total Wetlands Value: 0 

============================================•====&========·=====-======= 
sum of Sensitive Environments Value + Wetlands Value: O.OOE+OO 

Level II Concentrations Factor: O.OOE+OO 
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Potential Contamination 

sensitive Environments 

Type of Surface 
Water Body 

Coastal Tidal Area 
Shallow Area 
Coastal Tidal Area 
Shallow Area 
coastal Tidal Area 
Shallow Area 

Wetlands 

Type of Surf ace 
Water Body 

Sensitive Environment 

2 Manatee 
4 Roseate Terns 
5 Least Tern 
6 Loggerhead Turtle 
7 Key W Nat Wdlf Refu 
8 Gt Wt Heron Nat Wdl 

Sensitive Environment 

- N/A and/or data not specified 

Sensitive 
Environment 
Value 

75 
75 
50 
75 
75 
75 

Wetlands 
Frontage 

Documentation for Sensitive Environment Manatee: 

Wetlands 
Value 

The Florida Manatee, Trichechus manatus, is both a State and Federal 
endangered species. Manatee have been sighted off of Fleming Key. 
Manatee require two meters of water depth for access, and according 
to USGS quadrangle maps, waters off of Fleming Key are 2 meters deep 
within 0.1 miles or closer. Table 4-23 of the Final Rule was 
consulted to assign a score of 75 for habitat known to be used by a 
Federal endangered species. 

Reference: 16, 17, 23 (p. 43), 1 
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Documentation for Sensitive Environment Roseate Terns: 

The Roseate tern, Sterna dougallii, is listed as a State and Federal 
Threatened species. As of June, 1992, 5 adult roseate terns and 5 
nests were noted on Buildings 289 and 290 on Truman Annex. The 
buildings are located 1.75 miles south of Fleming Key. Distances 
were measured from USGS quadrangle maps. These birds feed in waters 
located within the target distance limit. Table 4-23 of the Final 
Rule was consulted to assign a value of 75 to this habitat known to 
be used by a Federally designated threatened species. 

Reference: 1, 16, 17, 23 (p. 39, map) 

Documentation for Sensitive Environment Least Tern: 

The least tern, Sterna antillarum, is listed as threatened by the 
Florida Game and Freshwater Fish Commission. Several tern nesting 
sites have been observed on the roofs of buildings on Truman Annex 
and on Sigsbee Park. The nearest location is 1.3 miles south of the 
landfill site. Distances were measured on a USGS quadrangle map. 
Terns feed in waters within the target distance limit of the 
landfill site. Table 4-23 of the Final Rule was consulted to assign 
a value of 50 for a habitat known to be used by a State designated 
threatened species. 

Reference: 1, 2(p. 4-11), 16, 17, 23 (Map) 

Documentation for Sensitive Environment Loggerhead Turtle: 

The loggerhead turtle, Caretta caretta caretta, is known to nest on 
beaches of Truman Annex located 1.8 miles south of the landfill 
site. The turtle is a State and Federal Threatened species. At 
Truman Annex, there were 30 live loggerhead hatchlings released on 
12 September 1991. Table 4-23 of the Final Rule was consulted to 
assign a value of 75 for habitat known to be used by a Federally 
designated threatened species. 

Reference: 16, 17, 23 (p. 28, map) 
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Documentation for Sensitive Environment Key W Nat Wdlf Refu: 

The Key West National Wildlife Refuge is located in waters 1.04 
miles west of the landfill site. Distances were measured on a USGS 
quadrangle maps. Table 4-23 of the Final Rule was consulted to 
assign a value of 75, which is the appropriate score for National 
Wildlife Refuges. 

Reference: 16, 17 

Documentation for Sensitive Environment Gt Wt Heron Nat Wdl: 

The Great White Heron National Wildlife Refuge is located 3.05 miles 
to the north of the landfill site. Distances were measured from 
USGS quadrangle maps. Table 4-23 of the Final Rule was consulted to 
assign a value of 75 for this National Wildlife Refuge. 

Reference: 16, 17 
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Type of Surface 
Water Body 

Coastal Tidal Waters 

Sum of 
Sum of Sens. Wetland Dilution 
Environment Frontage Weight 
Values(Sj) Values(Wj) (Dj) Dj(Wj+Sj) 

Shallow Ocean Zone or Great Lake 
200 
225 

0 

0 
l.OOE-04 
1.00E-04 

2.00E-02 
2.2SE-02 

Sum of Dj(Wj+Sj): 
Sum of Dj(Wj+Sj)/10: 

4.25E-02 
4.25E-03 

========================================================================= 
Potential Contamination Sensitive En.vironment Factor: 4.2SE-03 
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Containment 

No. Source ID HWQ Value Containment Value 

l All wastes 2.88E+02 10 

===================================================== 
Containment Factor 10 

Documentation for Ground Water Containment, Source All wastes: 

Landfill is unlined, and migration to the groundwater has been 
observed in samples taken from monitoring wells at the site. 

Reference: 2 (p.2-7 - 2-8), 4 (p~ 3-16), 5 (p. 43) 

Net Precipitation 

Net Precipitation (inches) o.oo 

Documentation for Net Precipitation: 

Figure 3-2 of the Final Rule was consulted in order to assign a net 
precipitaion factor value. Southern Florida is located in an area 
where the net precipitation factor value is 3. 

Reference: 16 
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Aquifer: Surf icial 

Type of Aquifer: Non Karst 

overlaying Aquifer: O 

Interconnected with: 0 

Documentation for Surficial Aquifer: 

The Florida Keys are underlain by highly transmissive limestone 
aquifers. The Miami oolite.lithology of the Keys is described as 
being honeycombed with solution holes, giving the rock an 
exceedingly high permeability. Many of these holes may connect with 
channels open to the sea, allowing rainwater to rapidly escape to 
the sea and seawater to easily infiltrate the oolitic limestone. 
Thus, most groundwater is brackish, saline, or hypersaline. 

Fresh groundwater on Key West and other islands occurs in the form 
of a lens which floats on saltwater. The lens is under water-table 
conditions, and the surface often rises and falls under influence of 
the tides. The small freshwater lens at Key West averages 5 feet in 
thickness below the center of the western half of the island. The 
lens contains between 20 and 30 million gallons of freshwater, 
depending on the season. Underlying the freshwater lens is a 
transition zone of freshwater-saltwater mix that extends to the 
saltwater interface. 

Reference: 2 (p. 2-2), 18 (p. 1, 6) 

OBSERVED RELEASE 

No. Well ID Well Type 

l KWM-13 Monitoring 
2 KWM-14 Monitoring 
3 KWM-15 Monitoring 
4 KWM-16 Monitoring 
5 KWM-17 Monitoring 
6 MW 8-2 Monitoring 
7 MW 8-3 Monitoring 
8 MW 8-6 Monitoring 

Well 
Well 
Well 
Well 
Well 
Well 
Well 
Well 

Distance 
(miles) 

o.ooo 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

Level of Contamination 

Level I 
Level I 
Level I 
Level I 
Level I 
Level II 
Level I 
Level I 



Well 
No. 

1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
3 
3 
3 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
7 
7 
8 
8 
8 
8 
8 
8 
8 
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Hazardous Substance 

Benzene 
Chlorobenzene 
Copper 
Dichlorobenzene, 1,4-
Ethyl benzene 
Mercury 
Naphthalene 
Arsenic 
Copper 
Diethyl phthalate 
Mercury 
Arsenic 
Copper 
Mercury 
Copper 
Mercury 
Arsenic 
Bromodichloromethane 
Chloroform 
Copper 
Dibromochloromethane 
Diethyl phthalate 
Ethyl benzene 
Mercury 
Toluene 
Tribromomethane 
Xylene, o-
Xylene, p-
Manganese 
Lead 
Mercury 
Arsenic 
Barium 
Cadmium 
Chlorobenzene 
Chromium 
Dichlorobenzene, 1,4-
Vanadium pentoxide 

Concent. MCL 

1.SE+OO 
7.lE+Ol 
3.0E+Ol 
4.6E+OO 
l.3E+OO 
6.2E+02 
2.SE+OO 
6.0E+OO 
1.8E+03 
3.0E+OO 
4.9E+Ol 
6.0E+OO 
3.0E+02 
S.2E+Ol 
6.0E+Ol 
S.2E+Ol 
7.0E+OO 
3.SE+OO 
1.6E+OO 
S.OE+Ol 
7.2E+OO 
1.4E+OO 
1.2E+OO 
7.SE+Ol 
3.2E+OO 
3.9E+OO 
2.6E+00 
O.OE+OO 
2.0E+02 
1.9E+03 
1.2E+Ol 
1.1E+02 
3.6E+02 
3.lE+Ol 
6.3E+Ol 

S.OE+OO 
O.OE+OO 
O.OE+OO 
7.SE+Ol 
O.OE+OO 
2.0E+OO 
O.OE+OO 
S.OE+Ol 
O.OE+OO 
O.OE+OO 
2.0E+OO 
S.OE+Ol 
O.OE+OO 
2.0E+OO 
O.OE+OO 
2.0E+OO 
5.0E+Ol 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
S.OE+Ol 
2.0E+OO 
5.0E+Ol 
1.0E+03 
1.0E+Ol 
O.OE+OO 

1.2E+02 S.OE+Ol 
3.6E+Ol . 7.SE+Ol 
S.4E+Ol O.OE+OO 

cancer 

1.2E+OO 
O.OE+OO 
O.OE+OO 
1.SE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
2.7E-Ol 
S.7E+OO 
O.OE+OO 
4.2E-Ol 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
4.4E+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
2.0E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
l.SE+OO 
O.OE+OO 

RFD 

O.OE+OO 
7.0E+02 
1.3E+03 
O.OE+OO 
3.SE+03 
1.lE+Ol 
1.4E+02 
1.lE+Ol 
1.3E+03 
2.8E+04 
1. lE+Ol 
l. lE+Ol 
1.3E+03 
1.lE+Ol 
l.3E+03 
l. lE+Ol 
1. lE+Ol 
7.0E+02 
3.SE+02 
1.3E+03 
7.0E+02 
2.8E+04 
3.SE+03 
1.lE+Ol 
7.0E+03 
7.0E+02 
7.0E+04 
O.OE+OO 
3.SE+03 
O.OE+OO 
1. lE+Ol 
1. lE+Ol 
2.SE+03 
1.SE+Ol 
7.0E+02 
1. 8E+02 
O.OE+OO 
3.2E+02 

Units 

ppb. 
. ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb. 
ppb 
ppb 
ppb 

============================================================================= 
Observed Release Factor 550 
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Documentation for Well KWM-13: 

A Verification Study was completed by Geraghty & Miller in 1987. At 
this time, five shallow monitor wells were installed and sampled. 
Arsenic, copper, and mercury were detected in all samples. There 
were several voes detected in the samples with concentrations all 
below 10 ppb with the exception of chlorobenzene (71 ppb in KWM-13). 
No well was identified to be the background well. 

Reference; 4 (p. 44, Appendix B Section 4) 

Documentation for Well KWM-14: 

The levels of copper were measured from this well during the RI; the 
rest of the data is from the Verification Study. 

Reference: 4 (p. 44, Appendix B Section 4), 5 (p. 3-18, Table 3-55) 

Documentation for Well MW 8-2: 

Six new monitoring wells were installed as a part of the Remedial 
Investigation conducted by IT Corporation in 1991. These wells were 
sampled along with two existing wells, KWM-14 and KWM-15. In this 
study, KWM-15 was identified to be hydrologically upgradient from 
the site. All wells contained metals. Arsenic, chromium, lead, and. 
mercury were detected, as were some volatile and semi-volatile 
organics. 

Reference: 5 (p. 3-18, Tables 3-55, 3-56) 

Documentation for Well MW 8-6: 

A duplicate sample of MW 8-6 showed levels of 
bis(2-ethylhexyl)phthalate and carbon disulfide. This data was not 
entered here because no levels were found in sample MW 8-6, and thus 
it was assumed that a laboratory error occurred. 
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Reference: 5 (Table 3-56) 
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POTENTIAL TO RELEASE 

Ground Water to Surf ace Water Angle 

Probable Point of Entry 0.00 miles 

Angle Theta 142 

Documentation for Ground to Surface Water PPE and Angle Theta: 

The PPE of the groundwater to surface water component is the same as 
the PPE of the overland flow/flood component. Fleming Key North 
landfill is bordered by Man of War Harbor to the west, and the 
probable point of entry is a distance of zero from the site. 
Groundwater flow is tidally influenced. A groundwater trough exists 
in the northeast portion of the site, and groundwater flows in that 
direction, but ultimately reaches surface water along the shores of 
Fleming Key. 

The angle theta was determined by drawing a 1-mile radius around the 
site on USGS quadrange maps. The angle between the intersection of 
land and water was measured using a protractor. 

Reference: 2 (p. 8-17}, 5 (p. 3-18, Figure 3-10), 17 

Containment 

Containment Factor 10 

Net Precipitation 

Net Precipitation Factor 3 

Depth to Aquifer 

A. Depth of Hazardous Substances 25.00 feet 
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Documentation for Depth of Hazardous Substances: 

Well MW 8-4 was screened at a depth interval of 4.5 to -15.5 feet 
mean sea level (msl). Ground surface elevation at that location is 
9.5 msl, so the depth below land surface of this well is 25 feet. 
This is the lowest depth known to have contaminants in the 
groundwater. 

Reference: 4 (p. 10), 7 (Site 8) 

B. Depth to Aquifer from Surface 3.00 feet 

Documentation for Depth to Aquifer from Surf ace 

The !AS states that groundwater at the site is approximately two to 
three feet below undisturbed ground. For the remedial 
investigation, screen depths begam at 2 feet bls, so a depth of 
three feet to the groundwater was chosen. 

Reference: 4 (p. 10), 7 

c. Depth to Aquifer (B - A) 0.00 feet 

Depth to Aquifer Factor 5 

Travel Time 

Are All Layers Karst? NO 

Documentation f~r Karst Layers: 

There is no evidence of karst topography on Key West. 

Reference: 17 
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Thickness of Layer(s) with Lowest Conductivity o.oo feet 

Documentation for Thickness of Layers with Lowest Conductivity: 

The only aquifer layer being evaluated is within 10 feet of the 
surface, and is not considered applicable in this category. 

Reference: 

Hydraulic Conductivity (cm/sec) 1.0E-04 

Documentation for Hydraulic Conductivity: 

The hydraulic conductivity of the only layer was determined to be 
lxl0-4 cm/sec based on Table 3-6 of the Final Rule and the 
composition of the aquifer. The aquifer is highly permeable, porous 
limestone. 

Reference: 16, 18 (p. 1) 

Travel Time Factor 35 

==========================================================================:== 
Potential to Release Factor 430 
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source: 1 All wastes 

Source Hazardous Waste Quantity Value: 288.26 

Hazardous Substance Toxicity Persist. Mobility 
Factor Value Value 
Value 

Barium. 10000 1.00E+OO 1.00E-02 
Chromium 10000 1.00E+OO 1.00E-02 
DDT 1000 1.00E+OO 2.00E-07 
Malathion 100 1.00E+OO 1.00E-02 
Silver 1000 1.00E+OO 2.00E-07 

Toxicity/ 
Mobililty/ 
Persistence 

1.00E+02 
1.00E+02 
2.00E-04 
1.00E+OO 
2.00E-04 
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Hazardous Substances Found in an Observed Release 

Observed Release 
Hazardous 
Substance 

Toxicity 
Factor 
Value 

Persist. 
Value Toxicity/ 

Persistence 

----------------------------------------------------------------------------
Arsenic 10000 l.OOE+OO l.OOE+04 
1Barium 10000 l.OOE+OO l.OOE+04 
Benzene 100 4.00E-01 4.00E+Ol 
Bromodichloromethane 100 4.00E-01 4.00E+Ol 
Cadmium 10000 l.OOE+OO l.OOE+04 
Chlorobenzene 100 4.00E-01 4.00E+Ol 
Chloroform 100 4.00E-01 4.00E+Ol 
Ch~omium 10000 l •. OOE+OO l.OOE+04 
Copper 100 l.OOE+OO l.OOE+02 
Dibromochloromethane 100 4.00E-01 4.00E+Ol 
Dichlorobenzene, 1,4- 10 4.00E-01 4.00E+OO 
Diethyl phthalate 1 l.OOE+OO l.OOE+OO 
Ethyl benzene 10 4.00E-01 4.00E+OO 
Lead 10000 l.OOE+OO l.OOE+04 
Manganese 10000 l.OOE+OO l.OOE+04 
Mercury 10000 l.OOE+OO l.OOE+04 
Naphthalene 1000 4.00E-01 4.00E+02 
Toluene 10 4.00E-01 4.00E+OO 
Tribromomethane 100 l.OOE+OO l.OOE+02 
Vanadium pentoxide 100 l.OOE+OO l.OOE+02 
Xylene, o,- 10 4.00E-01 4.00E+OO 
Xylene, p- 10 4.00E-01 4.00E+OO 
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Toxicity/Mobility/Persistence Value from Source Hazardous 
Substances: 

Toxicity/Mobility/Persistence Value from Observed Release 
Hazardous Substances: 

Toxicity/Mobility/Persistence Factor: 

Sum of Source Hazardous Waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics Factor Category: 

l.OOE+02 

l.OOE+04 

l.OOE+04 

2.88E+02 

100 

32 
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Level I Concentrations 

Sample ID: SW-1 
Sample Medium: Aqueous 
Location: 0.00 miles 

Hazardous 
Substance 

OW MCL 
Benchmark Units 

Hazardous Substance Concentration Concentration 

Observed 
in Upper 
Aquifer ? 

-------------------------------------------------------------------------·---
Arsenic 5.7E+Ol 5.0E+Ol ppb YES 
Cadmium 2.0E+Ol 1. OE+Ol ppb YES 
Chromium 3.7E+Ol S.OE+Ol ppb YES 
Copper 1.7E+02 O.OE+OO ppb YES 
Lead 1.6E+02 5.0E+Ol ppb YES 
Manganese 2.9E+02 O.OE+OO ppb YES 
Mercury 4.3E-Ol 2.0E+OO ppb YES 
PCBs l.lE+OO O.OE+OO ppb NO 
Silver l.OE+Ol 5.0E+Ol ppb NO 

Documentation for SW-1: 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its csc. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so. shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surface water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 
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Level II Concentrations 

Sample ID: S-1 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Bis (2-ethylhexyl) phthalate 
Chloromethane 
Vanadium pentoxide 

Documentation for S-1: 

Hazardous 
Substance 

DW MCL 
Benchmark 

Concentration Concentration 

1.1E+06 
l.OE+04 
2.0E+04 

N.A. 
N.A. 
N.A. 

Units 

ppb 
ppb 
ppb 

Observed 
in Upper 
Aquifer ? 

NO 
NO 
YES 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its CSC (Concentration Standards for Comparison) 
(note that not all contaminants have CSCs). 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 

Sample ID: S-2 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 

Sample ID: S-3 
Sample Medium: Sediment 

Hazardous 
Substance 

DW MCL 
Benchmark 

Concentration Concentration 

4.4E+04 N.A. 
1.1E+04 N.A. 
7.1E+04 N.A. 
1.7E+06· N.A. 
5.2E+05 N.A. 
1.6E+03 N.A. 
6.5E+04 N.A. 
1. 7E+05 N.A. 

Observed 
Units in Upper 

Aquifer ? 

ppb YES 
ppb YES 
ppb YES 
ppb YES 
ppb YES 
ppb YES 
ppb NO 
ppb NO 
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Location: 0.00 miles 

Hazardous Substance 

Hazardous 
Substance 

DW MCL 
Benchmark 

Concentration Concentration 
Units 

Observed 
in Upper 
Aquifer ? 

----------------------------------------------------------------------------
Antimony 2.1E+04 N.A. ppb NO 
Barium 3.0E+04 N.A. ppb YES 
Copper l.1E+06 N.A. ppb YES 

Most Distant Level I Sample 

----------------------------
Sample ID: sw-1 
Distance from the Probable Point of Entry: o.oo miles 

Documentation for SW-1: 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the csc. In 
addition, one PCB, aroclor-1242, was detected above its CSC. 

/~ .. ....__ There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surf ace water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 

Most Distant Level II Sample 

Sample ID: S-1 
Distance from the Probable Point of Entry: 0.00 miles 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 90 
SW PATHWAY: GW TO SW COMPONENT DRINKING WATER THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for S-1: 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Invest~gation. 
All sediment samples contained concentrations of antimony, arsenic; 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for Comparison) 
(note that not all contaminants have CSCsJ. 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 
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Level I Concentrations 

Intake 

Distance Along the 
In-water Segment from the 
Probable Point of Entry (miles) 

- N/A and/or data not specif led 

Population 

======================================================================== 

Population Served by Level I Intakes: o.o 

Level I Population Factor: O.OOE+OO 

Documentation for Intake : 

There are no drinking water intakes on the Florida Keys. 

Reference: 
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Level II Concentrations 

Intake 

Distance Along the 
In-water Segment from the 
Probable Point of Entry (miles) 

- N/A and/or data not specified 

Population 

======================================================================== 

Population Served by Level II Intakes: a.a 

Level II Population Factor: a.aaE+ao 
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Potential Contamination 

Intake ID 
Average Annual 

Flow (cfs) 

- N/A and/or data not specified 

Type of Surface 
Water Body 

- N/A and/or data not specified 

Total 
Population 

Population 
Served 

Dilution-Weighted 
Population 

======================================================================== 
Dilution-Weighted Population Served 
by Potentially Contaminated Intakes: o.o 

Potential Contamination Factor: 

Nearest Intake 

Location of Nearest Drinking Water Intake: N.A. 

Nearest I.ntake Factor: o.oo 

Resources 

Resource Use: YES 

Resource Value: S.OOE+OO 

Documentation for Resources: 

0.0 

The waters within a 15-mile distance limit are major recreational 
waters. Beaches are located in the area, and the water is used for 
boating, fishing, and diving within 1/2 mile from the landfill site. 
This was observed during the site visit. 

Reference: 1 
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Source: 1 All wastes 

source Hazardous Waste Quantity Value: 288.26 

Hazardous Substance Toxicity Persist. Mobility Bio-
Value Value Value accum. 

Value 

Tox. /Mobil./ 
Persistence/ 
Bioaccum. 
Value 

----------------------------------------------------------------------------
Arsenic 10000 1.00E+OO 1.00E-02 S.OOE+02 S.OOE+04 
Barium 10000 1.00E+OO 1.00E-02 5.00E-01 S.OOE+Ol 
Benzene 100 4.00E-01 1.00E+OO 5.00E+03 2.00E+05 
Bromodichloromethane 100 4.00E-01 1.00E-02 5.00E+Ol 2.00E+Ol 
Cadmium 10000 1.00E+OO 1.00E+OO 5.00E+03 5.00E+07 
Chlorobenzene 100 4.00E-01 1.00E-02 5.00E+Ol 2.00E+Ol 
Chloroform 100 4.00E-01 l.OOE+OO 5.00E+OO 2.00E+02 
Chromium 10000 1.00E+OO l.OOE-02 S.OOE+02 5.00E+04 
Copper 100 1.00E+OO l.OOE-02 5.00E+04 5.00E+04 
DDT 1000 1.00E+OO 2.00E-07 5.00E+04 1.00E+Ol 
Dibromochloromethane 100 4.00E-01 l.OOE-02 5.00E+Ol 2.00E+Ol 
Dichlorobenzene, 1,4- 10 4.00E-01 2.00E-03 5.00E+Ol 4.00E-01 
Diethyl phthalate l l.OOE+OO l.OOE-02 5.00E+02 5.00E+OO 
Ethyl benzene 10 4.00E-01 1.00E-02 S.OOE+Ol 2.00E+OO 
Lead 10000 1.00E+OO 2.00E-05 5.00E+03 l.OOE+03 
Malathion 100 l.OOE+OO 1.00E-02 5.00E+03 5.00E+03 
Manganese 10000 1.00E+OO 1.00E-02 5.00E+03 S.OOE+05 
Mercury 10000 l.OOE+OO 2.00E-05 5.00E+04 1.00E+04 
Naphthalene 1000 4.00E-01 2.00E-03 5.00E+OO 4.00E+OO 
Silver 1000 1.00E+OO 2.00E-07 5.00E+Ol 1.00E-02 
Toluene 10 4.00E-01 1.00E-02 S.OOE+Ol 2.00E+OO 
Tribromomethane 100 1.00E+OO 1.00E+OO 5.00E+Ol 5.00E+03 
Vanadium pentoxide 100 1.00E+OO 2.00E-05 5.00E-01 1.00E-03 
Xylene, o- 10 4.00E-01 1.00E-02 5.00E+Ol 2.00E+OO 
Xylene, p- 10 4.0qE-01 1.00E-02 5.00E+Ol 2.00E+OO 
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IR Site #8 - Fleming Key South Landfill - 10/05/92 

Hazardous Substances Found in an Observed Release 

Observed Release 
Hazardous 
Substance 

Toxicity Persist. Bio-
Value Value accum. 

Value 

Toxicity/ 
Persistence 
Bioaccum. 
Value 

------------------------------------------------------------------------··---
Arsenic 10000 1.00E+OO 5.00E+02 S.OOE+06 
Barium 10000 1.00E+OO 5.00E-01 5.00E+03 
Benzene 100 4.00E-01 5.00E+03 2.00E+05 
Bromodichloromethane 100 4.00E-01 5.00E+Ol 2.00E+03 
Cadmium 10000 l.OOE+OO S.OOE+03 S.OOE+07 
Chlorobenzene 100 4.00E-01 S.OOE+Ol 2.00E+03 
Chloroform 100 4.00E-01 5.00E+OO 2.00E+02 
Chromium 10000 l.OOE+OO 5.00E+02 S.OOE+06 
Copper 100 l.OOE+OO 5.00E+04 5.00E+06 
Dibromochloromethane 100 4.00E-01 5.00E+Ol 2.00E+03 
Dichlorobenzene, 1,4- 10 4.00E-01 5.00E+Ol 2.00E+02 
Diethyl phthalate l 1.00E+OO 5.00E+02 5.00E+02 
Ethyl benzene 10 4.00E-01 5.00E+Ol 2.00E+02 
Lead 10000 1.00E+OO 5.00E+03 S.OOE+07 
Manganese 10000 l.OOE+OO 5.00E+03 S.OOE+07 
Mercury 10000 l.OOE+OO 5.00E+04 S.00E+08 
Naphthalene 1000 4.00E-01 5.00E+OO 2.00E+03 
Toluene 10 4.00E-01 5.00E+Ol 2.00E+02 
Tribromomethane 100 l.OOE+OO S.OOE+Ol 5.00E+03 
Vanadium pentoxide 100 1.00E+OO S.OOE-01 S.OOE+Ol 
Xylene, o- 10 4.00E-01 S.OOE+Ol 2.00E+02 
Xylene, p- 10 4.00E-01 S.OOE+Ol 2.00E+02 
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Toxicity/Mobility/Persistence/Bioaccumulation Value from Source 
Hazardou~ Substances: 

Toxicity/Mobility/Persistence/Bioaccumulation Value from Observed 
Release Hazardous Substances: 

Toxicity/Mobility/Persistence/Bioaccumulation Factor: 

Sum of Source Hazardous Waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics Factor Category: 

S.OOE+04 

S.OOE+OS 

S.OOE+08 

2.88E+02 

100 

320 
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Level I Concentrations 

- N/A and/or data not specified 

Level II Concentrations 

Sample IO: S-2 
Sample Medium: Sediment 
Location: o.oo miles 

Hazardous Substance 

Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 

Sample ID: s-3 
Sample Medium: Sediment 
Location: o.oo miles 

Hazardous Substance 

Antimony 
Barium 
Copper 

Sample ID: sw-1 
Sample Medium: Aqueous 
Location: o.oo miles 

Hazardous Substance 

Hazardous 
·Substance 

FOAAL 
Benchmark 

Concentration Concentration 

4.4E+04 N.A. 
l.1E+04 N.A. 
7.1E+04 N.A. 
l.7E+06 N.A. 
5.2E+05 N.A. 
l.6E+03 N.A. 
6.5E+04 N.A. 
l.7E+OS N.A. 

Hazardous FDAAL 
Substance Benchmark 
Concentration Concentration 

2.1E+04 N.A. 
3.0E+04 N.A. 
l.1E+06 N.A. 

Hazardous FDAAL 
Substance Benchmark 
concentration concentration 

Units 

ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 
ppb 

Units 

ppb 
ppb 
ppb 

Units 

Observed 
in Upper 
Aquifer ? 

YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 

Observ•ed 
in Upp1er 
Aquife:l:." ? 

NO 
YES 
YES 

Observed 
in UppE:r 
Aquifel~ ? 

-----------------------------------------------------------------------------
Arsenic 5.7E+Ol N.A. ppb YES 
Cadmium 2.0E+Ol N.A. ppb YES 
Chromium 3.7E+Ol N.A. ppb YES 
Copper l.7E+02 N.A. ppb YES 
Lead l.6E+02 N.A. ppb YES 
Manganese 2.9E+02 N.A. ppb YES 
Mercury 4.3E-Ol N.A. ppb YES 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 98 
SW PATHWAY: GW TO SW COMPONENT HUMAN FOOD CHAIN THREAT TARGETS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

PCBs 
Silver 

Documentation for SW-1: 

l.lE+OO 
l.OE+Ol 

N.A. 
N.A. 

ppb 
ppb 

NO 
NO 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the CSC. In 
addition, one PCB, aroclor-1242, was detected above its csc. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surface water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 

Most Distant Level I Sample 

- N/A and/or data not specified 

Most Distant Level II sample 

Sample ID: S-2 
Distance from the Probable Point of Entry: o.oo miles 
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Level I concentrations 

Fishery 
Annual Production 
(pounds) 

- N/A and/or data not specified 

Human Food Chain 
Population Value 

======================================================================== 

Sum of Human Food Chain Population Values: O.OOE+OO 

Level I Concentrations Factor: O.OOE+OO 
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Level II Concentrations 

Fishery 

1 Man of War Harbor 

Annual Production 
(pounds) 

29696.0 

Human Food Chain 
Population Value 

3.lOE+Ol 
======================================================================== 

Sum of Human Food Chain Population Values: 3.lOE+Ol 

Level II Concentrations Factor: 3.lOE+Ol 

Documentation for Man of War Harbor Fishery: 

Florida catches in waters off Key West were obtained from the 
National Marine Fisheries Services in Miami. Waters within a 15 
mile radius of the landfill are located within Fishery grids 001.0, 
001.0, 002.0, and 002.1. Pounds of fish caught within each grid 
are as follows: 

Grid 001.0 001.1 002.0 002.1 
Fish 2,342,473 5,576,153 6,223,548 27,375 
Shrimp 57,161 82,616 3,138,571 77,591 
Total (lbs.) 2,399,634 5,658,769 9,362,119 104,966 

A 15-mile radius was drawn around the site on the Fishery grid 
map, and it was determined that the following proportions of the 
grids were included within the target distance limit: 1/5 of 001.0, 
1/3 of 001.1, 1/36 of 002.0, and 1/60 of 002.1. These proportions 
were multiplied by the totals for each grid and added together to 
achieve a total fish catch within 15 miles of the landfill of 
2,627,990 pounds. 

Estimates of the amount of fish caught within each segment was 
calculated in the following way: It was assumed that all fish were 
uniformly caught throughout the area. Based on the area of a 
circle with a 15 mile radius, the percent area covered by the 
smaller segments were calculated, and this was multiplied by the 
total poundage of f i·sh caught. Calculations are as follows, 

Segment Area \ area x 2,627,990 pounds of fish caught 
(sq. miles) 

1 (0-1. 6 miles) 8 1.1 29,696 
2 (l.6-7.3) 167 22.5 591,298 
3 (7.3-15) 707 76.4 2,007,784 
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Reference: 15 
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Potential Contamination 

Fishery 

2 Channels/Basins 
3 Gulf of Mexico 

Annnual 
Type of 
Surface 

Production Water 
(pounds) Body 

591298.0 Shallow 
2007784.0 Moderate 

Average 
Annual 
Flow 
(cfs) 

Pop. Dilution 
Value Weight 
(Pi) (Di) Pi*Di 

0 310.0 4.00E-05 l.24E-02 
0 3100.0 4.00E-06 1.24E-02 

=========================================================================== 

Sum of (Pi*Di): 2.48E-02 

Potential Human Food Chain Contamination Factor: 2.48E-03 

Food Chain Individual 

Location of Nearest Fishery: Man of War Harbor 
Distance from the Probable Point of Entry: 0.00 miles 
Type of Surface Water Body: Coastal Tidal Area 
Dilution Weight: 0.0000400 
Level of Contamination: Level II 

Food Chain Individual Factor: 45.00 

Documentation for Man of War Harbor: 

The boundaries of the landfill extend to the shore of Man of War 
Harbor. It is expected that overland migration moves to this water 
body. 

Water segments were identified and measured using USGS quadrangle 
maps. Water depths are included on these maps, and segment type was 
identified using this information. 

Reference: 2 (p. 8-17), 17 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 103 
SW PATHWAY: GW TO SW COMPONENT ENVIRONMENTAL THREAT WASTE CHARACTERISTICS 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Source: l All wastes 

source Hazardous Waste Quantity Value: 288.26 

Eco-
Hazardous Substance toxic i ty Persist. Mob. 

Value Value Value 
Bio
accum. 
Value 

Ecotoxicit.y/ 
Mobility/ 
Persistence/ 
Bioaccum. 
Value 

-------------------------------------------------------------------------~---
Arsenic 100 1.00E+OO l.OOE-02 5.00E+02 S.OOE+02 
Barium 1 1.00E+OO 1.00E-02 5.00E-01 5.00E-03 
Benzene 10000 4.00E-01 l.OOE+OO 5.00E+04 2.00E+08 
Bromodichloromethane 0 4.00E-01 l.OOE-02 5.00E+Ol O.OOE+OO 
Cadmium 1000 1.00E+O~ l.OOE+OO 5.00E+03 5.00E+06 
Chlorobenzene 1000 4.00E-01 1.00E-02 5.00E+03 2.00E+04 
Chloroform 10 4.00E-01 l.OOE+OO 5.00E+OO 2.00E+Ol 
Chromium 10 1.00E+OO l.OOE-02 5.00E+02 5.00E+Ol 
Copper 1000 1.00E+OO 1.00E-02 5.00E+04 5.00E+05 
DDT 10000 1.00E+OO 2.00E-07 5.00E+04 l.OOE+02 
Dibromochloromethane 0 4.00E-01 1.00E-02 5.00E+Ol O.OOE+OO 
Dichlorobenzene, 1,4- 10 4.00E-01 2.00E-03 5.00E+Ol 4.00E-01 
Diethyl phthalate 10000 l.OOE+OO l.OOE-02 5.00E+02 5.00E+04 
Ethyl benzene 1000 4.00E-01 l.OOE-02 5.00E+Ol 2.00E+02 
Lead 1000 l.OOE+OO 2.00E-05 5.00E+03 l.OOE+02 
Malathion 10000 1.00E+OO 1.00E-02 5.00E+03 5.00E+05 
Manganese 0 l.OOE+OO l.OOE-02 5.00E+04 O.OOE+OO 
Mercury 10000 l.OOE+OO 2.00E-05 5.00E+04 l.OOE+04 
Naphthalene 1000 4.00E-01 2.00E-03 5.00E+03 4.00E+03 
Silver 10000 l.OOE+OO 2.00E-07 5.00E+Ol 1.00E-01 
Toluene 100 4.00E-01 l.OOE-02 5.00E+Ol 2.00E+Ol 
Tribromomethane 10 l.OOE+OO l.OOE+OO 5.00E+Ol 5.00E+02 
Vanadium pentoxide 0 l.OOE+OO 2.00E-05 5.00E-01 O.OOE+OO 
Xylene, o- 100 4.00E-01 l.OOE-02 5.00E+Ol 2.00E+Ol 
Xylene, p- 100 4.00E-01 l.OOE-02 5.00E+Ol 2.00E+Ol 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Hazardous Substances Found in an Observed Release 

Observed Release 
Hazardous 
Substance 

Eco
tox ic i ty 

Value 
Persist. Bio-
Value accum. 

Value 

Ecotoxicity/ 
Persistence/ 
Bioaccum. 
Value 

----------------------------------------------------------------------------
Arsenic 100 1.00E+OO S.OOE+02 S.OOE+04 
Barium 1 l.OOE+OO S.OOE-01 S.OOE-01 
Benzene 10000 4.00E-01 5.00E+04 2.00E+OB 
Bromodichloromethane 100 4.00E-01 5.00E+Ol 2.00E+03 
Cadmium 1000 1.00E+OO 5.00E+03 5.00E+06 
Chlorobenzene 1000 4.00E-01 S.OOE+03 2.00E+06 
Chloroform 10 4.00E-01 5.00E+OO 2.00E+Ol 
Chromium 10 1.00E+OO 5.00E+02 S.OOE+03 
copper 1000 l.OOE+OO 5.00E+04 S.OOE+07 
Dibromochlorornethane 100 4.00E-01 S.OOE+Ol 2.00E+03 
Dichlorobenzene, 1,4- 10 4.00E-01 S.OOE+Ol 2.00E+02 
Diethyl phthalate 10000 1.00E+OO S.OOE+02 5.00E+06 
Ethyl benzene 1000 4.00E-01 S.OOE+Ol 2.00E+04 
Lead 1000 l.OOE+OO S.OOE+03 5.00E+06 
Manganese 100 1.00E+OO S.OOE+04 5.00E+06 
Mercury 10000 1.00E+OO S.OOE+04 5.00E+OS 
Naphthalene 1000 4.00E-01 S.OOE+03 2.00E+06 
Toluene 100 4.00E-01 S.OOE+Ol 2.00E+03 
Tribromomethane 10 1.00E+OO S.OOE+Ol 5.00E+02 
Vanadium pentoxide 100 1.00E+OO 5.00E-01 S.OOE+Ol 
Xylene, o- 100 4.00E-01 S.OOE+Ol 2.00E+03 
Xylene, p- 100 4.00E-01 5.00E+Ol 2.00E+03 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Ecotoxicity/Mobility/Persistence/Bioaccummulation Value from 
Source Substances: 

Ecotoxicity/Mobility/Persistence/Bioaccummulation Value from 
Observed Hazardous Substances: 

Ecotoxicity/Mobility/Persistence/Bioaccummulation Factor: 

Sum of Source Hazardous Waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics F·actor Category: 

5.00E+OS 

5.00E+08 

5.00E+08 

2.88E+02 

100 

320 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Level I Concentrations 

Sample ID: SW-1 
Sample Medium: Aqueous 
Location: 0.00 miles 

Hazardous AWQC Benchmark 
Substance Concentrations 

Hazardous Substance Concentration FRESH SALT 

Observed 
in Upper 

Units Aquifer ? 

Arsenic 5.7E+Ol l.9E+02 3.6E+Ol ppb YES 
Cadmium 2.0E+Ol l.lE+OO 9.3E+OO ppb YES 
Chromium 3.7E+Ol O.OE+Ol O.OE+Ol ppb YES 
Copper. l.7E+02 l.2E+01 2.9E+OO ppb YES 
Lead l.6E+02 3.2E+OO S.6E+OO ppb YES 
Manganese 2.9E+02 O.OE+Ol O.OE+Ol ppb YES 
Mercury .4.3E-Ol l.2E-02 2.SE-02 ppb YES 
PCBs l.lE+OO l.4E-02 3.0E-02 ppb NO 
Silver l.OE+Ol 1.2E-Ol 1.2E-Ol ppb NO 

Documentation for SW-1: 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the CSC. In 
addition, one PCB, aroclor-1242, was detected above its CSC. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surface water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (P·. 2-13, 3.-19, Tables 3-30 - 3-32), 6 (Appendix A) 
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Level II Concentrations 

Sample ID: s-1 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous Substance 

Bis (2-ethylhexyl) phthalate 
Chloromethane 
Vanadium pentoxide 

Documentation for s-1: 

Hazardous AWQC Benchmark 
Substance Concentrations 
Concentration FRESH SALT 

. Observed 
in Upper 

Units Aquifer ? 

l.1E+06 
l.OE+04 
2.0E+04 

N.A. ppb 
N.A. ppb 
N.A. ppb 

NO 
NO 
YES 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for Comparison) 
[note that not all contaminants have CSCs). 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 

Sample ID: S-2 
Sample Medium: Sediment 
Location: 0.00 miles 

Hazardous AWQC Benchmark 
Substance Concentrations 

Hazardous Substance concentration FRESH SALT 

ObservE~d 

in UppE~r 
Units Aquifer ? 

-------------------~-----------------------------------------------------··--
Arsenic 4.4E+04 N.A. ppb YES 
Cadmium l.1E+04 N.A. ppb YES 
Chromium 7.lE+04 N.A. ppb YES 
Lead l.7E+06 N.A. ppb YES 
Manganese S.2E+05 N.A. ppb YES 
Mercury l.6E+03 N.A. ppb YES 
Nickel 6.5E+04 N.A. ppb NO 
Thallium l.7E+05 N.A. ppb NO 

sample ID: S-3 
Sample Medium: Sediment 
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Location: 0.00 miles 

Hazardous Substance 

Antimony 
Barium 
Copper 

Most Distant Level I Sample 

Sample ID: SW-1 

Hazardous AWQC Benchmark 
Substance Concentrations 
Concentration FRESH SALT 

2.1E+04 
3.0E+04 
l.1E+06 

N.A. 
N.A. 
N.A. 

Distance from the Probable Point of Entry: 0.00 miles 

Documentation for SW-1: 

Observed 
in Upper 

Units Aquifer ? 

ppb 
ppb 
ppb 

NO 
YES 
YES 

As a part of the Remedial Investigation conducted by IT Corporation, 
one surface water sample was collected from an open disposal trench 
that contained standing water. The sample contained concentrations 
of arsenic, cadmium, iron, lead, and manganese above the CSC. In 
addition, one PCB, aroclor-1242, was detected above its csc. 
There is no mention of the depth of the trench or of the sampling 
depth in the text of the RI. The field log for 7/16/90 simply 
states, "Site 8 - Pit area collect surface water sample". Because 
the water table is so shallow at the site, it is likely that the 
trench intersects the water table, and the standing water represents 
groundwater conditions. For this reason, the sample may not be 
indicative of surface water contamination. However, the data was 
entered here in the surf ace water pathway because it is the only 
surface water sample available. Incidentally, the score is not 
affected by the presence or absence of this entry. 

Reference: 5 (p. 2-13, 3-19, Tables 3-30 - 3-32), 6 (Appendix A) 

Most Distant Level II Sample 

Sample ID: S-1 
Distance from the Probable Point of Entry: 0.00 miles 
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Documentation for S-1: 

Three sediment samples were collected from along the shore line at 
Fleming Key North Landfill as part of the Remedial Investigation. 
All sediment samples contained concentrations of antimony, arsenic, 
chromium, copper, lead, manganese, and zinc. Only antimony was 
detected above its csc (Concentration Standards for Comparison) 
(note that not all contaminants have CSCs]. 

Reference: 5 (p. 2-13, 3-18, 3-19, Tables 3-57 and 3-58) 
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Level I Concentrations 

sensitive Environment 

3 Osprey 
9 Class III Waters 

Distance from Probable 
Point of Entry to 
Sensitive Env. (miles) 

10 FL Keys Marine Sane 

0.00 
0.00 
0.00 

Sum of Sensitive Environments Values: 

Wetlands 

Wetland 

1 Mangroves 

Distance from Probable 
Point of Entry to 
Wetland (miles) 

o.oo 

Sensitive 
Environment 
Value 

so 
5 
100 

155 

Wetlands 
Frontage (miles) 

5.00 

Total Wetlands Frontage: 5.00 Miles Total Wetlands Value: 150 

======================================================================== 
Sum of Sensitive Environments Value + Wetlands Value: 3.0SE+02 

Level I Concentrations Factor: 3.0SE+03 

Documentation for Sensitive Environment Mangroves: 

Mangrove wetlands are protected by Florida Administrative Code 
17-321. A mangrove fringe exists around Fleming Key. This frontage 
distance is 5 miles, and is located entirely within the first 
surface _water segment. Distances were measured from USGS quadrangle 
maps. Mangroves serve as habitat and food source for a range of 
aquatic species. Mangroves are very important to the ecosystem 
because they hold shorelines against erosion, support the food 
chain, and provide spawning grounds for marine life. Table 4-23 of 
the Final Rule was consulted to assign a score of 75 to a spawning 
area critical for the maintenance of fish and shellfish species 
within a coastal tidal water. 

Reference: 1, 11 (p. 5-9, 5-10), 16, 17 
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Documentation for Sensitive Environment Osprey: 

The Osprey, Pandion haleaetus, is listed as a Species of Special 
Concern by the Florida Game and Freshwater Fish Commission. Osprey 
nests are located at the Fleming Key South Landfill, and they fe~d 
on fish in the surrounding waters. Table 4-23 of the Final Rule was 
consulted to assign a value of 50 for a habitat known to be 
inhabited by a State designated endangered or threatened species. 

Reference: l, 11 (p. 6-28, 6-29), 16 

Documentation for Sensitive Environment Class III Waters: 

The Florida Department of Environmental Regulation classifies 
surface waters in the Keys as Class III waters. Class III waters 
are included as "Florida Outstanding Waters", water important to the 
propogation and harvesting of fish and shellfish. Surface 
water is located directly adjacent to the landfill site. Table 4-23 
of the Final Rule was consulted to assign a value to this State 
designated area for protection or maintenance of aquatic life. 

Reference: 2 (p. 2-2), 11 (p. 6-34), 16 

Documentation for Sensitive Environment FL Keys Marine Sane: 

The Florida Keys National Marine Sanctuary covers an area which 
encompasses all of the Keys from Biscayne National Park to Dry 
Tortugas along with waters to the north and south. This marine 
sanctuary is currently under consideration. Key West and the 
landfill site are adjacent to waters within this area. Table 4-23 
of the Final Rule was consulted to assign a score of 100 for this 
Marine Sanctuary. 

Reference: 23 (p. H-3), 16 
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Level II Concentrations 

Sensitive Environment 

Distance from Probable 
Point of Entry to 
Sensitive Env. (miles) 

- N/A and/or data not specified 

Sum of Sensitive Environments Values: 

Wetlands 

Wetland 

Distance from Probable 
Point of Entry to 
Wetland (miles) 

- N/A and/or data not specified 

Sensitive 
Environment 
Value 

0 

Wetlands 
Frontage (miles) 

Total Wetlands Frontage: 0.00 Miles Total Wetlands Value: 0 

======================================================================== 
Sum of Sensitive Environments Value + Wetlands Value: O.OOE+OO 

Level II Concentrations Factor: O.OOE+OO 
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Potential Contamination 

Sensitive Environments 

Type of Surface 
Water Body 

Coastal Tidal Area 
Shallow Area 
Coastal Tidal Area 
Shallow Area 
Coastal Tidal Area 
Shallow A,rea 

Wetlands 

Type of Surf ace 
Water Body 

Sensitive Environment 

2 Manatee 
4 Roseate Terns 
5 Least Tern 
6 Loggerhead Turtle 
7 Key w Nat Wdlf Refu 
8 Gt Wt Heron Nat Wdl 

Sensitive Environment 

- N/A and/or data not specified 

Sensitive 
Environment 
Value 

75 
75 
50 
75 
75 
75 

Wetlands 
Frontage 

Documentation for Sensitive Environment Manatee: 

Wetlands 
Value 

The Florida Manatee, Trichechus manatus, is both a State and Federal 
endangered species. Manatee have been sighted off of Fleming Key. 
Manatee require two meters of water depth for access, and according 
to USGS quadrangle maps, waters off of Fleming Key are 2 meters deep 
within 0.1 miles or closer. Table 4-23 of the Final Rule was 
consulted to assign a score of 75 for habitat known to be used by a 
Federal endangered species. 

Reference: 16, 17, 23 (p. 43), 1 



PREscore 1.0 - PRESCORE.TCL File 12/23/91 PAGE: 114 
SW PATHWAY: GW TO SW COMPONENT ENVIRONMENTAL THREAT TARGETS 
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Documentation for Sensitive Environment Roseate Terns: 

The Roseate tern, Sterna dougallii, is listed as a State and Federal 
Threatened species. As of June, 1992, 5 adult roseate terns and 5 
nests were noted on Buildings 289 and 290 on Truman Annex~ The . 
buildings are located 1.75 miles south of Fleming Key. Distances 
were measured from USGS quadrangle maps. These birds feed in waters 
located within the target distance limit. Table 4-23 of the Final 
Rule was consulted to assign a value of 75 to this habitat known to 
be used by a Federally designated threatened species. 

Reference: 1, 16, 17, 23 (p. 39, map) 

Documentation for Sensitive Environment Least Tern: 

The least tern, Sterna antillarum, is listed as threatened by the 
Florida Game and Freshwater Fish Commission. Several tern nesting 
sites have been observed on the roofs of buildings on Truman Annex 
and on Sigsbee Park. The nearest location is 1.3 miles south of the 
landfill site. Distances were measured on a USGS quadrangle map. 
Terns feed in waters within the target distance limit of the 
landfill site. Table 4-23 of the Final Rule was consulted to assign 
a value of 50 for a habitat known to be used by a State designated 
threatened species. 

Referencei 1, 2(p. 4-11), 16, 17, 23 (Map) 

Documentation for Sensitive Environment Loggerhead Turtle: 

The loggerhead turtle, Caretta caretta caretta, is known to nest on 
beaches of Truman Annex located 1.8 miles south of the landfill 
site. The turtle is a State and Federal Threatened species. At 
Truman Annex, there were 30 live loggerhead hatchlings released on 
12 September 1991. Table 4-23 of the Final Rule was consulted to 
assign a value of 75 for habitat known to be used by a Federally 
designated threatened species. 

Reference: 16, 17, 23 (p. 28, map) 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for Sensitive Environment Key W Nat Wdlf Refu: 

The Key West National Wildlife Refuge is located in waters 1.04 
miles west of the landfill site. Distances were measured on a USGS 
quadrangle maps. Table 4-23 of the Final Rule was consulted to 
assign a value of 75, which is the appropriate score for National 
Wildlife Refuges. 

Reference: 16, 17 

Documentation for Sensitive Environment Gt Wt Heron Nat Wdl: 

The Great White Heron National Wildlife Refuge is located 3.05 miles 
to the north of the landfill site. Distances were measured from 
USGS quadrangle maps. Table 4-23 of the Final Rule was consulted to 
assign a value of 75 for this National Wildlife Refuge. 

Reference: 16, 17 
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Sum of 
Sum of Sens. Wetland Dilution 
Environment Frontage Weight Type of Surf ace 

Water Body Values(Sj) Values(Wj) (Dj) Dj(Wj+Sj) 

Coastal Tidal Waters 
Shallow ocean Zone or Great Lake 

200 
225 

0 
0 

4.00E-05 
4.00E-05 

Sum of Dj(Wj+Sj): 
Sum of Dj(Wj+Sj)/10: 

8.00E-03 
9.00E-03 

1.70E-02 
1.70E-03 

========================================================================= 
Potential Contamination Sensitive Environment Factor: 1.70E-03 
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SOIL EXPOSURE PATHWAY RESIDENT POPULATION THREAT LIKELIHOOD OF. EXPOSURE 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Likelihood of Exposure 

No. Source ID Level of Contamination 

- N/A and/or data not specified 

-----------------------------------------------~ 
Likelihood of Exposure Factor: 0 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Source: 0 (null) 

Source Hazardous Waste Quantity Value: 0.00 

Hazardous 
Substance 

(null) 

Toxicity 
Value 

11 

PAGE: 118 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Sum of Source Hazardous Waste Quantity Values: O.OOE+OO 

Documentation for Level I Population: 

No level I contamination has been observed. 

Reference: 

Waste characteristics Factor Category: 0 

Documentation for Level II Population: 

No Level II soil cqntarnination has been observed. 

Reference: 
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Toxicity Factor: 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Targets 

Level I Population: 23.0 Value: o.oo 

Documentation for Workers: 

PAGE: 120 
%8.21E 

The IAS seems to indicate that the present site of the City of Key 
West Wastewater Treatment Plant on Fleming Key (it was built in the 
late 1980's) is located on the landfill. In the case that the IAS 
was innaccurate, the landfill would be located within 200 ft of the 
Plant. There are 22 full-time workers at that facility, and 2 
part-time workers. A total of 23 full-time equivalent workers work 
within 200 ft of contamination. 

According to Table 5-4 of the Final Rule, the workers factor value 
should have an assigned value of 5. It is not known why PREscore 
assigns a value of 0 and lists N.A. in the software. See the HRS 
Review Scoresheets in section 3 for the correct scoring, although 
the soil pathway score remains unchanged because it is multiplied by 
zero. 

Reference: 1, 2 (p. 8-17), 21 

Level II Population: 0.0 Value: 0.00 

doc here 

Documentation for Resources: 

No resources identified. 

Reference: 

- N/A and/or data not specified 

Resident Individual: (null) Value: 0.00 
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Toxicity Factor: 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for Terrestrial Environment 

PAGE: 121 
%8.21E 

No terrestrial sensitive environments have been observed on the site. 

Reference: 

Terrestial Sensitive Environment Value 

---~----------------------------------------------
- N/A and/or data not specified 

===~========================;===================== 

Terrestrial Sensitive Environments Factor: 0.00 

doc here 

SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT LIKELIHOOD OF EXPOSURE 
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PAGE: 122 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Likelihood of Exposure 

No. Source ID 

0 

0 (null) 

doc here 

Level of 
Contamination 

N F 

Attractiveness/ 
Accessibility 

12837 

Area of contam. 
(sq. feet) 

622862436 

(null)3.9E-67 3.SE-62 3.2E-91 

SOIL EXPOSURE PATHWAY NEARBY POPULATION THREAT WASTE CHARACTERISTICS 
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IR Site #8 - Fleming Key South Landfill - 10/06/92 

Source: 0 

Source Hazardous Waste Quantity Value: l.00 

Hazardous 
Substance 

(null) 

Toxicity 
Value 

28672 

PAGE: 123 
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IR Site #8 - Fleming Key south Landfill - 10/06/92 

Toxicity Factor: 9.71E+02 

Sum of Source Hazardous Waste Quantity Values: 5.53E+03 

Hazardous Waste Quantity Factor: 0 

Documentation for Population > 0 to 1/4 mile Distance Category: 

Populations were estimated as radii around the Fleming Key South 
Landfill using 1990 Census information, and numbers were calculated 
by digitizing the landfill boundaries. 

Reference: 9 
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AIR PATHWAY LIKELIHOOD OF RELEASE 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

OBSERVED RELEASE 

No. Sample ID 
Distance 

(miles) 

- N/A and/or data not specified 

Level of Contamination 

PAGE: 125 

:;===========================================================-=============== 
Observed Release Factor: 0 
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AIR PATHWAY LIKELIHOOD OF RELEASE 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Gas Migration Potential 

GAS POTENTIAL TO RELEASE 
Gas Gas Gas. 

Gas Source Migrtn. Potential 
Contain.Type Potent. to Rel. 

Source Value Value Value Sum Value 
Source ID Type (A) (B) (C) (B+C) A(B+C) 

All wastes Landfill 7 33 6 39 273 

Gas Potential to Release Factor: 273 

Documentation for Gas Containment, Source All wastes: 

Table 6-3 of the Final Rule was used to assign a gas containment 
factor value. Uncontaminated soil cover is believed to be less than 
l ft because there is an open "tar ditch" located in the northern 
section of the woods, and a surface water sample was taken from an 
unfilled portion of the landfill trench during the Remedial 
Investigation. Otherwise, the former landfill area is heavily 
vegetated with trees and low-lying brush. 

Reference: 5 (p. 3-16, 3-18), 1 

Documentation for Source Type, Source All wastes: 

Site 8 is located on the southern portion of Fleming Key, and was 
operated as a landfill from 1962 until 1980. Typical wastes 
disposed of at the site included general refuse from the Naval and 
Air Stations, sewage sludge, waste oil, hydraulic fluid, paint, 
paint thinner, ·and solvents from the Air Station shops. The open 
trench disposal method was practiced at the landfill. The trenches 
were approximately 20 to 30 feet wide, 10 feet deep, and 500-1,000 
ft long. DDT, malathion, and diesel oil were sprayed at the 
landfill to control pests and insects. 

Reference: 2 (p. 8-16) 
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AIR PATHWAY LIKELIHOOD OF RELEASE 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Documentation for Secondary Source Type, All wastes: 

PAGE: 127 

At the landfill, wet garbage was placed directly into one end of the 
trench. Other wastes were taken to the western portion of the site 
and burned. The ashes and unburned portions of the wastes were then 
placed into the remainder of the trench. It is estimated that 
approximately three-quarters of a trench contained burned waste, and 
one-quarter contained wet garbage. 

Reference: 2 (p. 8-16) 
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AIR PATHWAY LIKELIHOOD OF RELEASE 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Source: All wastes 

Gaseous Hazardous Substance 

DDT 
Malathion 

Hazardous Substance Gas 
Migration Potential Value 

6 
0 

Average of Gas Migration Potential Value for 3 Hazardous Substances: 3.000 
=========================================================================== 

Gas Migration Potential Value From Table 6-7: 6 
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AIR PATHWAY LIKELIHOOD OF RELEASE 

IR Site #8 - Fleming Key South Landfill - 10/06/92 

Particulate Migration Potential 

PARTICULATE POTENTIAL TO RELEASE 

Source ID 

All wastes 

Source 
Type 

Landfill 

Partic.Partic. 
Partic. Source Migrtn. 
Contain.Type Potent. 
Value Value Value 

(A) (B) (C) 

7 22 6 

Particulate Potential to Release Factor: 

Documentation for Particulate Containment, Source All wastes: 

Partic:. 
Potential 
to Rel. 

Sum Value 
.(B+C) A(B+C) 

28 196 

196 

Table 6-9 of the Final Rule was used to assign the particulate 
containment factor value. The same rationale was used here as was 
used to assign the gas containment factor value. 

Reference: l, 5 (p. 3-16, 3-18) 

Documentation for Source Type, Source All wastes: 

Site 8 is located on the southern portion of Fleming Key, and was 
operated as a landfill from 1962 until 1980. Typical wastes 
disposed of at the site included general refuse from the Naval and 
Air Stations, sewage sludge, waste oil, hydraulic fluid, paint, 
paint thinner, and solvents from the Air Station shops. The open 
trench disposal method was practiced at the landfill. The trenches 
were approximately 20 to 30 feet wide, 10 feet deep, and soo-1,000 
ft long. DDT, malathion, and diesel oil were sprayed at the 
landfill to control pests and insects. 

Reference: 2 (p. 8-16) 
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Documentation for Secondary Source Type, All wastes: 
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At the landfill, wet garbage was placed directly into one end of the 
trench. Other wastes were taken to the western portion of the site 
and burned. The ashes and unburned portions of the wastes were then 
placed into the remainder.of the trench. It is estimated that 
approximately three-quarters of a trench contained burned waste, and 
one-quarter contained wet garbage. 

Reference: 2 (p. B-16) 

Documentation for Particulate Migration Potential: 

Figure 6-2 of the Final Rule was consulted in order to assign the 
particulate migration potential factor value. The entire state of 
Florida appears to be within the zone in which a value of 6 is 
designated. 

Reference: 16 
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Source: All wastes 

Particulate Hazardous Substance 

Barium 
Chromium 
DDT 
Malathion 
Silver 
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Source: 1 All wastes 

Source Hazardous Waste Quantity Value: 288.26 

Hazardous Substance 

Barium 
Chromium 
DDT 
Malathion 
Silver 

Toxicity 
Value 

10000 
10000 

1000 
100 

1000 

Gas 
Mobility 
Value 

NA 
NA 
2.00E-03 
2.00E-03 
NA 

Particulate 
Mobility 
Value 

2.00E-04 
2.00E-04 
2.00E-04 
2.00E-04 
2.00E-04 
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Toxicity/ 
Mobility 
Value 

2.00E+OO 
2.00E+OO 
2.00E+OO 
2.00E-01 
2.00E-01 
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Hazardous Substances Found in an Observed Release 

Sample Observed Release 
ID Hazardous Substance 

- N/A and/or data not specified 

Documentation for Particulate Mobility: 

Particulate 
Toxicity/ 
Mobility Value 

Gas 
Toxicity/ 
Mobility ValuE! 

Figure 6-3 of the Final Rule was consulted in order to assign a 
particulate mobility factor value. Most of the state of Florida 
falls within the 0.0002 zone. The Florida Keys appears to be within 
that area. 

Reference: 16 
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Toxicity/Mobility Value from Source Hazardous Substances: 

Toxicity/Mobility Value from Observed Release Hazardous 
Substances: 

Toxicity/Mobility Factor: 

Sum of Source Hazardous Waste Quantity Values: 

Hazardous Waste Quantity Factor: 

Waste Characteristics Factor category: 
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2.00E+OO 

O.OOE+OO 

2.00E+OO 

2.88E+02 

100 

3 
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Actual Contamination 

No. Sample ID 
Distance 

(miles) 

- N/A and/or data not specified 

Potential contamination 

Distance Categories Subject 
to Potential Contamination 

On site 
> 0 to 1/4 mile 
> 1/4 to 1/2 mile 
> 1/2 to l mile 
> l to 2 miles 
> 2 to 3 miles 
> 3 to 4 miles 

Level of Contamination 

Population 

23.0 
327.0 
971.0 

5528.0 
12928.0 
4992.0 
4021.0 

Value 

1.7000 
13.1000 
2.8000 
8.3000 
8.3000 
l. 2000 
0.7000 

Potential Contaminantion Factor: 36.0000 

Documentation for Population Onsite Distance Category: 

There are 23 employees at the City of Key West Wastewater Treatment 
Plant which is located on the southwest section of the former 
landfill site. 

Reference: 21 
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Documentation for Population > 0 to 1/4 mile Distance Category: 

Populations were estimated in radii around the area of the Fleming 
Key South Landfill 

Reference: 
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Nearest Individual Factor 

Level of Contamination: Potential 
Distance in miles: 0 to 1/8 

Nearest Individual Value: 20 

Documentation for Nearest Individual: 

The City of Key West Wastewater Treatment Facility is located on the 
former landfill site. This building contains 22 full-time workers, 
thus the distance to the nearest regularly occupied building is 0.00 
miles. 

Reference: 1, 4 (p. 44) 

Resources 

Resource Use: YES 

Resource Value: 5 

Documentation for Resources: 

The City of Key West has a public marina and pier at the end of 
Duval street that is located 1/2 mile away from the landfill site. 
Recreational boating and fishing departs from this location and goes 
on in waters within 1/2 mile from the site. 

Reference: 1 
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Actual Contamination, Sensitive Environments 

Sensitive Environment 
Distance 

(miles) 

- N/A and/or data not specified 

Actual Contamination, Wetlands 

Distance 
Category 

Wetland 
Acreage 

- N/A and/or data not specified 

Sensitive 
Environment 
Value 

Wetland 
Acreage Value 

============================================================ 
Sensitive Environments Actual Contamination Factor: 0.000 

(Sum of Sensitive Environments + Wetlands Values) 

PAGE: 138 
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Potential Contamination, Sensitive Environments 

Sensitive Environment 

Manatee 
Osprey 
Roseate tern 
Least tern 
Loggerhead turtle 
Class III Waters 
FL_Key Marine Sanct 
Gt Wt Heron Ntl Wdl 
Key W Nat Wdlf Ref 
Mahogany 
Joewood 
Florida Thatch Palm 
Stock Isl tree snai 
Bay Cedar 

Distance 
(miles) 

0.100 
0.000 
1. 750 
1.300 
1.800 
0.000 
0.000 
3.060 
1.050 
.0. 050 
1.210 
2.270 
3.100 
1.140 

Sensitive 
·Environment 
Value 

7S 
50 
7S 
50 
7S 

s 
100 

7S 
75 
so 
so 
so 
75 
so 

Distance 
Weight 

o.2soo 
1.0000 
0.0051 
O.OOSl 
0.0051 

. 1. 0000 
1.0000 
0.0014 
0.0051 
0.2500 
0.0051 
0.0023 
0.0014 
0.0051 

Sum of Sensitive Environments Weighted Values/10: 

Potential Contamination, Wetlands 

Distance 
Category 

> 3 to 4 miles 
> 2 to 3 miles 
> 1 to 2·miles 
> 1/2 to 1 mile 
> 1/4 to 1/2 mile 
> 0 to 1/4 mile 
Onsite 

Total Wetland Acreage: 

Wetland 
Acreage 

302.0 
183.0 
265.0 
60.0 
13.0 
2S.O 
10.0 

8S8.0 

Wetland Distance 
Acreage Value Weight 

350.0 0.0014 
17S.O 0.0023 
250.0 0.0051 

75.0 0.0160 
25.0 0.0540 
2S.O 0.2SOO 
2S.O 1.0000 
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Weighted 
Value/10 

l.87S 
5.000 
0.038 
0.026 
0.038 
0.500 
10.000 
0.011 
0.038 
1.250 
0.026 
0.011 
0.011 
0.026 

18.849 

Weighted 
Value/10 

0.049 
0.040 
0.128 
0.120 
0.13S 
0.62S 
2.500 

Sum of Wetland Weighted Acreage Values/10: 3.597 

=========================================================================== 
Sensitive Environment Potential Contamination Factor: 22.000 
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Documentation for Sensitive Environment Wetlands on-site: 
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Wetlands acreage was estimated using National Wetlands Inventory 
Maps. Radii were drawn onto the vellum overlays which are the same 
scale as USGS quadrangle maps. Additional mangrove wetland acreage 
was obtained from the City of Key West Comprehensive Plan. This 
information was transfered onto the Inventory maps. 

Reference: 11 (p. S-10), 17, 19 

Documentation for Sensitive Environment Manatee: 

See documentation for the manatee in the surface water pathway 
section. 

Reference: 

Documentation for Sensitive Environment Osprey: 

See documentation for the osprey in the surface water pathway 
section. 

Reference: 

Documentation for Sensitive Environment Roseate tern: 

See documentation for the roseate tern in the surf ace water 
pathway section. 

Reference: 
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Documentation for Sensitive Environment Least tern: 
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See documentation for the least tern in the surface water pathway 
section. 

Reference: 

Documentation for Sensitive Environment Loggerhead turtle: 

See documentation for the loggerhead turtle in the surface water 
pathway section. 

Reference: 

Documentation for Sensitive Environment Class III Waters: 

See documentation for Class III waters in the surface water pathway 
section. 

Reference: 

Documentation for Sensitive Environment FL Key Marine Sanct: 

See documentation for the Florida Keys Marine Sanctuary in the 
surface water pathway section. 

Reference: 
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Documentation for Sensitive Environment Gt Wt Heron Ntl Wdl: 
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See documentation for the Great White Heron National Wildlife 
Sanctuary in the surface water pathway section. 

Reference: 

Documentation for Sensitive Environment Key W Nat Wdlf Ref: 

See documentation for the Key West National Wildlife Refuge in the 
surface water pathway section. 

Reference: 

Documentation for Sensitive Environment Mahogany: 

Mahogany (Swietenia mahogoni) is listed as a Florida Game and 
Freshwater Fish Commission Threatened Species. Several of these 
plants have been observed on Fleming Key, the closest being 250 ft 
away from the landfill site. Distances were measured on USGS 
quadrangle maps. Table 4-23 was consulted to assign a score of 25 
for this habitat known to be used by State designated threatened 
species. 

Reference: 11 (p. 6-24), 16, 17, 23 (map) 

Documentation for Sensitive Environment Joewood: 

Joewood (Jacquinia keyensis) is listed by the Florida Game and 
Freshwater Fish Commission as a Threatened species. Several of the 
plants are known to live on Key West, the closest being on the 
northern tip of Fleming Key, approximately 1.2 miles from the site. 
Distances were measured on USGS quadrangle maps. Table 4-23 of the 
Final R~le was consulted to assign a score of 50 for this habitat 
known to be used by Sate designated threatened species. 
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Reference: 11 (P! 6-24), 16, 17, 23 (map) 

Documentation for Sensitive Environment Florida Thatch Palm: 

The Florida thatch palm (Thrinax floridana) is listed as a Florida 
Game and Freshwater Fish Threatened (commercially exploited) 
species. Land clearing has eliminated large areas of this species, 
and the closest known tree to the landfill site is located in Hamaca 
Park north of the airport, approximately 2.27 miles from the 
site. Distances were measured on USGS quadrangle maps. Table 4-23 
of the Final Rule was used to assign a value of SO for a habitat 
known to be used by State designated threatened species. 

Referencet ll(p. 6-24), 16, 17, 23 (p. 23, map) 

Documentation for Sensitive Environment Stock Isl tree snai: 

The Stock Island Tree Snail (Orthalicus reses reses) is a Federally 
Threatened and State Engangered species. It is found only in 
remnant hammocks around the Municipal Golf Course on Stock Island. 
The population is currently declining with estimates of fewer than 
100 individuals remaining. The Golf course on Stock Island is 
located approximately 3.1 miles from the landfill site. Distances 
were measured from USGS quadrangle maps. Table 4-23 was used to 
assign a value of 75 to this habitat known to be used by a Federal 
designated threatened species. 

Reference: 11 (p. 26), 16, 17, 24 (p. 3-137, 3-138) 

Documentation for Sensitive Environment Bay Cedar: 

Bay Cedar (Suriana maritim) is listed as a Florida Game and 
Freshwater Fish commission Endangered species. It grows along sandy 
beaches, the nearest location being on the northern end of Fleming 
Key, approximately 1.14 miles from the landfill site. Distances 
were measured on USGS quadrangle maps. Table 4-23 of the Final Rule 
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was consulted to assign a value of 50 to this habitat known to be 
used by a State designated endangered species. 

Reference: 1, 11 (p. 6-24), 16, 17, 23 (p. 22) 
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MEETING MINUTES 
INBRIEFING AT NAS KEY WEST 

13 AUGUST 1992 

These meeting minutes summarize the inbriefmg held on Thursday, 13 August, 1992 to discuss aictivities to 
be conducted for the development of a Hazard Ranking System (HRS) Score for Naval Air Station (NAS) 
Key West. 

Personnel Attending: 

Ms. Diane Lancaster 
Mr. Ron Deemes 
Ms. Annie Simpkins 
Ms. Andrea Donlon 
Ms. Rhonda Hunt 

Age~da/Discussions: 

Affiliation 

NAS Key West 
NAS Key West 
NAS Key West 
ABB-ES 
ABB-ES 

I. Introduction of ABB-ES personnel 

Telephone 

(305) 293-2911 
(305) 293-2911 
(305) 293-2911 
(202) 797-6500 
(202) 797-6500 

A. Ms. Rhonda Hunt and Ms. Andrea Donlon introduced themselves to Ms. Diane: Lancaster. 
Due to unforseen flight delays, Ms. Kim Queen, of Southern Division NA VFACENGCOM, 
was unable to attend the inbriefmg, but did take part in the site walkover in the afternoon 
of 13 August. 

II. Purpose of Site Visit and Project Milestones 

A. Ms. Rhonda Hunt explained that ABB-ES was present on behalf of Southern Division, 
during the week of 10 August, 1992, to calculate an HRS II Score for NAS Key West. 

B. Ms. Rhonda Hunt indicated that a fmal draft of the report is due to Southern Division on 
28 September, 1992. At this time the draft will be sent to NAS Key West and c:omments 
must be addressed within approximately three days. The fmal report will be cmnpleted by 
12 October, 1992. 

III. Summary of the HRS II Scoring Process 

A. Ms. Rhonda Hunt presented an overview of the HRS II Scoring process. This 1:>verview 
included information on the purpose of ABB-ES' site visit, the Superfund (CERCl.A) 
process, the relationship between Federal Facilities and CERCl.A, a definition 1:>f the HRS, 
and a summary of information to be collected during the site visit. ABB-ES also indicated 
that a site walkover of the Solid Waste Management Units (SWMUs) to be COD:Sidered for 
HRS II scoring was appropriate. Ms. Diane Lancaster indicated that she would. escort 

. ABB-ES personnel on this site walkover. 

IV. Review of Designated Sites at NAS Key West 

A. During the course of the site visits, Ms. Rhonda Hunt identified the documents (Attachment 
A) that were used to identify sites to be included in the HRS score. 

B. Ms. Diane Lancaster indicated that IR Site #9 (Trumbo Point Annex Fuel Fann and Piers) 
will not be included in the HRS score because of the Petroleum Exclusion rule. Thus, a 
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total of 12 sites will be evaluated at NAS Key West for HRS Scoring purposes. Ms. 
Lancaster also added that the Rifle Range located on Boca Chica has recently been 
approved for a confirmation study, and will be considered a site in the future. The site 
could not be scored at the current time because none of the studies necessary to complete 
an HRS score had been initiated, and for this reason it was agreed that it was not necessary 
to visit the rifle range area during the site walkover. 

V. Identification of Data Needs 

A. Ms. Diane Lancaster indicated that NAS Key West holds the following permits: 
1. An NPDES permit for two sewage treatment plants and for a storm water outfall 

at the tank farm. 
2. RCRA Part B permit. 
3. There are no air permits. 

r 

B. Ms. Diane Lancaster verified that there are no wells on base. 

C. Ms. Annie Simpkins, a biologist at NAS Key West, furnished extensive data concerning the 
habitat of endangered species at the sites. It was reported that Boca Chica Key is 
approximately 50-70% wetlands, and that bald eagles may feed anywhere, making it difficult 
to pinpoint the exact location of their habitat. Ms. Simpkins mentioned that Tom Burst of 
Southern Division has the most recent copy of the Natural Resources Plan for NAS Key 
West, and also has a copy of a map which has been developed by Ms. Simpkins. This map 
indicates the location and habitat of each endangered or threatened species on the base. 
Ms. Simpkins furnished a map that depicts the habitat of the lower keys marsh rabbit and a 
letter from the Florida Game and Fresh Water Fish Commission indicating the buildings on 
which there were active tern nests as of June, 1992. Ms. Annie Simpkins, Ms. Andrea 
Donlon, and Ms. Rhonda Hunt then reviewed each site to be scored and identified the 
endangered species in the proximity. The following paragraphs summarize the information 
that was obtained: 

SWMU 1 • Boca Chica Open Disposal Area (IR Site #4) The site is adjacent to lower keys 
marsh rabbit habitat. It is close to a mangrove area; mangroves are protected by Florida 
Administrative Code 17-321. Bald eagle and osprey feeding areas are in the proximity, and 
the area between the two runways is least tern habitat. No manatee have been sighted in 
that area because the water is too shallow, however, manatee are known to be present off of 
Key West. The beach area nearby is a confirmed nesting ground for loggerhead turtle, and 
is a potential nesting area for other kinds of sea turtles. 

SWMU 2 • Boca Chica DDT Mixing Area (IR Site #5) Mangroves are adjacent to the 
area. There are least terns nesting within Y2 mil.e, and osprey nests within 2 miles. Bald 
eagle feeding may occur in the area. The burrowing owl has been observed at or near the 
location. Nearby are possible nesting areas for Bachman's warbler, the peregrine falcon, 
and the wood stork. 

SWMU 3 • Boca Chica Fire Fighting Training Area The marsh rabbit is located within 1 
mile of the site. Osprey, bald eagles, and burrowing owls have all been spotted within Y2 
mile. Roseate spoonbills have also been observed in the lagoon within Y2 mile. There is a 
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least tern nesting area within 200 yards, and turtles nest on the beach. 

SWMU 4 • AIMD Building A-980 There is least tern nesting on the roof of a building 
aaoss the street. The marsh rabbit is located within !h mile. Mangroves and wetlands are 
located to the north of the building. 

SWMU 5 • AIMD Sand Blasting Area by Building A-990 Information about endangered 
species and sensitive environments is similar to that of SWMU 4. 

SWMU 7 • Former Hazardous Waste Storage Building A-824 The marsh rabbit has been 
sighted at that area. Because of mowing, the habitat may be destroyed. The white crowned 
pigeon has been seen within !h mile. The area is a good bird area, with the po·tential for 
tricolored heron, osprey, and bald eagle. 

IR Site #1 • Truman Annex Refuse Disposal Area, IR Site #2 • Truman Annex DDT 
Mixing Area IR Site #2 is located on a beach where there has been a con.fumed 
loggerhead turtle nest. There is a potential for other sea turtles to nest in that area. The 
least tern nests on at least 8-10 buildings on Truman Annex, and the least tern and roseate 
tern feed in the waters off of the Annex. West Indian Manatees have been sigbted off of 
Truman Annex. An osprey nest is also located on the Annex. 

IR Site #7 • Fleming Key North Landfill, IR Site #8 • Fleming Key South uuadfill The 
North landfill has bay cedar growing along the shoreline. Mangroves are located at both 
landfills, as are osprey nests. Manatees have been seen in the vicinity. There may be other 
invertebrates. 

AOC Site A • Demolition Key Open Disposal Area There are no least terns or fertile 
nesting places on the island. There are osprey nests at the tip of Fleming Key. Bay Cedar 
is located on the island, and manatees have been seen in the area. 

AOC Site B • Big Coppitt Key Abandoned Civilian Disposal Area There is least tern 
nesting within 1 mile, and the marsh rabbit is located within 1.5 miles. There is potential 
white crowned pigeon feeding within ~ mile. There are mangroves and wetlan,ds directly 
adjacent to the site. · 

D. Personnel working in Building 980 reported during the site visit that 170 peoplt~ worked at 
that building {it is adjacent to SWMU 4), and 30 people work at the GSE neal' SWMU 5. 

E. Mr. Richard Davis, at extension 2194, can be contacted for base loading data. He was not 
present during the two days of site visits. 

F. Ms. Diane Lancaster furnished a copy of the Master Plan for the Naval Complex, Key West 
(Preliminary Draft Concept Plan; June, 1992), and RCRA Facility Investigation Work Plans 
completed by IT Corporation in November, 1991. The IT publication will be returned to 
Ms. Lancaster with the Flnal Report. 

F. Other information necessary for HRS II scoring purposes will be provided by Ms. Diane 
Lancaster to ABB-ES, as appropriate. 
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VI. Review of Itinerary for Site Visit 
A. All attendees agreed that visiting each of the sites was feasible and that Ms. Diane 

Lancaster would escort ABB-ES personnel. Special arrangements were made during the 
day for boat transportation to Demolition Key. 

VIl. Action Items 
A. Provide NAS Key West and SOUTHDIV with meeting minutes from the inbriefing. 
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Attachment A provides a list of references that ABB-ES reviewed prior to the site visit: 

Envirodyne Engineers, Inc., 1985. "Initial Assessment Study, Naval Air Station, Key West, Floriida"; St. 
Louis, Missouri; May, 1985. 

Geraghty & Miller, 1987. "Verification Study, Assessment of Potential Ground-Water Pollutim1 at Naval Air 
Station-Key West, Florida"; Tampa, Florida; March, 1987. 

IT Corporation, 1990. "F'mal Report, Site Inspection, Sites 2 and 6"; Tampa, Florida; February, 1990. 

IT Corporation, 1991. "Remedial Investigation - Phase I for- Sites 1, 3, 4, 5, 7, 8, 9, and 10 - Appendix A, B, 
C, and D"; Tampa, Florida; May, 1991. 

IT Corporation, 1991. "Remedial- Investigation - Phase I for Sites l, 3, 4, 5, 7, 8, 9, and 10 - Appendix E"; 
Tampa, Florida; May, 1991. • 

IT Corporation, 1991. "Remedial Investigation - Phase I for Sites 1, 3, 4, 5, 7, 8, 9, and 10"; Tampa, Florida; 
May, 1991. 

IT Corporation, 1992. "Work Plans. RCRA Facility Investigation Remedial Investigation. Naval Air Station, 
Key West, Florida"; Tampa, Florida; February, 1992. 
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FLORIDA GAME AND FRESH WATER FISH COMMISSION 

DON WRIGHT 
Orlando 

QU~T0:-.1 L. tlEDGEPETll. DDS 
\liami 

\IRS. GILBERT \\'. HUMPHREY 
Miccosukee 

JOE MARLIN HILLIARD 
Clewiston 

BEN ROWE 
C aincsvillc 

ROBERT \1. BRANTLY, Executive Director 
.~Ll,AN L EGBERT. Ph. D., Assistant Executive Director 

EVERGU.DES REGION 
551 North :\tilitat') Trail 

West Palm Beach. FL 33415 
{407) 640-6100 

June a, 1992 

Ms. Annie Simpkins 
Environmental Protection Special 1st 
Naval Air Station 
Key West, FL 33040 

Dear Ms. Simpkins: 

It was a pleasure meeting with you last week to look at the 
tern colonies on U.S. Navy property. The avai labi I ity of bucket 
trucks to I itt us up to rooftop level was a great help. 

for 
You asked me 

the day, which 
to provide you with my records of our counts 

I am happy to provide as fol lows: 

Bui I ding 438 and 439 120 adults, 1 1 nest I i ngs 

Bui I ding 437 4 adults, 3 nest I i ngs 

Bui !ding 1356 and 1351 35 adults, 1 0 nest I ings 

Bui lding 289 and 290 150 adults, 30 nest I ings 
Roseate Terns: 5 adults, 
5 nests 

i 

Bui I ding 1 1 3 135 adults, 18 nest! ings 

Bui Id i ng 1 , 2 14 adults, 6 nest I i ngs 

Bui I ding 104 1 0 adults, 6 nest I ings 

Bui I ding 103 j40 adults, 7 nest I ings 

Bui I ding 102 I ·s adults, 2 nest I i ngs 

Old Cornnissary Bui Id i ng 1.2 adults, 3 nest l i ngs 

Navy Exchange Bui Id i ng 70 adults, 50 nests 

I 

I' rl 

: 

I 

I 
' I 
I 

I 
II ,, 

d o no t p u t mu c h f a i t h i n o u r co u n ts o f n es t ! i n gs , e x c e p t 
as a matter of general interest. Certainly, the majority of eggs 
had hatched. In contrast, 3 of the 5 roseate tern nests we could 
see appeared to have egg each, and no nest! ings were observed. 
I estimate that the total number of least tern nests for the 
above sites is about 70% of the total number of adults counted. 
f base this on our accurate count of incubating or sitting adults 
at the Navy exchange bui !ding. There, we counted approximately 
50 nests, while observing 65-70 birds on the roof or flying 
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F'agl! No. 
0~103/~·2 

BASE LOHDING 

ACTl\llTY U!C HPE OF~ EN' ... CIV CO:~T NRFI LOCATION 

NAS KEV WEST 00213 AHt STATION 39 614 581 113 lOO AAS 
rt.SUD 354117 LEGAL SERVICES 2 2 0 0 TR.UH&! -
~SU 30341 FIELD AY ENG 0 0 l 3 0 NAS 
Ni!VCOl'ITELSTA ~425 TELEC(J1111.!~lCAT 3 60 16 16 0 NAS 
&f.:NERAL DYNAl'llCS V097l1 SE 85-25 ENGINE 0 0 0 7:5 Q MAS 
DEFENSE PR!Nl seR4J DET BR 49a'27 REPRODl~RlNT 0 0 1 0 (I ~AS 

CAR!SROC 041l4 R~CON/DRUG 9 B3 0 4 0 NAS 
NOCD 65"i7~ WEATHER l fl 2 2 ~ NAS 
PSD 43337 PERS SUPPC.f<T l 20 11 0 O AAS 
f AA LRR 6942F4 FAA 0 e 0 0 0 ~AS 
N!S RESIDENT P.SENT 63051 Nrf/V lNTeLL 0 0 ,, 0 0 NAS 
ROJCC 44222 NA\IFAC CIJHRACT s 2 11 0 0 MAS 
POST rfFIC£ 11%20 0 0 2 0 Q ~s 
FAA kEP 36010 ~ STA REP 0 0 1 0 o ~s 
DIS 041KW DEFENSE INTELL l 0 1 0 0 NAS 
VAG-33 (SEAi 09354 OPER TPAININS i9 20~ 0 3 O NAS 
YAQ-33 CSHOREl 422cS DPER lRAlNIN3 2S 'di 0 0 o~ 
VAQ·ll lFRA"!~i SiU!>ENTS 42258 16 11 0 6 O NAS 
FAA VOf<TAC·I3l 6942F4 MAVAlD 0 0 1 4 o rn.moo -
VF-45 09711 FIGHT~ SGUAORO 27 171 0 Q O NAS 
YF-101 DETACHl'ENT 47788 FIGHTER SOlJADRO I 14 0 0 0 N,q$ 

NAYV CAMPUS 63325 EDUCAT!ON c 0 II 6 0 NAS " TACIS 60701 AtR COMBAT 1RA 0 cJ I ' 0 NAS 
t;lUIKTRAr~s 63409 ltATEFUAL TRANS 0 0 0 7 0 NAS 
EDD f;OB!LE lJlilT FOU~ ~23i EXP Ol\D~ANt£ 15 ~ 0 0 0 TRUMAN 
l>l53A KEY lilEST 41!?04 Ctl'tM!J'tlICATlONS 5 108 9 0 0 TRUM~ 
DMJ S'T'B304 EKCESS fli!TERIPJ.. 0 0 ,, 0 0 TRV.':AN 
o~471H SEC 500 FXi026 ELECT SURVEILL 8 131 4 5 0 TRU.~AN 
FSIS 000~3 Sl.J!\VEILLANCE 0 0 7 s 0 TRUl'lAN 
ATL.llrmc SENTRY DRL16 INTERDICT 1 12 10 13 3 T,.UtlAN 
tARlBBEAN SENTRY DRL~ INTERDICT 0 0 0 12 0 TRUMf.tol 
OlO<ERSON TJDE (SASS m SASS II l 12 17 17 0 TRUtl~ 
CARlS!J.J TIDE ISASS lil SASS Il 1 12 17 17 0 TRUl'l~ 
4700TH OSS CONTRACT~ 1 3 0 60 0 C09Jr£ 
Plfl 111.SS 353lb HAINTENANCE 6 218 0 0 0 TRUMOO -
US~li ST'ATIO'i 11ARATH~ 30314 US COAST GUARD 1 :ro 2 0 O~N 
USCG srATION JSLAHOrtDA 30:Sli OOT l 33 0 0 OI~A 

USCG~T IS..r:tl!RA~A DOT 1 10 0 0 O lSL1\MoRA 
NAVV KW FED CREDIT lll!ON · 0 0 ::?~ 0 D 3 t!CATE 
NAVAL. OENTA~ Q.ItUC 41792 DENTl'll. 4 10 0 0 0 NAS 
NAVY 1£DICIL Q.JNIC 002b7 IED Ftt:ILITIES 22 6S 32 0 O~P 
NAVY EXCHAN3E 1 17 21 Q 130 SiSsocE 
ARr.Y \IETEFi~AP.IAN 1 0 0 0 O SmsBEE 
W\WC FORKC:R NADC N43724 RDT&E 0 0 9 0 0 TRlNO -
NAVY SEALS 47737 ui.DC:RWi!TER TR~ 0 0 0 0 0 TRUMBO -
FLEET 111AGiNG CEit LANT 41417 PHOTO SUPPORT 0 8 0 0 0 TR~""]O -
SPECIAL FOOL'ES CO C AIRBO tilIEO!C l.!ND~W~ TAA 4 ~ 3 Q 0 TRUl'!SO -
ANir.AL l~RT Q042F7 QIJAAA\TINE 0 ~ 7 0 0 TRIJ'IBO -
NAVY RESEARCH LAOORATtJ;:Y 47228 0 0 7 :s 0 TRUMBO -
EEAPR~eilf.i~ FKCt STUDENTS 44lBb EOUCATlOt< 0 0 0 0 0 FKCC 
Tl'£TlS USCGt 51800 U&;lr DOT :i~ sa 0 0 0 TRUMBO ~ 
JSCS 6ROUP/SiA KEY wEST 36298 LSCG - COT 13 as 0 0 0 TRUHBO -
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ACHV!TY 

PK'IROM 
Pli11 It.SS <TP.AlN> 
PEGASUS <PHM> 
tOl:ULES Cflf1) 
TAU\US <PH"> 
AGUlL~ (Pli1'11 
MIES CPl1Ml 
tl:l'IINI (Pr!Hl 
JTf-4 
149TH "lL INTELISENCt 
MOHAWK uscac 
Sl~INAK USCGC 
PA~ ust1lC 
SMEA~ATER IJSCGC 
PETREi. USCl1: . 
SEAHAWK USC SC 
DRUG LAW ENF ~NCY 
FL AlR NATI~AL GUA~ 
tiSGA ..:JM£STEAD 

Ht·Total Hf 

TRU:-:AN . • 9B 
Plll)ICJA.~A - 212 
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MEXICO 
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LEGEND 
SPECIAL FLOOD HAZARD AREAS INUNDATED 
BY 100-YEAR FLOOD 
ZONE A No bue flood elevations determined. 

ZONE AE Base flood elevation:> determined. 

ZONE AH Flood depths of 1 tu 3 feet (usualty areas of 
ponding); base flood elevations determined. 

ZOl'JE AO Flood depths of I to 3 feet (usually sheet 
flow on sloping . ternin I; average depths 
determined-. For ar11as of alluvial fan flood
Ina:, velocities al$0 determined. 

ZONE A99 To be protected ftrom 100·year flood by 
Federal floo.d protection system under 
consuuctlon; no b~e elevations determined. 

ZONEV 

ZONE VE 

Coutal flood with veloeity hu:ard (wave 
action); no base flood elevations deter
mined. 

Coastal flood with veloeity hu:ard (wave 
aetion); biiM flood elevations determined. 

FLOODWAY AREAS IN ZONI~ AE 

OTHER FLOOD AREAS 
ZONE X Areas of 500-year flood; areas of 

100-year flood with average depths 
of less than 1 foot or with drainage 
areas less than 1 square mile; and 
areas protected by levees from 100-
year flood. 

OTHER AREAS 
ZONEX 

ZONED 

Areas determiniid to be outside 500· 
year flood plain. 
Areas in which flood hazards are 
undetermined. 

----
Flood Boundary 

Floodway 81)Undary 

Zone D Bouiidary 

w .. 513--. .. ·---

@----@ 
IEL 9871 

RM7x 

Boundary Dividing Special Flood 
Hazard Zones, and Boundary 
Dividing .Meas of Different 
Coastal Ba~;e Flood Elevations 
Within Special flood Hazard 
Zones. 

Base Flood Elevation Line; Ele· 
vation in Feet* 

Cross Section Line 

Base flood Elevation in Feet 
Where UAiform Within Zone" 

Elevation Reference Mark 

•Ml.5 River Mile 
.A HM28 Highway Mile 

*Referenced to the National Geodetic Vertical Datum of 1929 

NOTES 
This map is f<!r use in administering the National Flood Insurance 
Program; it does not necessarily identify all areas subject to flooding. 
particularly from local drainage sources of small size, or all 
planimetric features outside Special Flood Hazard Areas. 

Certain areas not in Special Hood Hazard Areas may be protected 
bv flood control structures 

Boundaries of the floodways were computed at cross sections and 
interpolated between cross sections. The floodways were based on 
hvdraul1c considerations with regard to reqwrements or the Federal 
f mergencv Management Agency 

F loodwav widths in some areas may be too narrow to show to scale. 
Refer to Floodwav Data Table where tloodway width is shown at 
1120 inch. 

Coastal base flood elevations apply only landward of the shoreline. 

Elevation reference marks are described in the Flood lnsuranc:e Study 
Report 

Corporate limits shown are current as of the date of this map. The 
.. ,a, ,h,-,,,fr! ~nnt,.rt ilr>nronnate cnmm11ni1·v official; to determm~ 
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B. Reasons for Decline and Recovery Activities for the Schaus' Swallowtail Butterfly 

Several factors have contributed to the decline in populations of the Schaus' swallowtail butterfly 
(U.S.FWS. 1982b). Reasons for decline in the Florida Keys are summarized as follows: 

Destruction or Modification of Habitat: 
* disruption and destruction of hammock habitat 

Predation and/or Destruction: 
* widespread aerial application of insecticides by the Monroe County Mosquito 

Control District 

* 
* 

overcollecting 
natural factors (weather. predation/parasitism. etc.) 

Recovery activities which could be impiemented by Monroe County to prohibit the destruction of 
the Schaus' swallowtail buttert1y and to protect ·its habitat include: 

* 

* 

* 

* 

* 

* 

* 

* 

direction of growth away from hammocks knovm to be habitat for the Schaus' 
swallowtail buttertly 
revisions to the Habitat Evaluation Index in the Land Development Regulations 
(Monroe County BOCC. 1990) which will better protect high quality upland 
vegetation communities and habitat of threatened and endangered species 
coordination with the Monroe County Mosquito Control District to promote 
continued confonnance with aerial insecticide spraying guidelines for avoiding 
Schaus' swallowtail butterfly habitat on North Key Largo 
promotion of research and development of mosquito control methods which are an 
alternative to aerial spraying 
encouragement of planting of torchwood (Amyris elem if era) within the range of the 
Schaus' swallowtail habitat on North Key Largo 
requirement for revegetation of construction sites on North Key Largo, in part. with 
torchwood (Amvris elemifera) 
requirement for tree replacements for sites on North Key Largo to include 
torchwood (Amvris elemifera) 
monitoring of FKAA restrictions of water supply hook-ups in Schaus' swallowtail 
butterfly habitat 

More specifically, the Permit _Allocation and Point System of the Comprehens:ive Plan should 
consider assigrunent of a negative point rating to developments proposed within hammocks 
documented as habitat of the Schaus' swallowtail butterfly. These areas shall be identified by the 
Monroe County Biologist in cooperation with FWS and FGFWFC. 

J.13.20 Stock Island Tree Snail (Orthalicus ~ 

A. Status, Distribution and Habitat Description 

The Stock Island tree snail is an endemic tree snail that is found only in remnant hammocks around 
the Munic_ipal Golf Course on Stock Island (Deisler. 1982). 

Conservation and Coastal Management Element 3·137 



The Stock Island tree snail is found only in tropical hardwood hammocks. It feed on algae and 
lichens on the trunks and limbs of native and non-native trees in hammocks. Foraging occurs at 
night during the rainy season from June through December (U.S.FWS, 1982c). During other times 
of year it is in aestivation. attached to trees by a hard mucous seal. The snails are hennaphroditic 
but crossbreeding between individuals is required for successful reproduction. The snails do not 
reproduce until 2 to 3 years of age, eggs are laid in cavities burrowed at the base of trees; 

Population estimates in 1982 ranged from 200 to 800 (U.S.FWS.1982c). The population presently 
appears to be in decline with estimates of fewer than 100 individuals remaining (Monroe County 
Biologist. personal communication, December 1991). 

B. Reasons for Decline and Recovery Activities for the Stock Island Tree Snail 

Several factors have contributed to the decline in populations of the Stock Island tree snail 
(U.S.FWS. 1982c). These are summarized as follows: 

Destruction or Modification of Habitat: 
* disruption and destruction of hammock habitat 

Predation and/or Destruction: 

* 

* 
* 

widespread aerial application of insecticides by the Monroe County Mosquito 
Control District 
overcollecting 
natural factors (weather. predation/parasitism. etc.) 

Recovery activities which could be implemented by Monroe County to prohibit the destruction of 
the Stock Island tree snail and to protect its habitat include: 

* 
* 

* 

* 

* 

continuing to provide U.S.FWS with periodic population counts 
coordination with the U.S. FWS regarding introduction of Stock Island tree snails 
to other locations (probably offshore islands) in the Keys 
acquisition of identified introduction sites by the County or support for acquisition 
of these sites by state. federal. and/or non-profit conservation organizations 
coordinatiol.l with the Monroe County Mosquito Control District to eliminate aerial 
insecticide spraying in the habitat area of the Stock Island tree snail 
promotion of research and development of mosquito control methods which are an 
alternative to aerial spraying 

3.13.21 Key Tree-Cactus (Cereus robinii) 

3·138 

A. Status, Distribution and Habitat Description 

The Key tree-cactus (Cereus robinii) is the largest native Florida cactus. It is found in rocky tropical 
hammocks. 

The Key tree-cactus is restricted in range to the Florida Keys and Cuba (U.S. FWS, 1986a). Once 
focally abundant. it has largely disappeared from the Keys. Today, there are five remaining 
populations. including one on Upper Matecumbe Key, two on Long Key, and two on Big Pine Key 

Technical Document· Monroe County Comprehensive Ptan 



The purpose of this memo is to summarize the approaches available 
tor apportioninq data from census tracts to geometrically definE!d 
study areas such as rinqs. Further, we will provide mere detailed 
information about the methodology that Claritas/NPDC exnploys for 
retrievin9 data for geometric areas. 

Sine• geometric areas do not conf orrn to census geo;raphies auch 
as tracts, it is necessary to build the data from 9eoqraphic 
units for which data has been compiled. 

one approach to def ininq 9eometric ar~as is to use the land, or 
surface, area as a means of determining a tract's percent 
inclusion in the study area. However, usin~ land area assumes 
that the population of the underlying 9e09raphy is evenly 
distributed. This is rarely the case. 

The Census Bureau released centroid files for block qroups and 
enumeration districts (BG/EO's) ~ith a9soeiated population 
counts. The BG/EO method of defininq geometric areas involves 
using these BG/ED centroids and population·s to determine the 
percentage ot a tract's population t~ include in the area. 

To calculate the percent inclusion of a tract, this method firs~:: 
determines wba~ BG/ED centroids are within the study area, then 
add~ the popul~tion of ~ach BG/ED, and then takes this sum as a 
pereentaqe of the tract's total population. 

A feature of this BG/BO methodology is that the entire population 
of the BG/ED is associated with a sin9le point, the.BG/ED 
centroid. In reality, the population is not concentrated at th;Ls 
sin;le point, but is actually distributed in soma fashion withiJl 
the 9eo9raphie boundaries. Note that the inclusion ot the 
population of a BG/ED into a geometric ar•a is determined by 
whether the BG/ED centroid is inside or outside the boundary of 
the study area. 

While BG/ED's are small pieces of ~aography, the "all or nothinc;tt 
factor of this ~ethodolo9y does inject a certain level of · 
i1nprecision. In addition, in sparsely populated areas, the BG/ED 
methodology can result in less than accurate percent inclusions~ 
For example, a study area defined as a rinq may include only on1~ 
BG/ED centroid, but a fairly substantial portion of the tract's 
area. If the study area is small enouqh, it is possible that n<) 
BG/ED centroids are within the radius and therefore, no 
population is apportioned to the study area. 

The geometric retrieval methodology that Claritas/NPOC currently 
uses provides a siqnif icant improvement over the BG/!O approach~. 

This Geometric Retrieval Unit (GRU) methodology uses sub-BG/ED 
centroids, -- .2.7 million sub-DG/ED centroid• var•~• 300,000 
SG/£0 centroids. 



GEOGR~PHlC RE'rRIEVAL UNIT (GRt;) METHODOLOGY 
p.2 

Usini sub•BG/EO centroids perm.its the population of each BG/ED to 
be ci1stril:lu1:ed among many more centroids. Within a county, this 
methodology conGiders t~e proximity of each BG/!O centroid's 
11 nearest ne.iqhbot:" BG/E'O a~ong all the BG/ED'S in each of the 
census tracts. :n this way, the population is redistributed to 
the sub•BG/EO cent=oids in a realistic: (non-linear) manner that 
takes into account thg relative population densities of adjoining 
SG/ED's. 

As a result, the Gl\O nethodoloqy makes the "all or nothinq" 
inclusiQn decision at a level smaller than the BG/ED level. In 
essence, this ~ethodolo9y ccmes closer to being one of 
apportionmen~ of geo9raphy based on the small areas in which the 
popuiation rasidas, rath~r than the centroids to Which the 
population is assigned. 

The GRU methedolo9y is a si9nif icant improvement over the other 
availa~le approaches for apportioning data from the underlying 
geographic units tc qeometrically defined study areas. 

'3 /9C: :GCG 
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ENOANGEREO ANO POTENTIAL~Y ENOANGEREO 
FLORA SPECIES INOIGENClJS TO HABITATS 
IDENTIFIED WITHIN THE CITY OF KEY WEST 

Pa.9e q ~ llo 

**************~**************************************************••••························································· 
I SPECIES AS LISTED BY THE I I I I f FRESKWATERI 11 

I FLORIDA GAME ANO FRESH· I NATURAL ISHORELINEI MARINE ITRANST'NL PERMANENT/,KARPIJOODI 
WATER FISK COHMISSION STATUS SHORELINE MANGROVES SEAGRASS WETLANDS SEAS WTLND HAMMOCK 

1 ................................................ 1 ... :~~- .. 1 ... :~~- .. 1 .. :~~--- ... :~~--- ·--~~~----1-.:~~---
I Bay Cedar E I x I I X I I x I Suriena maritima I I I I 
I Brittle thateh palm T I I 
1 

Thrinex morissii 

I Florida thateh palm 
Thrlnex radiate 

I Geiger Tree I Cordie sebestene 

I lnkwood 
Hypelate trifoliata 

I Joewood I Jacquinia keyensis 

I Mahogany 
swietenia mahogoni 

Pricldey pear 
Op.rttia ct.i:>ensis 

Prickley pear 
Op.rltia stricta 

Red Sto~r 
Eugenia rhC!Nlea 

Rough Strongbark 
Bourreria succulent• v. revoluta 

Silver palm 
Coccothrinax argentata 

Porter's broom spurge 
Euphorbia porteriane v. SCClparia 

Tamarindi l lo 
Acacf1 choriophylla 

Twisted Alrplant 
Tlllanclsia cfrcinate 

Yellowheart 
Zanthoxylun flavun 

IC.W. three mwned grass 
Aristida floridana 

T 

E 

T 

T/FNAI 

T 

T x x 

T x x 

E 

FNAl 

E 

US/UR 

E 

T 

E 

E 

l( 

)( 

x 

l( 

l( 

)[ 

x 

); 

); 

)l 

)( 

x 

)( 

x 

x 

x 

I 

LOCATION 

SP & natural 
shorelines of 11 

II SP, BG, IP, Gar 
rison Bight,Gre' 
and Duval Stree 

I 
I 

SP, BG, IP, BP 
600 block Duval 

BG, IP, AH, Cit 
Streets and yar 

BG, JP 

SP, IP, and 
cultivated 

BG, SP, IP, Cit 
strts & prvt yr 

SP 

SP 

ICnown in 3 yerc 
JP 

SP,lP, cultivat 

SP, t P, and F ii 
patrick Street 

SP, FNA I li stec 

SP, IP 

SP 

US 1 & Jr Col l1 
Rd, sw corner 1 

SP 

(cont'd on next page) 
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TABLE Vl-7 (page z of 3) 

ENOANGEREO AND POTENTIALLY ENDANGERED 
FLORA SPECIES INOIGENCXJS TO HABITATS 
IDENTIFIED WITHIN THE CITY OF KEY WEST 

Additional rare plant species are extirpated in the wild. Specimens remaining or cultivated in parks, yards or along 
C:ity streets: 

SPECIES AS LISTED BY THE I NATURAL lsHORELINEI MARINE lrRANST'NLl;~;~:~~~~~IHAR0\.11'.XX)ll 
I FLORIDA GAME ANO FRESH· STATUS ISHORELINEIMANGROVESISEAGRASSIWETLANOS ISEAS WTLND,HAMMOtK II 

WATER FISH COMMISSION (S) (M) (G) (T) (F) CH) 
RELATEO 

COMMENTS 

I 
I 
\. 
I 

1···············································1·········1·········1········1········· ··········1········1 ••••••····•·•·•·· I 

I Balsam·a~le, Autograph Tree E I I I j X I 
Clus1a rosea 

I Beach creeper T I X I I 11 

I

I Ernodia littoralis ,

1 

1

1 

1,1, 
Suc:canneer palm E X 

Pseudophoenix sargentii 

I Coconut Palm T I I 11 
I Coco nuc i fer a I I 11 

I Cupania E I X I 
Ci.q:ienia glabra 

I D ildoe cactus T I X I 
Cereus pentagonus 

Florida royal palm E x 
Roystonea elate 

l.ignun vitae E x I 
Guaiacun sanctum I 

Maideneush FNAI 
savia bahamensis 

Manchineel T x 
Hippcmane 1111ncinel la 

Mitkbarlr:: FNAI 
Crypetes diversifolia 

Paurotis pal111 T x x 
Acoelorrhaphe wrightii 

Pisonia FNAI 
Pisonia rot~ta 

Prineewood FNAI 
Exosteme caribait\111 

IP, AH 

IP 

IP,yards,!s. City 
hse 400 bl \.Im St. 

St, parks, yards 

IP 

IP 

IP, yards 
Cuban royals? 

IP,BG,StMary,Tru· 
man,Lord's Motel 

Otto plot 

IP 

IP 

IP 

IP, AH 

IP 

IP 

I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

J 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

Satinleaf E x IP, yards . I 
Chrysophyllun olivaefonne I 

Scaevola T x IP I 
Scaevola pl1.111ieri I 

I 
Semaphore Cactus T x IP I 

Opu'ttia spinossissina I 
Wild Cotton E IP 

Gossypiun hirsutus 

(cont'd on next page) 
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TABLE VI·7 (page 3 of 3) 

ENDANGERED ANO POTENTIALLY ENDANGERED 
FLORA SPECIES INOIGENCJJS TO HABITATS 
IDENTIFIED VITHIN THE CITY OF KEY IJEST 

ABBREVIATIONS --------------··----------------------------------------------------------------------------------------·----------------------· 
STATUS: 

Florida Game and Fresh Water Fish Comnission Listings: E =Endangered 
T s Threatened 

United States Fish and Wildlife Service Listings: US·UR =Under Review 

FNAI • Florida Natural Areas Inventory 

NATIVE VEGETATIVE HABITATS: 

(H) • Hardwood Manmock: Upland Tropical Hardwoods 
(F) • Freshvater: Permanent or Seasonal Non·tidal Wetlands 
(T) s Transitional Wetland: Open Salt Marsh and Buttonwoods 
(M) s Mangrove: Red, Black, and White mangrove cOllllU'lities 
(S) • Naturml Shoreline: Rest Beach and rocky outcrops 
(G) • Marine Seagrass: Intertidal and sut:rnerged beds 

RELATED COMMENTS: 

AM • Audobon Mouse; BG • Botanical Garden; GC • Golf Course; SP • Salt Pond Area 
IP • Indigenous Park; BP • Bayview Park. 

C~iled by Sol in and Associates, Inc. 1990 

SCJJRCE: Official Lists of Endangered and Potentially Endangered 
Fall\I and Hora in Florida. Florida Game and Fresh Water 
Fish Comnission. July, 1988 
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TABLE Vl-8 {page , of 3) 

ENDANGERED AND POTENTIALLY ENDANGERED 
fAUNA SPECIES tNDlGENQJS TO HABITATS 
IDENTJFJED WITHIN THE CJTY OF KEY WEST 

................................................................................................................................ 
I SPECIES AS LISTED SY THE I I I I !FRESHWATER I 11 I 
I FLORIDA GAME AND FRESH- I NATURAL ISHORELINEI MARINE ITRANST'NllPERMANENT/IHARDwoa>ll I 
I WATER FISH CCMMISSIOH STATUS SHORELINEIMAHGROVESjSEAGRASSfWETLANDS SEAS WTLNDIHAHMOCK II RELATED I 

l--··--·----------·----·-········-·············-l---~~: ... 1 ... ~~=---l--~~=---l---~:: ... 1.--~~: .... 1 .. ~~:- .. ll .... :~~:~:~---- I 
! . I I 1

1 I 1
1 l l 11 i 1 INVERTEBRATES: I 

I ========--n== I I I I I I 11 I 
I Pillar Coral E I I I X I I I 11 Sha I low patch I 
I Dendrogyra cyl i ndrus I I I 11 reef. I 

l Stock Island Tree Snail E/US·T I I I I I I X 11 I I orthal icus reses reses I I I I I I 11 I 
I FI SH : I I I I I 11 I 

1==z... I I I I I II I 
t Key :~~~~=i~horun T/FNAI X I X I X I x I 11 Salt Pond Area I 

I I I I I II I 
I:::~!~!::!=:~~.:=~~;;::! I I I I II I 
I American Crocodile E/US·E x I X I X I I · 11 Found 'S6·'68 I I Croccclylus acutus I I I I II GC and BG. I 
1

1 

Atlantic: Loggerhead Turtle T/US·T x I x I 1

1

1 Nests on 1::.11. ' 
Caretta c:aretta c:aretta sandy beaches. 

I

I Atlantic: Green Turtle E/US·E X 1

1 

X 

1

1 

1

1

1

1 Nests Marquesas 
Chelonia ll!ydas ll!ydas and Boca Grande. 

I Atlantic: Hawksbill Turtle E/US·E X I · X I 11 
I Eretmoc:helys ini:lric:ata ini:lric:ata 

I Atlantic Ridley Turtle E/US·E x I X I 11 I Lepidochelys k~i I I II 
fl Florida Key Mole Skink SSC/US·UR X I j II 

El.ll*es egregius egregius 

l Leatherbaclt Turtle E/US·E X I .. X I 11 
I Dermoc:helys c:oriac:ea j JI 

I Muc:I Turtle E/US•T X X I 11 Salinities less 
I . Kinosternon blluri than 8.5 ppt, BG 

I Red Rat Snake SSC I X II Botanical Garden 
f Elaplle 9uttata &uttata I JI 

I Florida Brown Snake T I x I I Botanical Garden 
Storeria dekayi victa 

I Eastern Indigo Snake T/US·T I X 11 Botanical Garden I Drymerc:hon c:orais c:ouperi I 11 

I 
Allleric:en Alligator SSC/US·T X I 11 Botanical Garden 

Alligator •i1ai1sipt:1fensis 
I --~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~--,~~~~:--~ 

(cont'd on next page) 

6-27 



TABLE Vl·8 (page 2 of 3) 

ENDANGERED ANO POTENTIALLY ENDANGERED 
FAUNA SPECIES lNOIGENCl.JS TO HABITATS 
IDENTIFIED WITHIN THE CITY OF KEY WEST 

I I FRESHWATER I I I 
SPECIES AS LISTED BY THE I NATURAL !SHORELINE I MARINE ITRANST'NLIPERMANENT/IHARDWCXXll I 

I FLORIDA GAME ANO FRESH· STATUS jSHOREL!NE\HANGROVESjSEAGRASSjWETlANDS jSEAS WTLNDjKAHMOCK 11 RELATEO 

1-~~::~.:::~.:~~==~~~---······················l---~:: ... 1 ... :~: ... 1 .. :~: ... 1 ... ::: ... 1 ... ~:: .... 1 .. :~~---ll ----=~~=~:~ .... 
I I I I I I I 11 
I B I ROS: I I I I I I 11 
I ====== I I I I I I 11 
I Eastern Brown Pelican SSC X I X I X I I 11 
I Pelecanus occidentalis carolinensis ! I I I I I 11 
I I I I I I I 11 

I
I Bald Eal~le l ...., l T I X 

1
1 X II X 1

1 
X 1

1 
X I X 1

1
1 Nests and roost! 

Ha 1aeetus eucoce"".a us in H, M 
I I I I I I I I l 
I Osprey* SSC I X I X I X I X I X I X II Nests,roosts:H,I I Pandionhaliaetus I I I I I I llhunts:openT,F 

1
1 

American Kestrel CITES I X I X 1
1 

I X I X j X 11 Roosts H, hunts 
F.elco sparverius sparverius open areas,edge! 

IPeregrineFalcon E/US·T I X I X I X I X I X I X lloperiwater,F,T; 
I Falco pere;rinus I I I I I I 11 hunts shorebird; 

I Mangrove Clapper Rail • US·UR I X I I X I X I ~I Nest on ground 
1· Rallus longirostris insularl.l'l I 11 in marshes 

I Merlin CITES X I X I I X I X I X 11 Open S, T, F I Falco Columari us I j I j I I II 
1

1 

Swainson's Hawk US·UR I I I I X I X I 
1

11 Night roost in 
Buteo swainsoni H & M ta LL tree1 

1
1 I I I I I l 1

1
1
1 Swallow-tailed Kite US•UR X X X X X 

I Elanoides forficatus I I I I j 11 

1
1 

Little Blue Heron• SSC I X I X I X I X I X 1
1 

1
1
1
1 Egrtetta caerulea 

l Snowy Egret * SSC 

1

1 X I X I X I X I X I 11 I Egretta thula I I I I I l I 
1

1 

Reddish Egret • SSC/US•URI X I X I X I X I X I 11 
Egretta rufenscens 

I Tricolored Heron/Louisiana Heron• SSC X I X I X I X I X I II 

Feeds: S,G Ltidt 
& T Ht ide; nest: 

& roosts: M 

II 

" 

" 
I Egrettl tricolor j j j I I 11 

I 
Roseate Tern • T/US·T X I I X I I I 11 Nests: open bcl'I 

Sterne douslallf i K.W. & Pel Shoa 

I Least Tern• T X I X I I I II Nest: Plcn Shl i I Sterna anti l larun I I I I I I KW flat grvl rf: 

1

1 

White-crowned Pfgeon • T/US·UR I X I X 11 Feeds in H and 
Columa leuc:or;ephala nests in M 

I Florida Grasshopper Sparrow E/US·E I I X II open grasslands 
1

1 

Alrmodr11111JS saval'V\8r1111 fl or i dllnus I I 
1

11 
Feeds: S,G Ltid 

1

1 

Roseate SJ)OOl"bi l l SSC X I X X X X 11 & T Ht ide; nest 
Ajaia ajaja & roosts: M 

I Northern Harrier CITES X I X X X X 11 Hl.l'lts rats and I Circus cyaneus I II birds Ft. Taylo 

• Birds known to breed on Key West (cont'd on next page) 
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TABLE VI·S (page 3 of 3) 

ENDANGERED AND POTENTIALLY ENDANGERED 
FAUNA SPECIES INDIGENOUS TO HABITATS 
IDENTIFIED WITHIN THE CITY OF KEY WEST 

Po.je. 14 of' /IP 

I I I I l IFRESKWATERI 11 
I SPECIES AS LISTED BY THE I NATURAL !SHORELINE I MARINE ITRANST'NL,PERMANENT/jHARDWOOOI I 
I FLORIDA GAME AND FRESH· STATUS SHORELINEjMANGROVESjSEAGRASS WETLANDS SEAS WTLNDjHAMMOCK l RELATED 

l- ~~::~. ::~~-:~~~~~~~~- · · · ···--·· · ···-·. ·-·-·- -1---:~: ... j ... :~=-- -1- .:::. --1- .. ::: .. -1---::: ... -t-.:~ :-_. -1 l -... :~~:~:~ -. -· 
I MAMMALS: I I I I I I 11 
I ======== I I I I I 
1
1 I I I I 1

1 
1
1 

1
1
1
1 West Indian Manatee E/US·E X x X S: deep harbors, 

I Trichechus manatus latirostris I j I I I I 11 M: tidal creeks 
I l I I I 11 
I Right Whale E/US·E I I I I I I 11 Offshore waters 
I Balaena glacialis I I II 

I Sei Whale E/US·E I I I I I I 11 Offshore waters I Balaenoptera borealis j I I I I I II 
I 

Finback Whale E/US·E I I I I I I 11 Offshore waters 
Bala~noptera physalus · 

I H~ck Whale E/US·E I I I I I I 11 Offshore waters 
I Me;aptera novaean; I i ae I I I j I I 11 

1

1 

Sperm Whale E/US·E I I I I I I 11 Offshore waters 
Physter catoclon 

I Key West Racoon US·UR I X I X I I X I x I X 11 Salt Pond Area 
I Procyon totor incaytus I I I I I I 11 I 
•****************************************** .. *********************************'************************************************* 

ABBREVIATIONS ----------·-------------------------------------·---------------------------------
STATUS: 

Florida Game and Fresh Water Fish COlll'llission Listings: E • Endangered 
T = Threatened 
SSC • Species of Special Concern 

United States Fish and Wildlife Service Listings: US·E = Endangered 
US·T = Threatened 
US·UR s Under Review 

CITES • Convention on lnternationel Trade in Endangered 
Species of Wild Fal.l\I •nd Floras Listing 

FNAI • Florida Natural Areas Inventory 

NATIVE VEGETATIVE HABITATS: 

(H) • Hardwood Hanrnock: Upland Tropic•l Harclwoocls 
CF) • Freshwater: Permanent or Seasonal Non·tidal Wetlands 
(T) • Trensftionel Wetland: Open Salt Marsh encl Buttonwoods 
CM) • Mangrove: Reel, Slack, and White mangrove comnLnities 
CS> •Natural Shoreline: Rest Beach and rocky outcrops 
CG> "' Marine Seagrass: Intertidal and submerged beds 

RELATED CClltENTS: 

SI • Stock Island; BG• Botanical Garden: GC •Golf Course; SP • Salt Pond Area 

----------------------------------·-···-------------------------
CC11T4'i led by sol in and A&Sociates, Inc. 1990 

SOURCE: Official Lists of Endangered and Potentially Endangered 
Fai.na and Flora in Florida. Florida Game and Fresh Water 
Fish Conmission. July, 1988 
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architectural and historical values in the historic district. 

Class III Waters. "Florida Outstanding Waters" include Class III waters, water important to 
the propagation and harvesting of fish and shellfish. Sewage discharge emanating from Key 
West will decline as more businesses and residents are connected to the central treatment 
plant. Discharge from live-aboards and houseboats is more difficult to control, particularly 
from boats visiting for a few or more days then sailing on to other destinations. Steps to 
reduce discharge from these sources have been initiated by the Florida Department of 
Community Affairs, though current efforts involve only coordination activities with the City 
of Key West. Since water quality is vital to the survival of living marim:! resources, 
particularly the coral reefs, reducing discharge at the local level is important. 

Water quality is also affected by large shipping vessels carrying oil, minerals, chemicals, and 
other hazardous wastes. Control or regulation of these potential pollution sources lies 
beyond the City's and County's police powers to prevent detrimental impacts associated 
with the release of these hazardous materials into nearby ocean currents. Authority to 
reduce this possibility exist with the State of Florida and the United States government. 

Public support to take necessary regulatory measures to protect the reefs and marine 
resources has increased in recent years. Several national environmental interest groups are 
actively involved in the protection of the Key's marine habitats, some locating offices and 
personnel in Key West or on other Keys to maintain close-hand observation of progressing 
concerns for the preservation of the Keys. 

Potential to conserve marine resources can be improved by actions undertaken by the City 
of Key West, though the greatest threat to the environment rests beyond its powers and 
regulatory control. Reductions in sewage discharge, though, can occur if the City takes 
action to coordinate with Monroe County, the Florida Marine Patrol, and the: U.S. Coast 
Guard to develop a plan that would involve the relocation of live-aboards and houseboats 
to designated areas where appropriate public services can be provided. 

Wetlands. As noted on the vegetative community map within this element, wetlands exist 
mainly in two locations -- the Salt Ponds and mangroves along the northern shorelines. 
Health and existence of mangroves on the northern shoreline depend on wau:r quality of 
the surrounding _oceanic waters. Measures to improve marine water quality will also 
improve environmental conditions for these mangroves, though destruction by humans and 
by development occur more frequently than by pollution. Seagrass beds are also wetland 
communities threatened by pollution as well as boating impacts such as prop dredging. 

Reintroduction of natural tidal circulation into the Salt Ponds increases its potentiai to exist 
in its natural state. The greatest threat to its existence is loss of land to dlevelopment. 
Development is presently proposed for eastern portions of this area. As development 
encroaches the Salt Ponds, amount of stormwater runoff will likely increase~, depending 
largely on the drainage facilities and planning associated with site development. Potential 
to preserve the Salt Ponds relies primarily on the City's ability to regulate development 
currently proposed on land owned by investment ventures. 
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TABLE VII-10 

POPULATION ESTIMATES AND PROJECTIONS 

City of Key West • 

==============================;======================================================= 
RESIDENT STATUS 1988 1990 1995 2000 2005 2010 

(1) (2) (2) (2) (2) (2) ===========================================-======================================== 
TOTAL 
PERMANENT 

37,539 
24,652 

38,502 
25,372 

39,501 
26,119 

40,539 
26,895 

41,797 
27,701 

Age 14 and under 
A e 15 to 64 
A e 65 and over 

15.80.! 70.00 
14.20 

3 895 
17: 256 

3,501 

4 009 
17:760 

3,603 

4 127 
10:203 

3,709 

4 249 
18:827 

3,819 

4 377 
19:391 

3,934 

CIVILIAN 

Residents 

Visitors 

NOTES: 

SOURCE: 

(1) 

(2) 

31,539 

18,652 

12,887 

11,259 
1,628 

32,502 

19,372 

13,130 

11,439 
1,691 

33,501 

20,119 

13,382 

11,626 
1,756 

34,539 

20,895 

13,644 

11,820 
1,824 

35,797 

21,701 

14,096 

12,201 
1,895 

1988 age distributions as reported in the Florida Estimates of Population 1989, 
BEBR, 1990. 

Age Distributions for 1988 was applied to the population projections to derive 
age distr1but1ons for future yea~s. 

1990 Populatio~ Estimates by VS CENSUS anQ Solin and Associates, Inc., 1991. 
Population Pr0Ject1ons by Sbl1n and Associates, Inc., 1991. 

PREPARED BY: Solin and Associates, Inc., 1991. 
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Ptt1e t of z.a 
The National Environmental Policy Act of 1969 (Public Law 91-190) 
requires the Federal Government to improve and coordinate 
environmental programs on lands under their jurisdiction. 
Executive Order 11514 "Protection and Enhancement of Environmental 
Quality" of 5 March 1970 directs federal agencies to p;;ovide 
leadership in protecting and enhancing the Nation's envir9'Jlnent to 
sustain and enrich human life; and initiate measureSai"fuaeded to 
direct their programs to meet national environment~~ls. 

This Fish & Wildlife Section of the Natural Resources Plan is 
directed toward these goals. It has been revi~d and is approved 
for implementation in accordance with OPNAV~truction 5090.lA a.nd 
other Naval Instructions. / ~ ·~ 
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-----~""' Table 2 - Federal and State Listed Threatened, Endangered and Candidate Species that Occur or Potentially 
Occur on the Naval Air Station, Key West, Florida 

SPECIES RESIDENCE LEGAL STATUS2 
COMMON NA!'\fE SCIENTmc NAME STATUS1 USF&WS' FDA' 

PLANTS 

Golden leather fem Aqostichum aureum CR E 
Giant leather fern Acrostichum clanaeifoliwn PR T 
Birds nest fem Asplenium serratum PR E 
Strap fem Camphyloneuoun phyllitidus PR T 
Prickly apple cactm Cereus gracilis PR C-2 E 
Dildo cactm Cerem pentagonm PR T 
Tree cactm Cereus robinii UR E E 
'Florida Keys senna Chamaecrista ~ keyensis PR C-1 E 
Wedge spurge Chamaesyce deltoidia serohyllwn PR C-1 
Garber's spurge Chamaesyce garberi PR E T 
Key's hairy-podded spurge Chamaesvce oorteriana keyemis PR C-2 
Porter's spurge Chamaesyce porteriana porteriana PR C-2 
Porter's broom spurge Chamaesyce porteriana scoparia PR C-2 
Satin leaf Chrysophyllum olivaefonne UR E 
Balsam apple ~~ PR E 
Silver thatch palm Coccothrinax argentata CR CE 

/·····~. Coconut palm ~nucifera CR T 
Geiger tree ~sebestena UR E 
Michaux's orchid Habenaria guigueseta PR T 
Manchineel Hippomane mancinella UR T 
Sea lavender Mallotonia gnaphalodes CR E 
Polypody fem Microgramma heterophylla PR T 
Semaphore cactm Opuntia spinosissima UR C-2 E 
Ribbon fem Paltonium lanceolatum PR T 
Buccaneer palm Pseudophoenix 53rgentii PR E 
Whisk fem Psilotum nudum PR T 
Ladder brake fem Pteris longifolia PR T 
Ink berry Scaevola plumieri PR T 
Pride-of-big-pine Stnunpfia maritima UR C-2 E 
Bay cedar Suriana maritima CR E 
Mahogany Swietenfa mahogoni PR T 
Florida thatch palm Thrinax floridana CR CE 
Brittle thatch palm Thrinax microcaroa CR CE 
Wild pine or air plant Tillandsia balbisiana PR T 
Wild pine Qr air plant . Tillandsia circinata PR T 
Wild pine or air plant Tillandsia f asciculata PR CE 
Wild pine or air plant Tillandsia flexuosa CR T 
Wild piine or air plant Tillandsia setacea PR T 
Wild pine or air plant Tillandsia utriculata PR CE 
Wild pine or air plant Tillandsia valenzuelana PR T 
Worm-vine orchid Vanilla barbellata PR E 

~·""· 
Shoestring fern Vittaria lineata PR T 

4 
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Table 2 - Federal and State Listed Threatened, Endangered and Candidate Species that Occur or Potentially 
Occur on the Naval Air Station, Key West,Florida.(Cont') 

SPECIES RESIDENCE LEGAL SI'ATUSl 
CQMMONNAME SCIENTIFIC NAME SI'ATUS1 USF&WS3 FG&FWFC3 

INVERTEBRATES 

Stock Island tree snail Qrthalicus reses reses UR T E 

FISH 

Key silverside Menidia concbonnn PR C-2 T 

REPTILES & AMPHIBIANS 

American alligator Alligator mississippiensis UR T SC 
Loggerhead turtle Caretta caretta ~ PM T T 
Green turtle Chelonia~ LM E E 
American crocodile Crocodylus acutus PV E E 
Hawksbill turtle Eretmochelys imbricata imbricata LM E E 
Atlantic Ridley turtle Lepidochelys kempii PM E E. 
Leatherback turtle Dennochelys coriacea LM E E 
Eastern indigo snake Drymarchon ~ cvuperi PR T T 
Key mud turtle Kinostemon 1Hmri bm!ri LR T. 
Florida ribbon snake Ihamnophis sauritus sackeni LR T 

BIRDS 

Southeastern snowy plover Charadrius a]exandcinus LM C-2 T 
Piping plover Charadcius melodus PM T T 
White-crowned pigeon Columba leucocaphala LV C-2 T 
Peregrine falcon I.ll£g pemrinus CM E E 
Bald eagle Haliaeetus leucptephalus CR E T 
Wood stork Mycteria americana PM E E 
Least tern &mm antillanpn CR T 
Ro.wate tern &mm dou.eallii dougallii CR T T 
Baclunan's warbler Vennivora bachmanii UM E E 

MAMMALS 

Silver rice rat Oryromys argentatus CR E. E 
Lower keys marsh rabbit Sylvilagus palustris hefneri CR E E 
Florida manatee Trichechus manatus CM E E 
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Table 2 - Federal and State Listed Threatened, Endangered and 
Candidate Species that Occur or Potentially Occur on the Naval Air 
Station, Key West,Florida.(Cont') 

RESIDENCE STATUS1 

c = Confirmed 
L = Likely 

P = Possible 
U = Unlikely 

M = Migrant 
V = Visitor 

R = Ref:;ident 

LEGAL STATUS2 

E = Endangered 
T/SA = Threatened due to Similarity of Appearance 
T = Threatened 
c-1 = Candidate Species for Federal Listing, Category 
C-2 = Candidate Species for Federal Listing, category 
CE = Commercially Exploited 

AGENCY3 

USF&WS = U.S. Fish & Wildlife Service 
FG&FWFC = Florida Game and Fresh Water Fish Commission 

FDA = Florida Department of Agriculture 
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Bay Cedar (Suriana maritima) 

State status: Endangered 
Federal status: none 

This species is recognized by its masses of grayish 
green, narrow, succulent leaves and by' the small, yellow 
flowers clustered at the ends of the branches. The tree 
may grow to five meters high. 

Habitat and Requirements 

Bay cedar grows along sandy beaches and dry coasts. 
Specific requirements are not known. 

Current Situation 

Goals 

Bay cedar is known to occur on the Installation, but the 
species extent and limits on the Installation are not 
known. 

Determine the location and extent of the species' 
occurrence on the Installation. 

Protect, enhance, and, where feasible, expand the species 
on the Installation. 

Management 

survey the Installation for the species. 

Determine and implement any actions .that will protect, 
enhance and expand the species on the Installation. 
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Florida Thatch Palm (Thrinax f loridana) 

State status: Commercially Exploited 
Federal status: none 

This palm reaches nine meters in height and has a trunk 
so slender that the crowns appear to be suspended in mid 
air when viewed from a distance. The palmate leaves are 
fan-shaped and split along the veins to the middle. The 
leaves are yellow-green and shiny above and pale green 
below. 

Habitat and Requirements 

Found mainly in hammocks and along rocky shores, the 
Florida Thatch Palm is mostly associated with calcareous 
soils. 

current Situation 

Goals 

The leaves are used extensively for thatch roofs. Land 
clearing has eliminated large areas of this species. 
Florida thatch palm has been located on the Installation, 
but its full range on the Installation is not known. · 

Determine the location and extent of the species' 
occurrence on the Installation. 

Protect, enhance, and, where feasible, expand the species 
on the Installation~ 

Management 

survey the Installation for the species. 

Determine and implement any actions that will protect, 
enhance and expand the species on the Installation. 
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stock Island Tree snail {Orthalicus reses reses) 

State status: Endangered 
Federal status: Threatened 

This is a large, conical-shelled snail with a white to 
buff ground color that is overlain by three poorly 
developed spiral bands and several to numerous flame-like 
stripes. The stripes are usually narrower than the 
spaces between them. The Stock Island tree snail is very 
similar to the Florida Keys tree snail but has a white 
apex and columellar area. 

Habitat Use and Requirements 

The snail inhabits native hammock, but has a very 
restricted range. Preservation of existing habitat is 
essential to the survival of· the species. 

current Situation 

Goals 

No snails are known to occur on Navy property; however, 
suitable habitat exist for the species on Navy propert.Y. 

Determine the location and extent of Stock Island tree 
snails on the Installation. 

Protect, enhance, and, where feasible, expand any located 
Stock Island tree snail populations existing on the 
Installation. 

Management 

Conduct a survey for the species on all suitable 
Installation lands. 

26 



Loggerhead turtle (Caretta caretta caretta) 

State status: Threatened 
Federal status: Threatened 

The third largest sea turtle, loggerhead females weigh as 
much as 300 pounds, and males may grow larger. The head 
and upper shell are a dark reddish brown; the flippers 
and lower shell are light yellow. As the name implies, 
the head is proportionately larger than other sea 
turtles. 

Habitat Use and Reguirements 

Sea turtles require a place to feed and to nest. Nesting 
occurs on beaches during the summer. An unlighted beach 
with minimal disturbance and sandy areas abovt:! spring 
tides is essential to successful nesting. 

Loggerheads feed on whelks, crabs, fishes, sponges, and 
algae. A iack of food or feeding areas does not appear 
to be a problem at this time. 

current Situation 

Goals 

At NAS Key West, several beaches are available for 
nesting (See Exhibit B for map.) but recent records 
indicate that only two areas have recently documented 
nesting. The Truman beaches had one unconfirmed. nest in 
1989 and one confirmed nest in 1991. Erosion, exotic 
plants, and disturbance appear to be a problelill on the 
unused beaches and the only used beach. 

Enhance all Navy-owned beaches in the Lower KE~ys in a 
manner that will satisfy the nesting requireinents of 
loggerhead turtles. 

Determine the nesting use and success of the Navy-owned 
beaches. 

Management 

Evaluate all Navy~owned beaches for artificial lighting, 
exotic vegetation, substrate type, human use 
(disturbance), and erosion problems. Deterntine any 
additional management that may be required by these 
problems. 

Monitor the beaches daily during the nesting seas.on (mid
May to mid-August) to determine nesting use and success. 
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This may require the use of volunteer help. 

On beaches where the substrate and erosion (or accretion) 
rate is satisfactory, eliminate exotic vegetation and 
modify the artificial lighting to eliminate the 
hindrances to turtle nesting. 

on beaches where erosion is considered a problem, 
determine the cause of the erosion and eliminate the 
problem if practical. 

On beaches where human use is considered detrimental to 
the nesting of the turtles, protect turtle nests and 
start an education campaign to reduce the disturbance to 
levels which are not injurious to the eggs or nestlings. 
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Bald Eagle {Halieetus leucocephalus) 

state status: Threatened 
Federal status: Endangered 

The familiar adult bald eagle is a large brown bird with 
a white head and tail. The immature birds are large and 
brown but lack the white head and tail. There: is some 
white depending on the age of the bird. Immature bald 
eagles are most easily recognized by their large size and 
wing span. 

Habitat Use and Requirements 

The raptor feeds mainly on fish and is primarily a 
scavenger. The primary requirement of concern to the 
Installation is freedom from disturbance. The lack of 
disturbance is especially critical around the birds' 
nests; however, each pair of birds frequently has their 
own criteria as to how much disturbance they can 
withstand without adversely affecting nesting success. 
A pair of eagles will use the same nest for many years, 
and they will add to the nest each year so that the nes:ts 
become very large and easily observable. 

Current Situation 

Goals 

Bald eagles are uncommon, but regularly seen in the 
Florida Keys -- including Navy-owned property. One nest 
has been located on the Installation (See Figure zzzzz). 
The nest is located on a fuel tank, but the nest was not 
successful and may have never been completed. No other 
nests have been located on the Installation. 

Protect any nests that occur on or adjacent to 
Installation lands, and prevent disturbance to these 
nests during the nesting season. 

Management 

Designated personnel in the Public Works Departinent will 
look for nesting eagles during their regularly scheduled 
trips around the Installation. The personnel will insure 
that all parts of the Installation are visited at least 
monthly during the nesting season. 

If a nest is located, the specific situation will be 
evaluated and, after consultation with thE~ USFWS, 
additional management may be initiated. 
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Roseate Tern (Sterna dougallii dougallii) 

State status: Threatened 
Federal status: Threatened 

Larger than the least tern, the roseate also has a black cap, 
but lacks the white forehead and has a much longer, forked 
tail. 

Habitat Use and Reguirements 

Roseate terns nest on beaches and other areas similar to 
the least tern, but are not found on roof tops. These 
birds also need freedom from disturbance during the 
nesting season. 

Current Situation 

Goals 

Roseate terns are expected to occur in small numbers with 
the larger least tern nesting colonies. But this has not 
been confirmed for the Installation. 

Since the roseate tern is state and federally listed, 
rather than state listed and federally protected as ls 
the least tern, the roseate tern receives more protection 
than the least tern. The more effective protection of 
the federal Endangered Species Act also protects the 
roseate tern nesting sites to the extent that any 
destruction of the areas that may be needed to support 
the Installation's mission would trip the "may affect" 
criteria of the Act and force a consultation on the Navy 
to evaluate the effects of the planned destruction. The 
destruction might not be permitted. 

Protect and enhance roseate tern nesting areas where 
feasible. 

Move any roseate tern nesting areas that are considered 
serious obstructions to operation of the Installation. 

Management 

Determine the extent of roseate tern nesting on the 
Installation. 

Evaluate all roseate tern nesting sites for their effects 
on the operation of the Installation. 

Where roseate terns pose a serious constraint to 
operation of the Installation (such as a serious BASH 
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problem), consult with the USFWS regarding modification 
of the nesting substrate by paving, planting grass, or 
some other method so the area is no longer attractive to 
the terns. Modifications will only be conducted during 
the non-nesting season (October - February). Enhancement 
and/or creation of a replacement area may be required. 

Protect and enhance any roseate tern nesting sites (as 
described under least tern management) that do not 
constrain operation of the Installation. 
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Lower Keys Marsh Rabbit (Sylvilagus palustris hefneri) 

State status: Endangered 
Federal status: Endangered 

This is a medium to large, brownish rabbit with grayish fur on 
the belly. 

Habitat Use and Requirements 

Lower Keys marsh rabbi ts inhabit fresh and brackish 
marshes as well as adjacent uplands. The rabbits eat a 
wide variety of vegetation and use brush, downed trees, 
and tall grass for cover. Specific requirements for this 
species have not yet been determined. 

Current Situation 

Goals 

The Lower Keys marsh rabbit is known to occur on Boca 
Chica, Giger, and Saddlebunch Keys; however, much of the 
known habitat is isolated and small in relation to the 
needs of a mammal of this size. The Navy is currently 
funding a survey to learn the natural history of the 
species, including its genetic interrelationship's, 
habitat requirements, behavior, mortality, natality, etc. 

Protect and enhance existing rabbit habitat on the 
Installation. 

Determine methods to increase rabbit habitat quality and 
quantity on the Installation. 

Management 

Incorporate management recommendations derived from the 
survey into the management plan if such recommendations 
do not conflict with the Installation's mission. 
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Florida Manatee (Trichechus manatus) 

State status: Endangered 
Federal status: Endangered 

The manatee is a large, almost hairless, aquatic mammal with 
flippers for forelimbs and no hind limbs. The tail is 
flattened laterally. 

Habitat Use and Requirements 

The species inhabits slow rivers, estuaries, bays, and 
other aquatic habitat and feeds on a variety of aquatic 
vegetation. Access channels need to be at liaast two 
meters deep. Mortality is usually associated with boat 
traffic and sudden cold periods that result in 
respiratory illness. 

Current Situation 

.Manatees are occasional visitors to the extreme western 
Lower Keys; the Public Works Office gets several calls 
each year with sitings of manatees. Navy activity in the 
harbors on Key West and Boca Chica could affect the 
manatee when one is in the area. 

Goals 

Prevent any boat/manatee collisions from occurring as a 
result of Installation activities. 

Management 

The Installation will issue a manatee protection 
instruction that includes: 

Yearly training for all boat operators regarding 
boat hazards to manatees. 

Designation of no wake zones / no entry areas (as 
appropriate) for areas most frequented by manatees. 

Regular inspection and maintenance of all freshwater 
pipes that could leak into the harbors to prevent 
the water from attracting·the manatees. 

A published and advertized phone numbe:r where 
manatee sightings can be reported for confirmation 
by appropriate personnel and notification of boat 
operators. 

Post signs that alert boat operators to the presence of 
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manatees in local waters at all boat ramps on the 
Installation. 
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Unmanaged Rare and Endangered Species 

Unmanaged rare and endangered species include those 
species for which management is impractical on the 
Installation. Management is considered impractical for 
a variety of reasons, primarily for a species being 
transient on the Installation or being on the periphery 
of a species' range or habitat. These species may be 
managed in the future if the situation or available 
information changes. These species will also be included 
in any environmental assessments or environmental impact 
statements having to do with the Installaticm. The 
species include: 

Atlantic Ridley Turtle 
American Alligator 
American Crocodile 
Bachman's Warbler 
Green Turtle 
Hawksbill Turtle 
Leatherback Turtle 
Peregrine Falcon 
Wood Stork 
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NAVAL AIR STATION, KEY WEST, FLORIDA (Legend) 

LEAST/ROSEATE TERN NESTING SITES 

* No confirmed Roseate Tern in sightings 1991. 
A. TRUMAN. Buildings 1350, 1351, 437, 438, 439, 1279, 289, 290, 136, 104, 

103, 102, 112, 113. Confirmed nesting in 1991. 
B. TRUMBO - BOQ. (Now plastic roof) No nesting observed in 1991. 
C. NEW NEXICOMMISARY. New gravel roof. There were 170 adults observed 

in 1991. 

D. BOCA CHICA. Building A-931. 
E. Confirmed nesting in 1991. 
F. Runway 13. There 15 to 20 adults observed in 1991. 
G. Past site. Not confirmed in 1991. 
H. Past site. Not confirmed in 1991. 
I. Gravel between Runway 31 and Taxiway. There were 30 adults observed in 1991. 
J. GEIGER KEY. Gravel area. There were 10 to 15 adults observed in 1991. 
K. OLD COMM/SARY. Past nesting site. Unable to confirm nesting in 1991. 

FEDERAL & STATED LISTED THREATENED, ENDANGERED & sec 
AA = Acrostichum aureuin/Golden Leathes Fern TF = Thrinax floridana/Florlda Thatch Palm 

CA = Coccothrinax argentara!Silver Tratch Palm TM = Thrinqz microcanpa/Brittle Thatch Palm 

MG = MallaJonia gnaohalodes!Sea Lavendar T = Tillandsta spp. 

SP = Scocuofa plumierillnkberry JK = .lacauinia kevnesis!Joewood 

SM = Swietenia manogoni!Mahogary 

MARSH RABBIT HABITAT AREAS. (Summer 1991) ~ 
Total estimated population = 86 rabbits (Bocha Chica/Geiger/Rockland Key Complex. 

OSPREY NESTS (!] BALD EAGLE NEST. (Not completed) ~ 

SANDY BEACHP(' (Known/Potential Turtle Nesting Sites) @;f~~WJ 
1. TRUMAN. Mov ·d by Navy volunteer and Save-A-Turtle volunteer. Nesting 

co1: .ed. There were 30 live loggerhead hatchlings released on 
12 September 1991. 

2• SIGSBEE. Shoreline patrolled by Save-A-Turtle. No crawls or nest sites in 1991. 
3· WEAPONS. Monitored weekly by Natural Resources staff. 

No crawls or hatchings in 1991. 
4. Unable to monitor. 
5. BOCA CHICA ROAD. Monitored by Save-A-Turtle. Some false crawls. Some 

hatchlings released here from other nest siies. No confirmed 
hatchings here in 1991. 
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TABLE A. --ACREAGE AND PRC1PC1RTWNATE D:TENT OF THE SC1iLS 

-----------------------------------------------------------------------------------------~------·------------

Acre: 

----------------------~----------------------------------------------------------------------------·-----------
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·:. ·-· 
4 

6 
7 
.::, 
'J 

·~ 

. ., . "" 
'; .... 
~5 

16 . -J.I 

:P~nnekamp graveiiy-muck, 0-2 percent siopes, extremely stony-----------------------: 
\~itecu~be muck, occaslonaily flooded-----------------------------------------------l 
:Rock outcrop-Tavernier complex, tidal-------------------------------------------~--: 
IIsiamoraoa mu~k, tidai---------------------------------------------~---------------1 

iKeylarso muck, tidai-----------------~---------------------------------------------: 

\iltiorttents-Urtan land complex------------------------------------------------------\ 
lRock outcrop-Cudjoe complex, tidai-------------------------------------------------i 
;u3ri1Jmvitu marl, tido.i------------------------------------------------------------\ 
:Urban ~iand-------------------------------------------------------------------------i 
i~ock out~rop-CudJoe complex, frequentiy fiouded------------------------------------: 
iKeyvaca very gravelly ioam, extremely stony----------------------------------------: 
!Cudjoe marl, tidal-----------------------------------------------------------------: 
~Bahjihon~a fine ·sand, 0 to 3 percent siDpes----------------------------------------: 
:Kiyvest marl, tidal----------------------------------------------------------------'. 
iBeaches----------------------------------------------------------------------------i 
:S1ddiebunch mari, occasionaiiy fiooded---------------------------------------------i 
IWiter------------------------------------------------------------------------------: 
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TABLE K.--SOIL AND WATER F£ATURt:S--Continued 

-----------------------~-----------------------------------------------------------------------------

ma.p symi:•ol 
Hydro

l 03 it 
sroup 

t ( t I f I l 
\ • 1 \ 1 • t 

:Months :Depth:Hard- :lni- iTotai:Uncoated :Coner 
: ness : haii steel 

' .. --..-----------.. -----------------------:-----:-Ft--:-------T-----:-1~--:------~-1~--:-1~-:---------:---· 

12•: : 
Rock outcrop-----: D 

D 

13----------------: D 
lModente. 

f:eyvua 

15----------------: D 
Cudjoe 

16----------------l B 
Bahi1hc.nd1 

17----------------l D 
i<eY\JeSt 

i~•---------------: D 
Bnches 

l. 

"19----------------: D 
Saddiebuncn 

:Frequent---- I }6.0 (I : Haro 

:Frequent----lBrief to JJan·DeC: 0-0.5lApparentlJan-Dec: 3..:zo:sort 
lon3, 

:Rare--------: 
I 
I 

13.0-5.0iApparent:Jun-Nov: 3-6 \Soft 

lFrequent----:Brief to ~Jan-Deel 0·0,5iApparent:Jan-Decl 3-20:Soft 
ion9. 

!Rare--------: :2.5-3.5:Apparent:Jun-Nov:60-90lSoft 

lFrequent----llong------lJan-Decl 0-0.5lApparentlJ1n-Deci40-90lSoit 

iFrequent----: Very or i ef lJr.n-Oec: 0-6.0 i A~·~·anrnt: Jan-Dec i >60 
l to I CJng. l 

lOccasionai llon9---~--:Jun~Nov:o.5-1.01Apparent1Ju~-Novl 4-ZOiSoft 

lHi gh----- lLow. 

lHi 3r1-----lLei1o1, 

t 
I • 

lHi9fi-----lLC11o1. 

-----------·------------------------------------~------------~---------------------------------------------------------------~ 
* See ~escription of the map unit for composition and behivior chtracteristics of the map unit. 
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TAE:LE 1:.--SC1!L ANO iiiATER FEATURES 

l"FioodingP· and "water tabie" and terms such as "rare," "brief," "apparent," and "perched" are e~~:ained ·in the text. The s 
<means less than; > means more than. Absence of an entry indicates that the feature is nor a c0ncern or that data wer 
estim'ilteal 

High water tabie Suosi~ence: Risk or corr 

~~~-------------~------------~-----------------------------------------------------------50 i I name and Hydro- • 
map symbc• i Frequency Duration :Months Kind :Months lDepthlHard

: ness 
i In i ·· liotallUncoated :Con 

I 
• I stee I 

. . ------------------------------------------------------------------------------------------·--------------------

2------·----------l D 
:Mc•derate. 

Pennekamp 

3-----------------: D 
!'iatecumbe 

4•: 
Rock outcrop·----: D 

Tavernier--------1 D 

5-----------------1 D 

6-----------------: D 
Keyiar90 

7t: 
Udorthents·------: B 

Urban land-------: 

Rock outcrop-----: D 

Cudjoe-----------: D 

9-----------------: D 
li3numvihe 

11•---------------: 
Uri>an I and 

Fe irr r !n 

lRare--------l l3.5-5.0lApparentlJun-Novl 4·16lSof t l-4 3-B lModer1te 

:occasional lBrief-----lJul-Decl1.5-3.0:Apparent:Jul-Decl 2-9 lSoft 1-3 5-9 !Moderate :Low 

I 
I 

:Frequent----: )6.0 (1 :Haro 

IFrequent----:very I tir13 I Jui-Dec: 0 lAppa.rentlJa.n-Dec: 3-ZOlSoft 1-7 2-14:Hi9h-----:Hi3 

lFrequfnt---·lVery loris :Jara-Dec: 0 lApparentiJan-Decl20-50!5oft 7-17i13-33lHl3h-----lHi9 
·I 
I 

:Frequent----:very lon3 lJa.n-Dec: 0 :Apparent:Jan-Decl51-9015oft :17-30~33-60lHi3h-----IHi3i 

:Rare--------: 

iRa.re--------i 

:Frequent----: 

I 
I 

I . 
., 
I 

1• I 

I ' • 

12.0-4.0:AppareritlJari-Decl60-90l5oft· 

)2.0 }10 

>6.0 C1 lHa.rd 

lFrequent----:Brlef tc• :Jan-Deel 0-0.5lApparentiJari-Decl 3-zo:sc.ft 
: lon9. 

:Frequent----:Long------:Jan-Dec: 0-0.5lApparent:Jan-Dec:20-40:Soft 

:Rare--------: >Z.O )1(1 

lMvdera.te llo<J. 

lHigt.-----llciw. 

IHi3h-----:LC1w. 

See footnoti at end of table. 
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Rhonda Hunt 
ABB 
1400 16th Street N.W. 
Suite 720 
Washington, DC 20036 

Dear Rhonda Hunt, 

PG{1 Q.- l of 9 
UNITED STATES DEPARTMENT OIF COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL MARINE FISHERIES SERVICE ) l<t<f 2. 

U.S. Department of Commerce 
NOAA/NMFS/SEFC/MIAMI LAB 
Coastal Resources Division 
75 Virginia Beach Drive 
Miami, Florida 33149 

August 13, 1992 

Please find enclosed printouts of Florida catches in waters off Key 
West and Panama City Florida. I do not have the information as 
detailed as you requested but I've gone ahead and sent you what I 
have and hopefully you will be able to utilize it. 

I also enclosed a set of water body codes for you usage. If you 
have any questions please call me at 305-361-4468. 
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*001. 0 

*001.l 
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*002.0 

*002.1 
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*003.0 
003.1 

04. 

*004.0 
*004.l 

004.2 

05. 

*005.0 
*005.l 

06. 

*006.0 
006.l 

WATER BODY CODES 

TOTAL LIST As of 7-92 

GRID 01 

The area south of 
1 bordered by 81 
00' W Long to the 
west. 

Highway US 
00' w - 82 
east and 

The area covering from 25 OO' 
N Lat then south to Highway 
us 1, bordered by 81 OO' W -
82 OO' W Long to the east 
and west. 

GRID 02 

07-12-90 

07-12-90 

The area covering from 25 OO' 07-12-90 
N Lat south through the Dry 
Tortugas to 24 00' N Lat and 
to the west from 82 OO' W Long. 
is a subarea of water body 002.0 07-12-90 
which will only be utilized in 
the detailed Gulf Shrimp System. 
It coves from 24 30' N Lat south 
to 24 00' N Lat and west from 82 
OO' W Long. 

GRID 03 

Everglades, offshore. 
Everglades, Rookery. 

GRID 04 

Ft. Myers, offshore. 
Charlotte Harbor. 
Lemon Bay. 

GRID 05 

Tampa, offshore. 
Tampa Bay 

GRID 06 

Crystal River - Tarpon Springs. 
Crystal River. 

1 

Ol-Oi-76 

01-01-76 



07. 

*007.0 
*007.1 

007.2 

08. 

*008.0 
*008.1 

008.2 

09. 

*009.0 
. *009.1 

009.2 
009.3 
009.4 

10. 

*010.0 
*010.1 
*010.2 

010.3 
*010.4 
*010.5 
*010.6 

11. 

*011.1 

*011. 2 

*011.3 

12. 

*012.0 

*012.l 

*012.2 

*112.1 
*112.2 

GRID 07 

Apalachee Bay, offshore. 
Apalachicola Bay 
St. George Sound 

GRID 08 

Panama City, offshore. 
St. Andrews Bay. 
West Bay. 

GRID 09 

Desten, offshore. 
Choctawatchee Bay . 
Escambia Bay 
East Bay 
Santa Rosa Sound. 

GRID 10 

Pensacola, offshore. 
Pensacola Bay. 
Lower Mobile Bay. 
Perdido Bay. 
Bon Secour Bay. 
Little Lagoon. 
Upper Mobile Bay. 

GRID 11 

Mississippi Sound (Mobile Bay 
to Gulf prot Ship Channel). 
Mississippi sound - Alabama 
state waters. 
Mississippi Sound - Mississippi 
state waters. 

GRID 12 

Outside waters below Breton 
Island Sound to the south Pass 
of the Mississippi River. 
Lake Borgne and Lake 
Pontchartrain. 
Breton and Chandeleur sounds 
and adjacent Marsh areas. 

Lake Borgne 
Chandeleur sound. 

2 

01-01-76 

01-01-76 
01-01-76 

01-01-76 

01-01-83 
01-01-83 
01-01-83 
01-01-83 
01-01-83 
01-01-83 

01-01-76 

01-()1-85 

01-01-85 

01-()1-76 

01-01-76 

01-01-76 

05-15-85 
05-15-85 



Page. 4 of" 'I 
NA TI ONAL MAR I NE FISHERIES SERVICE DATE PREPARED: 08/12/92 

LANDINGS DATA (BY REQUEST) SEQUENCED AS FOLLOWS: PAGE: 
( YEAR, WATER, SPECIES) 

* NEXT TO POUNDS • DENOTES CONFIDENTAL DATA PERIOD SELECTED: JAN 1990 THRU DEC 1990 
AT LOWEST SUMMARY LEVEL 

YEAR WATER SPECIES POUNDS VALUE 

r;of.O 
90 10 30 AMBERJACK * 56,994 $30,474.00 

90 10 150 BALLYHOO * 4, 157 $615.00 

90 10 270 SLUE RUNNER * 3,037 $698.00 

90 10 330 BONITO * 1,161 $155.00 

90 10 570 CASIO * 5,015 $6, 721.00 

90 10 750 CIGARFISH * 1,316 $327.00 

90 10 870 CREVALLE * 20,840 $4,169.00 

90 10 1050 DOLPHINFISH * 180,802 $200,506.00 

90 10 1141 EEL,COMMON * 57 $52.00 

90 10 1143 EEL,MORAY * 3 $1.00 

90 10 1410 GROUPER & SCAMP * 1,265 $1,526.00 

90 10 1411 HIND,SPECKLED * 2 $4.00 

90 10 1414 GROUPER,SNOWY * 16, 144 $25, 941.00 

90 10 1415 GROUPER,YELLOWEDGE * 1, 181 $2,298.00 

90 10 1416 GROUPER,RED * 18,261 $29,510.00 

90 10 1422 GROUPER,BLACK * 44,004 $88,889.00 

90 10 1423 GROUPER,GAG * 488 $1,001.00 

90 10 1424 SCAMP * 52 $91.00 

90 10 1426 GROUPER,YELLOWFIN * 24 $42.00 

90 10 1430 GROUPER,NASSAU * 96 $149.00 

90 10 1440 GRUNTS * 25 t 160 $8,034.00 

90 10 1687 HERRING, THREAD * 104 $12.00 

90 10 1790 HOGF I SH * 26,489 $33,823.00 
90 10 1940 KING MACKEREL & CERO * 103,085 $108,404.00 

90 10 2250 MOJARRA * 295 $92.00 

90 10 2346 MULLET,SILVER(WHITE) * 5,592 $1,468.00 

90 10 2990 RUDDERFISH .. 4,950 $1,483.00 

90 10 3236 SCADSCEXCEPT BIGEYE) * 9 $4.00 

90 10 3295 SCUP OR PORGY,UNCL * 2,952 $1,142.00 

90 10 3495 SHARK,BLACK TIP * 4 $2.00 

90 10 3508 SHARK,UNCL * 45,830 $29,326.00 

90 10 3517 SHARK,LEMON * 21 $12.00 

90 10 3761 SNAPPER,LANE .. 7,829 $8,702.00 

90 10 3762 SNAPPER,MANGROVE * 139,129 $209,617.00 

90 10 3763 SNAPPER,MUTTON * 36,169 $54,529.00 

90 10 3764 SNAPPER, RED * 1,944 $5,759.00 
90 10 3765 SNAPPER,VERM!LION * 51 $77.00 

90 10 3767 SNAPPER,YELLOWTAIL * 612,9$4 $1,297,886.00 

90 10 3768 SNAPPER, UNCL * 2,088 $3,581.00 
90 10 3770 SNAPPER,OUEEN * 32 $48.00 

90 10 4320 SWORDFISH * 8,246 $33,417.00 

90 10 4470 TILEF!SH * 26,650 $36,024.00 

90 10 4560 TRIGGERFISH * 131 $93.00 

90 10 4655 TUNA,YELLOWF!N * 2,465 $7,628.00 

90 10 4656 TUNA,UNCL * 629 $1,073.00 

REPORT: LDG340LA NATIONAL MARINE FISHERIES SERVICE DATE PREPARED: 08/12/92 
LANDINGS DATA (BY REQUEST) SEQUENCED AS FOLLOWS: PAGE: 2 

( YEAR, WATER, SPECIES) 

* NEXT TO POUNDS · DENOTES CONFIDENTAL DATA PERIOD SELECTED: JAN 1990 THRU DEC 1990 
AT LOWEST SUMMARY LEVEL 



Fb~ 5 oF '1 

YEAR \JATER SPECIES POUNDS VALUE 

90 10 4657 TUNA,BIGEYE * 160 $720.00 
90 10 4658 TUNA, BLACKFIN * 10,892 $10,649.00 
90 10 4710 WAHOO * 6,891 S>10, 126.00 
90 10 4740 WARSAW * 534 $713.00 
90 10 5260 FINFJSH,UNCL * 80,606 $26,883.00 
90 10 5290 FINFJSH,UNCL FOR BAIT * 48,535 $4,646.00 
90 10 7177 CRAB,STONE (MEDIUM) * 14,785 $60,001.00 
90 10 7178 CRAB,STONE (LARGE) * 21,305 $127,186.00 
90 10 7179 CRAB,STONE (JUMBO) * 3,392 $24,065.00 
90 10 7180 CRAB,STONE UNCL * 11,187 $56,285.00 
90 10 7190 CRAB,UNCL * 54 $54.00 
90 10 7280 LOBSTER,SLJPPER,BULLD * 239 $614.00 
90 10 7300 LOBSTER,SPJNY * 735,111 s2.~.81,409.00 

90 10 7750 SNAILS(CONCHS) * 180 $180.00 
90 10 8205 SPONGE,YELLOW * 865 $1,081.00 

WATER TOTAL: 2,342,473 S5,Cl40,017.00 

90 11 230 BLUEFISH * 31,905 $7,827.00 
90 11 270 BLUE RUNNER * 608 $140.00 
90 1 , 570 CABIO * 21,063 ~>28, 225. 00 
90 11 660 CATFISH * 307 i69.oo 
90 11 870 CREVALLE * 40,911 $8,181.00 
90 11 1081 DRUM, BLACK * 955 $369.00 
90 11 1235 FLOUNDERS * 1,402 $1,537.00 
90 11 1410 GROUPER & SCAMP * 543 $656.00 
90 11 1416 GROUPER,RED * 7,125 s;11,451.oo 
90 11 1423 GROUPER,GAG * 88 $176.00 
90 11 1440 GRUNTS * 3,310 $1,057.00 
90 11 1790 HOGFISH * 1,060 $1,354.00 
90 11 1850 JEWFJSH * 1, 051 $852.00 
90 11 1940 KING MACKEREL & CERO * 17,182 $18,068.00 
90 11 1970 KING WHITING(KING FSH * 242 $144.00 
90 11 2210 MENHADEN * 497 $66.00 
90 11 2341 MULLET, BLACK * 10,868 $3,079.00 
90 11 2346 MULLET,SILVERCWHITE) * 152,849 s;40, 133.oo 
90 11 2550 PERMIT * 1,903 $1,480.00 
90 11 2720 POMPANO * 106,330 $(~23,015.00 

90 11 2860 RAY,UNCL * 1 s.oo 
90 11 3360 SEA BASS,ATLN,UNCL * 2 $1.00 
90 11 3446 SEA TROUT,GRAY,UNCL * 227 $33.00 
90 11 3447 SEA TROUT, SPOTTED * 19,445 $22,109.00 
90 11 3455 SEA TROUT, WHITE * 721 $300.00 
90 11 3474 SHAD,UNCL * 484 $138.00 
90 11 3508 SHARK,UNCL * 84,612 s;54, 143. oo 
90 11 3560 SHEEPSHEAD, ATLANTIC * 433 $165.00 

REPORT: LDG340LA NATIONAL MARINE FISHERIES SERVICE DA1rE PREPARED: 08/12/92 
LANDINGS DATA (BY REQUEST) SEQUENCED AS FOLLOWS: PAGE: 3 

( YEAR, WATER, SPECIES) 
* NEXT TO POUNDS • DENOTES CONFIDENTAL DATA PERIOD SELECTED: JAN 1990 THRU DEC 1990 

AT LOWEST SUMMARY LEVEL 

YEAR WATER SPECIES POUNDS VALUE 

90 11 3762 SNAPPER,MANGROVE * 15,458 $23,292.00 
90 11 3840 SPANISH MACKEREL * 1,148,138 $~i10,398.00 



fa5 e. ~ o( J 
90 11 3870 SPANISH SARDINE * 117 $14.00 

90 11 4060 SPOT * 27 $8.00 

90 11 4410 TENPOUNDER OR LADYFSH * 5,460 $506.00 

90 11 5260 FINFISH,UNCL * 40,300 $13,444.00 

90 11 5290 FINFISH,UNCL FOR BAIT * 76,690 $7,093.00 

90 11 7000 CRAB, BLUE, HARD * 2,018 $973.00 

90 11 7176 CRAB,STONE (SMALL) * 218,227 $644,989.00 

90 11 7177 CRAB,STONE (MEDIUM) * 324,327 $1,316,000.00 

90 11 7178 CRAB,STONE (LARGE) * 703,069 $4 , 197, 1 03 • 00 

90 11 7179 CRAB, STONE (JUMBO) * 227,343 $1,612,360.00 

90 11 7180 CRAB,STONE UNCL * 364, 761 $1,835,398.00 

90 11 7280 LOBSTER,SLIPPER,BULLD * 192 $493.00 

90 11 7300 LOBSTER,SPINY * 1,552,732 $5,237,723.00 

90 11 7860 OCTOPUS * 3,344 $1,987.00 

90 11 8001 SCALLOP,BAY * 1,600 S5,038.00 

90 11 8202 SPONGE,GRASS * 65, 125 $40,685.00 

90 11 8203 SPONGE,SHEEPSWOOL * 233,023 $679,465.00 

90 11 8204 SPONGE,IJIRE * 2,478 $2,478.00 

90 11 8205 SPONGE,YELLOW * 85,600 $106,985.00 
WATER TOTAL: 5,576, 153 $16,661,200.00 

90 15 3508 SHARK,UNCL * 354 $220.00 
WATER TOTAL: 354 $220.00 

90 20 30 AMBERJACK * 22,583 $12,034.00 

90 20 230 BLUEFISH * 38,978 $6,042.00 
90 20 270 BLUE RUNNER * 610 $131.00 

90 20 570 CASIO * 21,238 $28,482.00 

90 20 870 CREVALLE * 10, 036 $2,007.00 

90 20 1050 DOLPHINFISH * 32,065 $35,668.00 

90 20 1235 FLOUNDERS * 483 $443.00 

90 20 1410 GROUPER & SCAMP * 13,133 $18,272.00 
90 20 1414 GROUPER,SNOWY * 22,495 $37,381 .00 

90 20 1415 GROUPER,YELLOWEDGE * 40,777 $79,085.00 

90 20 1416 GROUPER,RED * 801, 163 $1,416,591.00 

90 20 1422 GROUPER,BLACK * 226,558 $485,027.00 

90 20 1423 GROUPER,GAG * 123, 107 $262,911.00 

90 20 1424 SCAMP * 11,704 $24,930.00 

90 20 1426 GROUPER,YELLOIJFIN * 792 $1,772.00 

90 20 1430 GROUPER,NASSAU * 859 $1,363.00 

90 20 1440 GRUNTS * 25,052 $7,837.00 

90 20 1790 HOGFISH * 21, 742 $30,994.00 

90 20 1850 JEIJFJSH * 427 $296.00 

REPORT: LDG340LA NATIONAL MARINE FISHERIES SERVICE DATE PREPARED: 08/12/92 
LANDINGS DATA (BY REQUEST) SEQUENCED AS FOLLOWS: PAGE: 4 

( YEAR, WATER, SPECIES) 
* NEXT TO POUNDS · DENOTES CONFIDENTAL DATA PERIOD SELECTED: JAN 1990 THRU DEC 1990 

AT LOI.JEST SUMMARY LEVEL 

YEAR IJATER SPECIES POUNDS VALUE 

90 20 1940 KING MACKEREL & CERO * 713,015 $749,797.00 

90 20 2550 PERMIT * 212 $165.00 

90 20 2720 POMPANO * 4,495 $9,441.00 

90 20 3295 SCUP OR PORGY,UNCL * 12,145 $7,502.00 

90 20 3455 SEA TROUT, WHITE * 415 $187.00 

90 20 3508 SHARK,UNCL * 458,577 $262,215.00 

90 20 3758 SNAPPER,SILK * 3,558 $6,378.00 



f 4811. 1of'Cf 
90 20 3761 SNAPPER,LANE * 28,809 '.S32,507.00 
90 20 3762 SNAPPER,MANGROVE * 90,926 $136,391.00 
90 20 3763 SNAPPER,MUTTON * 235 I 180 s:383, 717. oo 
90 20 3764 SNAPPER, RED * 6,426 '.S12,973.00 
90 20 3765 SNAPPER,VERM!LION * 4,520 $7,179.00 
90 20 3767 SNAPPER,YELLO'WTA!L * 836,738 $1,769,858.00 
90 20 3768 SNAPPER, UNCL * 41, 526 '.S73,429.00 
90 20 4320 SWORDFISH * 13,321 $53,981.00 
90 20 4470 TILEFISH * 32,059 $43,298.00 
90 20 4560 TRIGGERFISH * 1,987 $733.00 
90 20 4654 TUNA,SKIPJACK * 57 $22.00 
90 20 4655 TUNA,YELLOWFIN * 21,828 $58,140.00 
90 20 4658 TUNA, BLACKFIN * 16,363 $16,005.00 
90 20 4710 WAHOO * 6,293 $9,244.00 
90 20 4740 WARSAW * 1,337 $1, 705 .00 
90 20 5260 FINFISH,UNCL * 71,830 $25,754.00 
90 20 5290 FINFISH,UNCL FOR BAIT * 3,344 $320.00 
90 20 7176 CRAB,STONE (SMALL) * 9,093 $26,874.00 
90 20 7177 CRAB,STONE (MEDIUM) * 29,574 $120,000.00 
90 20 7178 CRAB,STONE (LARGE) * 37,284 s:222,573.oo 
90 20 7179 CRAB,STONE (JUMBO) * 10 I 180 :S72, 195.00 
90 <20 7180 CRAB,STONE UNCL * 19,453 $97,888.00 
90 20 7280 LOBSTER,SLIPPER,BULLD * 2,910 $4,967.00 
90 20 7300 LOBSTER,SPINY * 2,094,534 $7,1)64,319.00 
90 20 7860 OCTOPUS * 30 $19.00 
90 20 8030 SQUID, UNCLASS!ED * 1, 724 $767.00 
90 20 9990 SHELLFISH,OTHER * 3 $1.00 

'WATER TOTAL: 6,223,548 $13,'7'21,810.00 

90 21 3767 SNAPPER,YELLO'WTA!L * 27,375 $58,470.00 
'WATER TOTAL: 27 ,375 $58,470.00 

YEAR TOTAL: 14,169,903 $35,••81,717.00 

GRND TOTAL: 14,169,903 $35 ,••81, 717. 00 

# 



SHR040LA NATIONAL MARINE FISHERIES SERVICE DATE PREPARED: 08/12/92 
SHRIMP LANDINGS DATA {BY REQUEST) SEQUENCED AS FOLLOWS: PAGE: 

( YEAR, WATER, SPECIES) 
* NEXT TO POUNDS - DENOTES CONFIDENTAL DATA PERIOD SELECTED: JAN 1990 THRU DEC 1990 

YEAR 

90 

90 
90 

90 

90 
90 

90 

90 

# 

WATER 

10 

11 
11 

12 

20 
20 

21 

22 

l . - ) 
V'<j '.' ~; 

AT LOWEST SUMMARY LEVEL 

SPECIES 

2 PINK SHRIMP 

2 PINK SHRIMP 
8 ROCK 

2 PINK SHRIMP 

2 PINK SHRIMP 
8 ROCK 

2 PJNK SHRIMP 

2 PINK SHRIMP 

I . 

S7,/f.vi 

l.1 

C; 
£ ') r '.' J / : 

WATER TOTAL: 

WATER TOTAL: 

WATER TOTAL: 

WATER TOTAL: 

WATER TOTAL: 

WATER TOTAL: 

YEAR TOTAL: 

GRND TOTAL: 

,, 
I l:.,s. 

h)}. 

POUNDS 

57, 161 
57, 161 

82,438 

* 178 
82,616 

* 790 
790 

3,114,202 
24,369 

3, 138,571 

77,591 
77,591 

31,869 
31,869 

3,388,598 

3,388,598 

,.! ~\. l 

' 
Sh r I YY\ r 

J /=·:...; 

VALUE DAYS FISHED 

$128,561.00 50.4 
$128,561.00 50.4 

$203,229.00 41.9 
$196.00 2.5 

$203,425.00 44.4 

$2,746.00 3.5 
$2,746.00 3.5 

$8,942,727.00 1,217.8 
$27,408.00 55.8 

$8,970,135.00 1,273.6 

$251,024.00 60.6 
$251,024.00 60.6 

$98,836.00 34.9 
$98,836.00 34.9 

$9,654,727.00 1,467 .4 

$9,654,727.00 1,467.4 

c r, r ·7 .~ 
) / , • .) l ; .. 

.-,. : { 

·~~ 

TRIPS 

60.0 
60.0 

26.3 
1.0 

27.3 

1.0 
1.0 

1, 782.0 
35.0 

1,817.0 

33.0 
33.0 

11.0 
11.0 

1, 949.3 

1, 949.3 
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METRIC CONVERSION FACTORS 

T'bc iDC.b·pow:id 11ait1 med i11 thil nepon may be cocwened to mell'ic (Iatematioaal System) uaics by the following fac:toa: 

Multii)!V ina;::pound unit By To Obtlin meaic unit 

inch (in.) 

foot (ft) 

mile (rni) 

foot per mile (ft/mi) 
square mile (mi2> 

million gallons (Mgal) 
million gallons per day (Mgaf/d) 

25.4 
0.3048 
1.609 
0.1894 
2.590 

3,785 
0.04381 

ADDmONAL FACTORS 

Multiply milliliter (ml) by 0.001 to Obtain. liter (L). 

millimetcr(mm) 

meter(m) 
kilometer(km) 
meter per t.ilometer (m/km) 

square kilometer (km 1> 
cubic meter ( m 1 
cubic meter per second (m3 ts) 

Temperature in. degrees Celsius (0 C) can be converted to degn:es Fabrcnbeit (0 f) as follows: °F = 1.8(0 C) + 32 

Sea level: In this report "sea level" refers to the Natioca.I Geodetic: VertiQll Datum of 1929(NGVDof1929}-a geodetic datum 
derived from a general adjustment of the fi rst-crder level acts of both the United States and Canada, fanned y Qlllcd Sea Level Datum 
of 1929. 

ADDfTIONALABBREVIATIONS 

micrograms per litcr=µWL 
microsiemens per c:cntimetcr=iaSf cm 

milligrams per litcr=mgll. 
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Water-Resources Potential of the Freshwater Lens 
at Key West, Florida 

By Donald J. McKenzie 

Abstrad 

The Island of Key West lies at the end of the Florida 
Keys, about 150 miles southwest of Miami. The public· 
water supply for the Island Is provided by the Florida Keys 
Aqueduct Authority Well Field near Miami. However, there 
are many privately owned wells on the island that tap the 
lo.cal fresh ground-water lens for potable and nonpotable 
water supply. The number of people who use water from 
the wells for drinking purposes Is unknown. 

Frorn 1985 to 1988, the U.S. Geological Survey, in 
cooperation with the South Florida Water Management 
District, conducted an Investigation to characterize the Key 
West freshwater lens. Observation wells were drilled to 
determine the extent of the lens and to characterize the 
water quality. Previous well logs and well·core data 
collected during the Investigation showed the aquifer to be 
a highly permeable, porous, solution-riddled, oolitic 
limestone that allows rainfall recharge to quickly seep Into 
the ocean and saltwater to easily Intrude the aquifer. 

The small freshwater lens (250 milligrams per liter of 
chloride concentration, or less) averages 5 feet In thickness 
below the center of the western half (Old Town) of the 
island. The lens contains about 20 million gallons of fresh· 
water during the dry season and about 30 million gallons 
during the wet season. Underlying the freshwater lens is a 
transition zone of freshwater-saltwater mix that extends to 
the saltwater interface (19,000 milligrams per liter of 
chloride concentration), which Is about 40-feet deep at the 
center of the lens. The water table fluctuates and the 
configuration of the lens constantly changes, largely as a 
result of tidal effects. Others events, such as ralnf all, 
pumping, and evapotranspiratlon, are masked by the tidal 
effects. 

The freshwater lens Is a calcium bicarbonate water 
that grades to a sodium chloride type near the saltwater 
lntenace. Elevated concentrations of nitrate nitrogen were 
found In water samples from wells In the Old Town district. 
However, concentrations generally we.re. not above the 
maximum contaminant level of 1 O milligrams per liter for 
drinking water established by the Florida Department of 
Environmental Regulation. Water samples nur an old land· 
ftll In the eastern half of the Jsland had concentrations of 
Iron (600·1,900 micrograms per liter) and lead (40-600 
micrograms per liter) that exceeded maximum contaminant 
lenls of 300 and 50 micrograms per liter. These 

trace-element concentrations ge1rterally decreased wit 
distance from the landfill. 

Although the freshwater lens is a potential source c 
water for additional nonpotable water needs in Key Wes1 
any large-scale pumping could quickly exhaust th 
freshwater lens, and saline water could be rapidly draw1 
through the porous limestone aquifer. Water-quality dat. 
indicate that the lens is an unlikely source of potable wate1 

INTRODUCTION 

Before 1940, the island of Key West received it: 
drinking water from rainfall cisterns, domestic wells tha 
tapped a freshwater lens below the island, and fron 
"springs," which were solution holes in the limestone tha 
gave access to the freshwater lens. Parker (1941, p. 6: 
reported that hundreds of shallo11r wells were used fo1 
potable water supply. Owing World War ll, the U.S. NaV) 
developed large parts of the island, and with the subsequcn: 
need for more freshwater constructed an aqueduct (18-inc~ 
diameter pipe) from the mainland. 'Ibc water was pumped 
from a well field and treatment plant at Florida City (fig. 1) 
to Key West, and provided water to the other islands along 
the way. As of 1988, the Florida K.c:ys Aqueduct Authority 
(FKAA) still used the same well field and treatment plant bul 

·used a larger (24- to 36-inch diam,eter) aqueduct pipe to 
provide 11 MgaVd (million gallons per day) of water for the 
system. During the winter tourist season. Key West uses 
about S MgaVd of that total. A re1..ersc-osmosis plant on 
Stock Island, adjacent to the eastc:m part of Key West, 
produces desalinated water from well~s for auxiliary me. · 

Although tbe local ground water is considered 
nonpotable by the Monroe County Health Authority (C.O. 
Pierce, Monroe County Public Works Department, oral 
commun., 1987), many n:sidents use it in a dual water-supply 
system. The aqueduct water is used for cooking, bathing, and 
drlni:ing. and the well water 1' used for sucb purposes as 
flushing toilets, wuhing clOthcs, and lawn irrigation. The 
number of people cwrcntly using well water for drinking 
purposes is unkrown. 

In trod uctkm 



. ., 
j 
I uor 

t 
0 

IAWf 

~lOAIDA 

~~ 
>O ·-

2••10·.__ ____________ ........ ..__ _____ __...__ _____ _..... __ __. 

Figure 1. Lccatlon d Key West and the Florida Keys. 

Ptom 1985 to 1988. !he U.S. Geological Survey, in 
cooperation with the South Florida Water Management 
District, conducted an investigation to evaluate the 
water-resources potential of the freshwater lens at Key West. 
Long-tcnn ground-water data were not available for Key 
West, and a detailed evaluation of changes over time was not 
possible in this investigation. This investigation focused on 
the occurrence and quality of freshwater on the island and 
established a data base for future intemive studies of the 
water quality and hydraulics of the freshwater lens. 

Purpose and Scope 

This report presents the results or an investigation to 
evaluate the water-resources potential or the freshwater lens 
at Key West by: (1) detennining the an:al extent. thickness, 
and volume of the lens; and (2) characterizing the water 
quality of the lens. 

The work included: test drilling with examination of 
drill cuttings to· refine the geologic knowledge of the area; 
measuring water levels to depict the water-table gradient and 
detennine the effect of rainfall recharge; collecting specific 
conductance and chloride concentration data to depict the 
configuration orthe lens and the zone o[freshwater-saltwater 
difl'usion; constructing lines of equal chloride concentration 
to delineate the areal extent, thickness, and volume of the 
freshwater lens: and performing a surface-geophysical 
survey to augment the specific conductance and chloride 

concentration data to further define the configuration of the 
lens. Results of this investigation arc presented herein. 

The Florida Secondary Drinking Water Regulations 
(Florida Department of Envirorunental Regulation. 1983) 
establishes a recommended limit of 250 mg/L (milligrams 
per liter) chloride concentration for potable water, which was 
used in this report to define freshwater. However. because 
domestic use of water from privately owned wells could 
include water of much higher chloride concentration. water 
sampling was e:ictended into the transition zone, which under
lies the freshwater lens. 

Methoc:ls and Procedures 

Observation wells were drilled to determine the 
general water quality and to describe the horizontal and 
vertical configuration of the lens. The welts wen: drilled 
using only local ground water and were cased only through 
the upper few feet above the water table. Polyvinyl chloride 
(PVC) casing was seated in the borehole, and the annular 
space was grouted. The top of the well casing was capped 
just below land surface, and the installation was protected by 
a water meter box set level with the ground surface. 

After the wells were constructed. the elevations of the 
casing tops above sea level were measured using transit and 
rod standard leveling techniques. National geodetic surveys 
and local benchmarks of first-order accuracy were used. All 
grouod-water le'¥el measurements are referenced to the 
casing tops. 
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The wells were left uncased below the water table so 
that a specific conductance probe (temperature compensated 
to 25 °C [degrees Celsius]) could be lowered into the well to 
profile the water column. The equipment used for the 
profiling was a Yellow Springs Temperature and 
Conductivity Meter 30001

• The meter was calibrated in the 
laboratory and in the field using standard solutions supplied 
by the U.S. Geological Survey Quality of Water Service Unit 
in Ocala, F1a. The specific conductance probe was lowered 
down the well, and measurements were taken at major 

. changes in specific conductance. As the probe was retrieved, 
readings were taken again and comparisons made with the 
descending measurements to determine any changes due to 
distUrbance of the water column. 

After the profiling of specific conductance, water 
samples were collected at specific conductance horizons, and 
chloride concentrations were determined ~ing the Mohr 
titration method (Brown and others, 1970, p. 69). Water 
samples were collected by use of a low-volume peristaltic 
pump with a 1/4-inch Tygon tube lowered 10 the desired 
depth. This resulted in minimal disturbance of the water 
colilmn. 

A surface-geophysical resistivity survey was 
conducted to augment the chloride conc:ntrations and 
specific conductance measurements and help define the con
figuration of the freshwater lens and the transition zone. The 
electromagnctic-16R (EM-16R) very low frequency (VLF) 
meter was used because of its ability to operate in an urban 
area with numerous electrical interferences. 

Samples for inorganic chemical and physical clements 
were collected in the same manner as the chloride samples. 
The U.S. Geological Survey Quality of Water Service Unit in 
Ocala provided the analyses, using analytical methods 
described by Fishman and Friedman (1985). 

Samples for synthetic organic compound analyses 
were collected with a peristaltic pump and Teflon hose. 
Samples for base-neutral and acid~xttactablc compounds 
were placed in glass containers (supplied by the Quality of 
Water Service Unit in Ocala), preserved with mcrcuric
chloride as a bacteriacidc, and packed in ice as recommended 
by the U.S. Environmental Protection Agency (1980). 
Samples to be analyzed for volatile organic compounds were 
collected in ~mL glass vials with a Teflon seal. Samples 
were shipped in ice for overnight delivery. Samples were 
analyzed using either the gas chromatograph/flame 
ionization detection (GC/FID) method or the gas 
chromatograph/mass spectrometer (GC/MS) method by 
laboratories of the U.S. Geological Survey. The analytical 
methods for the determination of organic substances arc 
described by Wcrshaw and others (1983). 

Coliform samples were collected by me of a peristaltic 
pump with a Tygon hose; a new length of hose was med for 

l U1e ol braad UIDCI ill this reporl ii for idclllificatioll plrpolCS 

Ollly aDd does DOt comliNte endorsemmt by tbe U.S. Oeolopcal SlllYey. 

each well. The samples were plac:ed in sterile glass bottl 
and within 2 hours, ~ing the membrane filter technique, 1 

n~ry dilutions were made a:!ld the samples placed 
portable incubators. Final incubation and bacterial cola 
counts were conducted at a U.S. Geological Surv 
laboratory. 

Two continuous water-level recorders were installc 
one near the northwest.cm coast adjacent to well M0-147 a 
another near the center of the island adjacent to well M 
152 The imtruments were Stevens model 7000 digital ta 
recorders that automatically punch the ground-water lcv1 
on paper tape at hourly increments. The punched tapes we 
later tramlated to generate a ground-water hydrograph. 

A tidal hydrograph was constructed from ti 
prediction tables published by the National Oceanic a 
Atmospheric Administration (1986), and comparison ma 
of the tidal hydrograph with grou,nd-watcr hydrographs 
inland wells. The tidal range at Kc~y West is about 1.5 fe 
There is no significant difference bl:twcen the tidal ranges 1 
the Gulf of Mexico side and the Atlantic Ocean side of t. 
island. The predicted tides differed from the actual tides I 
no more than about 0.()1) foot during the investigation. T 
accuracy is within an acceptable range for comparison oft 
ground-water level and tide. 

Discrete growld-water level measurements in all t 
wells were made monthly ~ing a hand-held steel tape. Rai 
fall data provided by the National Oceanic and Atmosphe1 
Administration (NOAA) station at Key West were used 
describe the rcsponsc of the lens to rainfall recharge. 

Description of Area 

The island of Key West lies at the end of the Flori1 
Keys, about 150 miles southwest of Miami on the Ovcrsc 
Highway (fig. 1). At a latitude of24°34' nonh, the island li 
adjacent to the tropical Straits ofFlclrida between the Atlan1 
Ocean and the Gulf of Mexico. Thie island is about 4 mil 
long and 1.5 miles wide, encompassing a residential area 
about 4 mi2 (square miles). The si2:c and shape of the isla1 

• have changed comiderably since it 1was ceded by Spain to tl 
United States in 1821. The island as it appeared in abo 
1850 and as it appeared in 1988 is shown in figure 2. (11 
original map is in the archives of the Key West library.) 

1bc groum elevation typicallly is 4 to S feet above si 

level with a maximum elevation of 14 feet near the wcstc 
end of the island. 11JC average annual temperatwc is 24.6 °1 

and the average annual rainfall is 39.4 inches. Most of tl 
rainfall (75-80 percent) generally occurs during the w 
season from May to Novcmbc1 as shown in figure 
(Sherwood and olbcrs, 1973, p. 8). 

Key West bad a permanent p<>pulation of about 28,CX 
people in 1987-88, including U.S. Naval pcrsonn 
(Rosemary Vogcnct, Key West Planning Department, or 
com.mun., 1989). In addition, abou1t 1.5 million tourists w 
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Figure 2. The island of Key West: (A) as it appeared In about 185 0, and (S') as it appeared in 1988. 
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the i.:st.md each year, averaging about 4,100 individuals pe 
rlay with a slight seasonal variation. The greatest populatior 
density is on the western part of the island where wooder 
single family residences predominate, many buill during the 
19th century. The area is lOQlly referred to & "Old Town.' 
Renovation and construction on much of the island i~ 
ongoing to accommodate an increase in tourism and new 
residenis. 

The observation wells drilled for this investigation 
(fig. 4) were concentrated in the western pan of Key Wesi, 
which is the largest area of natural land (oolitic limestone). 
Much of the eastern part of the island consists of large areas 
of artificially created land (fig. 2.A-2B) with extensive 
areas of saltwater mangrove ponds; the freshwater lens is 
small or nonexistent there. The fill material generally was 
sand that was pumped from the adJacent shallow seabed, 
whereas some small inland areas were filled with domestic 
refuse. At present, a large sanitary landfill on Stock Island 
in the eastern part of Key West (fig. 4) receives the city's 
refuse. 

Untreated domestic sewage is conveyed to the ocean 
through an outfall pipe to a deep trenclT, about 5,100 feet 
from the southwestern end of the island. The daily volume of 
sewage is 5.5 to 9.0 Mgal, depending on the amount of 
rainfall and seepage that enters the sewer pipes (Daniel J. 
Lagosky, City of Key West Sewer Department, oral 
commun., 1986). Some commercial developments, such as 
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figure 4. location of wells, ground-water level recorders, and cored well sites at Key West. 



condominium buildings. have individual package sewage
treatment plants and omite emucnt injection wells to a depth 
of llJ feet. Thc only known septic tanks are on the eastern 
pan of the island near the Key West Intemati~nal Airport and 
on the northern part of the island near the Ganison Bight 
Yacht Basin (fig. 4). A sewage-treatment plant for the entire 
island i.s being comtructcd and is scheduled for completion 
in about 1990. 

GEOHYDROLOGIC smlNG 

lb:: lower Florida Keys, from Big Pine Key to Key 
West, are a lithologic extemion of the oolitic limestone that 

, underlies Miami and other southeastern Florida coastal 
cities. lb:: Miami Oolite of Pleistocene age was described by 
Parker and others (19SS, p. 102) as honeycombed with 
solution holes, giving the rock an exceedingly high 
permeability. Parker and others funhcr stated that many of 
the solution holes probably connect with channels open to 
the sea, allowing rainwater to rapidly escape to the sea and 
seawater to easily infiltrate the oolitic limestone of the island. 

To substantiate and augment Parker's description of 
the oolitic lithology for Key West, two wells were cored to 
the saltwater interfac:e--well M0-155 (40 feet deep) in the 
center of the western pan of the island and well M0-158 (25 
feet deep) on the eastern part of the island (fig. 4). Uthologic 
description,, were made from microscopic examination and 
chemical testing of the well cuttings and cores. The lithologic 
lo&' for wells M0-155 and M0-158 arc presented in table 1. 

Thc oolitic limestone in Key West is pale orange, 
crystalline, porous to cavernous, with porosity increasing 
with depth. and. contains an abundance of corals and other 
marime fossils indicating deposition in a ma,rine environment. 
The oolitc was the only rock type found in the cores of the 
two wells. Descriptions of the oolitic rock in the Lower Keys, 
similar to those of Parker and others (1955, p. 100), have 
been R:?Jrted by Hot'f.meister and others (1967, p. 186) and 
Mitchell-Tapping (1980, p. 118). 

A lithologic log from the U.S. Geological Survey.file 
for well M0-117 (W-265), drilled in 1938, indicat.cs that 
oolite was penetrated to 200 feet. Beneath tbat was a white 
fossiliferous limestone with facies of gray shale, quartz sand, 
and. loosely cemented coquina occuni.ng to the bottom of the 
well at 2.000 feet. lbe exact loc:alion at Key West was not 
recorded. Another well (W-137), drilled in the 1920's. also 
has a lithologic log on file with the Swvey that indicates a 
hard oolitic limettone, commonly with coral, to a total depth 
of 75 feet. lbe well was constructed on the western part of 
the island near well M0-148. 

Fresh ground water (less than or equal to 250 mg/L of 
chloride) on islands, such as Key West, occm in the form of 
a lens which floats on saltwater. the result of density 
differences. The lens is under water-table conditions, and the 
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surface is free to rise and fall. lbe fn:shwater head is greater 
in the center of the island where land-surface elevations are 
higher. Where the aquifer rock is a highly permeable oolitic 
limestone, as is the ~ at Key West, ground-water gradients 
typically arc low. Ground water moves from the center of the 
lens to discharge along the beaches and salt ponds. 
Underlying tbe freshwater lens is a zone of mixed 
freshwater-saltwater, the transition zone that extends to the 
saltwater interface (19,000 mg/I.. of chloride). 

CHARACTERJSTICS OF THE 
FRESHWATER LENS 

The highly permeable oolitic limestone extends 
throughout Key West and reaches a depth or about 200 feet. 
It is of suftkient extent at shallow depths in the western half 
of the island to contain a freshwater lens that is tapped by 
many domestic wells. The eastern half of the island has large 
areas of artificially created land and lacks sufficient aquifer 
material for a measurable freshwater lens. 

Rainfall Recharge 

Ground-water levels indicate that rainfall recharge 
quickly reaches the water table and rapidly seeps to the ocean 
(the amount of mixing in the tramition zone is unknown). 
The greatest rainfall recorded during the investigation was 
6.66 inches at the Key West International Airport on 
December S. 1986. At well M0-152 near the center of the 
island, the water table rose 7.0 inches and then receded to the 
prepeak level about l hour after the peak was reached. The 
coastal well rccorder(well M0-147) showed no effects from 
the rainfall of December 8. 

lb:: next greatest rainfall was 5.26 inches at the airport 
on March 6, 1987. lbe water table at well M0-152 rose 
about 8.5 inches and receded in 4 hows. The water-level 
recorder .near well M0-147 recorded a 0.15-inch rise with a 
recession in 3 hows. Thc effect of the rainfall recharge on the 
water table is dependent on the volume and duration of the 
rainfall. This accounts for the differences between rise and 
rece~ion rates of the ground-water levels during the storms 
of December 8, 1986, and March 6, 1987. 

There were five other major rainfall events recorded 
during the invesligation; rainfall varied from 3.47 to 1.47 
inches. None of these events produced noticeable changes in 
recorded ground-water levels at wells M0-147 or M0-152. 

Surface runoff artd evapotranspiration affect the 
amount of rainfall that recharges the aquifer and 
subsequently influencea the ground-water levels. There is 
little .surface runoff to the ocean from Wlpaved areas because 
the island generally has low relief and the surface rock is 
highly permeable. About two-thirds of the stormwater runoff 

r 



/,,.-·~·"' 

WlkB· Table Fluduations (Daniel J. Lagosky, City of Key West Sewer Department, 
oral commun., 1986) from paved area (about 20 percent of 
total area) is channeled in10 French drains (d?)' wells). ~ 
the rest is conducted by a separate system ~ .r«>rmwater 
sewers to an ocean outfall. 

F1uctua1iom in the water table were moni10rcd at t\\ 
sites by automatic, continuous ground-water level ~nkt 
Water-table fluctuations at well M0-152 near the center 4 

Table 1. Lltholog!c log d walls M0-1 SS and M0· 1 58 at Key West 

Thick· Depth 
De9c:ri ption nes (feet belON 

land surface) 

Well M0-1.SS 

Umesaooe, wry pie onage (10 YR 812); ooaprite; modr:nlely 10 well cemented; 4 0 4 
porow., vup. ud ialespnide. 

Umesaoae, wry pie onqe (10 YR 812); aparae oe1puite, mollusks, framework 4 4 8 
cwpDisms 1DCI aerpulidl; weU cemmled; p>roua ID wry pxous. vugs. 

Limestone, wry pie orange (10 YR 812); fcmiliCerom, pxirty wubed omparite; 4 8 . 12 
well cemenled; porous ID wry porous, vup. 

Umestoae, wry pie orange (10 YR 812); biolidli1e; weU cemenled; porous, frame- 4 12 . 16 
work, 111bocl1 14 lo 16 feet aparae capuile; well cemealed; very porous, vugs. 

C..vern. 4 16 . 20 

Umca1oae • ia 12 IO 16 fed. 0.5 20 . 20.S 

Umestoae., wry pale oraqe (10 YR 812); ooli1e-beari1111 ssarae IO pc:bd omparile, 3.S 20.S . 24 
lbwldanl ccnla, aerpilidl aad WOf'lll borinp, and moll111b.; well cemenled, moderately 
porous 10 poroas al 22 ID 24 fee&, frunewort aDd vup. 

Umestooe • above; poroaa aDd cavel'DOm al abocll 24 10 2S feeL 3 24 'r1 

Umca1ooe, wry pale oraqe (1 O YR 812); sparse to packed poorly washed biosprite, Tl . 28 
ablllldanl ccnla; well cemaaled; wry porous, vup ~ c:oalecl wilb iron mineral. 

Umesaoae, wry pie onnae (10 YR 812); aprse poorly washed capri1e 10 packed 4 28 . 32 
oospanie IOWard tbe ti.le, lduadlat corals i11ch1diagMONd,." ap.; well cemented; 
porous IO cavenious ia placa. 

Umesaoae, wry pale orange (10 YR 812); ooli1e-beari1111ptc:Ud1san1e 10 packed 4 32 . 36 
sprile, abunda111 conla; well c:emea1ed; porom lo c:awni~ 

Oaveni. 4 36 40 

Well M0-1.58 .. 
Limestone, wry pie onace (10 YR 812); spane poorly~ oosprite, mollusks; 2.5 2.5 - s 
moderately IO well cemmled; moderaiely porom to p:iroas ill placr:I; vup and i.D.ierpartide. 

Uma&ODC • above; p.ma IO a fcuiliferoas ooap1ri1e loward bue; moderately s 5 . 10 
porou (wp) IO porom aad sliptly porous It about 5 to S.S feet. 

Umesaoae, wry pale orHF (11) n 812); fauiliferom ODlpulle; well cnieated; 5 10 1.5 
lliptly proul ID~ II aboal 14 to lS feel, vup. 

Umaiooe, wry pale oruce (10 YR 812); apane 001parite, belllhic rorami.D.ifen s 15 . 20 
ud lllOllusb; well omeated; pon:lUI (wp) to llighlly porcaa at aboat 19.S IO 20 fed. 

Umazooe, wry pale oruce (10 YR 812); illtndulic-beariq asarae a I «:well s 20 . 2S 
c:ema11ed; acdaatdy pcrom to prxt9. -BL 
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Old Town ranged from 0.8 foot above sea level on June 16, 
1987, to 2.4 feet above sea level on March 6, 1987. Near the 
coast at well M0-147, the range was from0.4 foot above sea 
level on June 16, 1987, to 2.2 feet above sea level on 
December 30, 1986. The high ground-water levels were of 
short duration and were the product of stonns (discussed 
earlier) :and tidal effects and were not representative of 
average conditions. 

Ground-water levels in all of the observation wells 
were measured monthly with a hand-held steel tape. 
Measurements were completed in as short a period as 
possible to minimize the rapid changes in the ground-water 
levels caused by the semidiumal tides. The highest water
table measurements were recorded on December 8, 1986, 
following a 6.66-inch rainfall. During the time required to 
make the steel-tape-measurements, the two automatic 
ground-water level recorders indicated a mean decrease of 
0.25 foot. The lowest monthly measurements were made on 
June 24, 1987. During the hour required to make the tape 
measurements, there was a mean decrease of 0.08 foot 
indicated by the ground-water level recorders. Figures 5 and 
6 ciep'ict the water table on these dates when the gradients 
were. respectively, ;.bout 4 and 1 ft/mi (foot per mile). 

The close relation between water-table fluctuations at 
wells M0-147 (about 0.2 mile from the coast) and M0-152 
(about 0.7 mile from the coast) and the tide stages is shown 
in figure 7. A comparison indicates the tidal signal typically 
reaches well M0·147 in about 30 minutes and well M0-152 
in about 1.5 hours. The range in magnitude of water-table 
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fluctuations decreases from the coast to the inland area, a 
manifestation of decreasing tidal effects with increasing 
distance from the coast The short lag time R:flects the high 
permeability of the aquifer. 

Configuration of the Freshwater Lens and 
Transition Zone · 

The constantly changing configuration of the 
freshwater lens and the transition zone of freshwater
saltwater mix is principally a manifestation of tidal effects. 
To appraise the magnitude of changes th.at occur in the lens 
and the transition zone, the water columm in four wells 
(M0-149, M0-152, M0-153, and M0-155) were measuR:d 
for specific conductance and sampled for chloride concentra· 
tions during a tide cycle on October 22-23, 1987. The data 
were collected at high, low, and intennediate stages of the 
tide-influenced ground-water levels. Figure 8 shows the 
ground-water hydrograph of well M0-152 and the times of 
data collection at the four observation wells. Profiles of 
specific conductance and associated c:oncentrations of 
chloride (A, high ground-water levels; B, 'low ground-water 
levels; and C, intennediate ground-water levels) for each of 
the four observation wells are shown in figures 9 to 12. 

A well-defined relation between specific conductance 
and chloride concentration was established at Key West 
during the investigation and is given in the table below. 
Salinity, describing general dissolved salt content, is used in 
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SURVEY NUMBER 
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Figure 5. Water-table elevations for the highest ground·water levels measured during the investigation, December 8, 1986. 
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figure 6. Water-table elevations for the lowest ground-water levels measured during the investigation, June :!4, 1987. 
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Figure 7. Water·t.abte fluctuations at wells M0-147 and M0-152 and the tide stages at Key West, December 10·13, 1986. 
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Figure 9. Depth profiles of specific conductance and associated concentratioM of d\loride at well M0-149. 
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figure 11. Depth profiles of specific conductance and associated concentrations of chloride at well M0-153. 
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:he :a~le to relate specific conductance and chloride 
cc:1e.::J<Uation to water type. This information is also shown 
'.n t::e well water profiles (figs. 9-12). 

l~·~ of water 

::'1esh 
1•eiy slightly saline 
~.lightly saline 
Moderately saline 
very saline 
Seawater 

Specific conductance 
(miO'OSiemens per 

centimeter) 
0 • 1,400 

1,400 • 1,900 
1 ,900 • 5,000 
5,000 • 17,000 

17,000 - 52,000 
>52,000 

Chloride 
(milligrams 
per liter) 
0 - 250 

250 • 400 
400 • 1,500 

1,500 • 5,000 
5,000 • 19,000 

>19,000 

Wells M0-1.52, M0-153, and M0-155 are near the 
center of the lens in the vicinity of Old Town. whereas well 
M0-149 is in the western part of Key West in the vicinity of 
Fort Taylor, which is an artificially constructed land area. 
Because of the proximity of well M0-149 to the coast, water 
in this well is more saline at shallower depths than is water in 
the other three wells (fig. 9). 

The distinctive characteristic of all four wells is that 
the freshwater and salinity zones measured by chloride and 
specific conductance constantly change with. water-table 
fluctuations that are influenced by tides. The salinity of water 
in these wells (figs. 9-12) ind_icates that wide variations in 
specific conductance may occur within short time spans at 
each depth. For example, at well M0-153 on October 23, 
1987, at a depth of 10 feet, the specific conductance was 
about 1,500 µS/cm (microsiemens per centimeter) at 
0730 hours; but 3 hours later, the specific conductance had 
increased to almost 13,000 µS/cm (fig. 11). 

cowc&M'T'U1'11:M-• ..,..., .. 
....... f/1# ....... ...... 

A-A' UWS 0. UC't"tme ..... n:MJU t 

All four wells show some similarity in 
specific-conductance profiles. Profi[e C shows the thinnest 
freshwater zone aIM1 ~ me..as.w:e.Q. miQ.w~y between high 
and low ground-water levels. Profile B was measured at low 
grournt--..... .:.. ............. .a.ua. ~ .he thickest freshwater zone. 
Profile A was mcasbred l4l hi!fl\ ground-water levels, and the 
specific conductance falls somewhere between the other two 
extremes, except al well M0-152 on October 22, 1987, at 
1710 hours (fig. 10). Th.is profile actually coincided with a 
low ground-water level (fig. 8) and reflects a thick freshwater 
lens like the B profiles which were also measured at low 
ground-water levels. 

Although there probably is a precise relation among 
tide, ground-water levels, and lens thickness, it was not fully 
defined during these three measurements. The correlation of 
lens thickness with semidiumal tidally induced fluctuation in 
ground-water levels, occurring in a solution-riddled, fissured 
aquifer, is beyond the scope of this investigation. 

Because the water-table fluctuations and the 
configuration of the freshwater lens and transition zone are 
constantly changing. vertically and areally, only a 
generalized depiction of the lens and diffusion zones could 
be made. The specific conductance and chloride-concentra
tion data collected during se~en sampling events were used 
to construct a generalized cross section of the lens and 
transition zone along the length of the island (fig. 13). The 
measurements were made in May, August, and October 
1986, and Ma~h and October 1987 (three sampling events in 
October), during high and low stages of the tide and 
ground-water levels. 

The water table generally was 1 to 2 feet above sea 
level at the center of the lens. The freshwater lens ranged in 

figure 1 l. Hydrologic cross section of Key West. along line A·A' showing chloride concentrations in ground water, 
October 21 ·22, 1986. · 
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thickness from less than 1 foot to 9 feet, with an average 
thickness of 5 feet at the center of the lens near Old Town. 
The lens quickly thinned toward the coast. The very slightly 
saline zone. (chloride concentration of 25~400 mg/L) was 
usually about twice as thick as the overlying freshwater lens, 
ranging in thickness from 7 to 34 feet. The depth to the 
saltwater interface (chloride concentration of 19,000 mg/L) 
near the center of the island was about 40 feet. 

To illustrate the areal extent and thickness of the fresh· 
water lens and estimate the volume, lines of equal chloride 
concentration were constructed at 2-foot depth intervals to 
the bottom of the 250-mg/Lchloride concentration zone. The 
surface area for each depth was calculated; a 0.20 storage 
coefficient, commonly used for the Miami Oolite (Parker and 
others, 1955, p. 281), was used; and the approximate volume 
was detennined. The volume of the freshwater lens on 
October 21, 1986, near the end of the wet season, was about 
30 Mgal and on Aprill, 1987, near the end of the dry season, 
it was about 20 Mgal. Unes of equal chloride concentration 
at a depth of 4 feet below the water table for the two 
respective dates are shown in figures 14 and 15. 

The volume of freshwater is affected by the amount of 
rainfall, seepage to the ocean, evapotranspiration, and with
drawal. Determining the volume of freshwater is further 
complicated by the constantly changing configuration of the 
lens and transition zone that is caused by the effects of the 
semidiumal tide. 
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Surface-geophysical resistivity measurements were 
made to e:s·gment specific conductance and chloride 
concentration data at the observation well sites. The EM-16F 
VLF system was selected because of its operational adapt· 
ability to a dense urban area with many magneti< 
interferences, such as overhead electrical wires and meta. 
fences. The principal site requirement was that the surface be 
unpaved and soft enough to accept m:anually insened probes 

VlF radio signals are transmittc:d from stations through
out the world. Each VLF radio signal induces electric ane 
magnetic fields in the Eanh that are' related to its electrical 
properties. In surface-geophysical rcsistivi ty measurements, a11 
instrument measures the ratio of the horizontal components of 
the electric and magnetic fields of a selected signal. It is 
calibrated 10 read directly the apparent resistivity and the phase 
angle. Because the phase angle measured at all stations was 
45°, it is assumed that the apparent resistivity is equal to the 
true bulk resistivity of the Eanh. 

The apparent resistivity, measured in ohm-meters and 
equal to bulk resistivity, reflects the entire depth of penetration 
and not a particular depth as did the chloride concentration and 
specific conductance measurements. Because the shape of the 
lens and transition zone constantly changes, a general 
configuration is best reflected by the n::sistivity measurements: 
the lens is centered under the Old Town area and grades rapidly 
to saline and ocean water. 
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Figure 14. lines of equal chloride concentration at a depth of '4 feet below the water t.able, October 21, 1986. 
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Figure 1 s. lines of equal chloride concentration at a depth of 4 feet below the water table, April 1, 1987. 

The surface-geophysical resistivity measurements 
using tho EM-16R VLF meter were made during November 
20-21, 1986. Measurements were recorded at 22 sites 
concentrated in the western half of the island. The 
approximate limits of the freshwater lens as defined by the 10 
ohm-meter line of equal resistivity, located under the central 
part of the western half of the island, arc shown in figure 16. 
The highest reading (13.5 ohm-meters) was obtained near the 
site of a fonner freshwater spring. The zones of freshwater 
and salinity defined by the resistivity lines in figure 16 and 
the chloride concentration lines in figures 14 and 15 are in 
general agreement. 

GROUND-WATER QUALITY 

The quality of ground water can be described in tenns 
of its chemical constituents and physical and biological 
characteristics. The quality is usually defined according to its 
intended use: potable, recreational, agricultural, or industrial. 
The water is considered to be of poor quality or contaminated 
if a particular constituent exceeds the level or limit set for the 

intended use. The contamination may be a health hazard, an 
esthetic degradation, or a threat to the aquatic environment. 

Possible sources of ground-water contamination at 
Key West include many of those common to a modern 
urbanized society, including landfill disposal of household 
and industrial refuse (Stock Island); pesticide and fertilizer 
applications; stormwater runoff; and industrial enterprises 
(such~ maintenance of airplanes and fuel storage tanks). 

Major Inorganic Constituents and 
Physical Properties 

The shallow ground water was sampled at depths of 2 to 
5 feet below the water table on October21-22, 1986, for major 
inorganic ions and related characteristics (table 2). 'The sam
pling depth was selected on the basis of salinity (or chloride 
concentration) at the time of collection; the objective was to 
obtain samples of the freshest water, the most likely to be 
withdrawn for domestic use. Sampling was conducted during 
various phases of the tide cycle and at various ground-water 
stages. 

f 4 Water-RetOUICet Potential al the Freshwater Lent at Key West, Florid& 
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Figure 16. Surface-geophysical sul'\ley sites and lines of equal resistivity, November 20, 1986. 

The analytical results of this sampling 
reconnaissance indicate that concentrations of major 
inorganic constituents generally increase with increases in 
chloride concentration. The chloride concentration is a 
good indicator of mixing in that chloride ions enter in to few 
chemical or biochemical reactions, and arc retained in 
solution through most of the processes which separate 
other ions (Hem, 1985, p. 120). A relation between chloride 
concentrations and other major constituent concentrations 
indicates that the major inorganic composition throughout 
the well water column likely results from a simple mixing 
of freshwater and saltwater. As mentioned earlier, the 
maximum contaminant level (MCL) for chloride is 250 
mg/L. However, this is a consideration for taste rather than 
for human health. People and vegetation can tolerate even 
higher concentrations of chloride (National Academy of 
Sciences, National Academy of Engineering, 1974, p. 328; 
U.S. Environmental Protection Agency, 1986b, p. 206). As 
a result. water with chloride concentrations exceeding 250 
mg/L is pumped frorn many domestic wells in Key West 
that tap various depths and areas of the ground water for 
household and lawn irrigation (Rosemary Vogcnct, Key 
West Planning Depanment, oral commun., 1989). 

Wells M0-148, M0-152, and M0-155, sampled 
during various phases of the tide cyc:le, yielded water with 
chloride concentrations ranging from 45 to 150 mg!L, which 
were among the lowest concentrations measured. The water 
in these wells was a calcium bicarbonate water (table 2). 
However, as the saltwater content ilricreased and chloride 
concentrations exceeded 1,000 mg/L (as shown in some of 
the other well water samples), the water became a sodium 
chloride water with large amounts of magnesium, sulfate, 
and potassium. 

Water in the Key West freshwatc:r lens is similar to that 
in the Biscayne aquifer (Sonntag, 1987, p. 18) of adjacent 
Dade County in that these waters have similar major 
constituent concentrations. The freshwater lens has a slightly 
higher specific conductance and greater concentrations of 
dissolved solids and sulfate than water in the Biscayne . 
aquifer. 

Nutrients 

Wells M0-147 to M0-158 were sampled in October 
1986, March 1987, and Septcmbc:r 1987, for organic 

Croi.md-Water Quvif\· 15 
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T~le 2. Ole.mica! and physical dlaracteristla of Key West ground water at depths of 2 t.o S feet below the water table, 
October 21-22, 1986 

[Oloce11tr21ioa are sltaln ia millipma per liter, escep1 wtiae.,. s.amplia1 depdl ia s11owa ia fed below !be water table:;<, laa llwl die value. Specific 

caiducwx:e !or well M0.156 ia a field vai'ue) 

Sampling c»- Mat' Sul- PoW- Fluo- Bicar- Hardness 
'vYel depch dum nesium Sodium O\loride - Silk:a sium ride bonate (as 
~umber l~ (C.al ~m i!:!!l ~ ~l ~iOal Q9 !El (tjC:Oll CaCOll 

M0-148 4 90 11 29 45 48 6.0 3.3 o.s 244 273 
M0-149 2 130 34 320 ,,,- 530/ 150 8.3 39 1.1 
M0-151 4 200 240 1,900 3,700 / 460/ 9.3 78 1.6 301 1,501 
M0-152 s 130 5.2 n 130 70 7.7 2.2 .7 . 330 351 
M0-153 2 140 73 570,. 1,000 . 180 6.8 23 .6 352 654 
M0-154 2 180 200 1,600, 2,900 / 440 / 7.3 15 1.0 412 1,282 
M0-155 2 110 17 65 150 45 6.4 S.2 .5 305 348 
M0-156 4 450 1,400 12,000 / 20,900 / 2,699 / 1.9 500 1.6 6,899 

12,000 / M0-157 2 450 1,400 21,000 . 2,900 / 1.7 490 1.6 183 6,899 

Specific Color 
Well Sampling Alkalinity Oissol'Ved Ole mi al c:cnduaanc:e pH [platinum-

number depth {asC.aCO, l solids 
(feet) 

M0-148 4 200 408 
M0-149 2 1,990/ 
M0-151 4 247 7,490 , 
M0-152 s 270 672 , 

M0-153 2 289 2,440, 

M0-154 2 339 6,240 
M0-155 2 250 620 
M0-156 4 232 41,199 . 
M0-157 2 250 41,500 

nitrogen. ammonia. nitrate, nitrite, phosphorus, and total 
organic carbon (foq. Wells M0-148, M0-149, M0-153, 
a.nd M0-154 were sampled a fourth time in January 1988 
beca~ of relatively high nitrate-nitrogen concentratiom in 
the earlier samples. Wells M0-147 and M0-150 were 
sampled at a depth of 2 feet below the water table. The 
remaining wells were sampled at deptm of 5 to 15 feet 
(5-foot depth intervals) below the water table, depending on 
salinity. The shallower part of the lens that is most likely to 
be tapped for domestic wells was emphasized for sampling. 

Table 3 presents the results of the nutrient analyses of 
the samples collected at various well depths during the four 
sampling events. Of the nutrients analyzed, nitrate nitrogen 
was the most abundant with most samples having concentra
tions exceeding 1 mg/L; some samples had concentrations 
exceeding 5 mg.IL. Nitrate-nitrogen concentrations that 
exceed 1 mg/L ~ually signify man's influence (National 
Academy of Sciences, National Academy of Engineering, 
197 4, p. 73), indicating sources such as fertilizer or domestic 
sewage. For comparison. nitrate-nitrogen conc::cntratiom in 
the Biscayne aquifer generally arc less than 0.10 mg/L (Irwin 
and Healy, 1978, p. 35; Sonntag, 1987, p. 32). The average 
nitrate-nitrogen concentrations for each well site in Key West 
arc shown i£ Ii gwe 17. 

o~ (miaosiemens (standard cc bait 
demand e!! oentimeterl units) units) 

<10 701 7.9 <5 
SS 2,500 
32 11,600 7.8 10 
44 971 7.7 <5 
36 3,980 7.6 <5 
73 9,680 7.8 20 

<10 1,000 7.6 s 
250 52,000 7.4 20 
390 54,200 7.4 10 

In the western half of the island, average 
concentrations of nitrate nitrogen in water samples from 
wells M0-147 to M0-155 ranged from 0.52 to 6.06 mg/L 
The maximwn nitrate-nitrogen concentration detected in any 
well was 11 mg/L (M0-149), which exceeded the MCL (10 
mg/L) of the Primary Drinking Water Regulations 
established by the Florida Department of Environmental 
Regulation (1983). In the eastern part of the lens, nitrate
nitrogcn concentrations were low, ranging from less than 
0.01 mg/L to 0.34 mg/Lin wells M0-156, M0-157, and 
M0-158. A water sample from well M0-158 had a total 
nitrogen concentration of 7 53 mg/L (primarily ammonia) in 
October 1986. The high ammonia concentration likely was a 
result of decomposing organic matter in a drainage ditch near 
the well. 

No relation exists between nitrate nitrogen and the 
salinity of the sampled water (table 3), indicating that 
saltwater intrusion contributes little to the nitrate 
concentration. For example, in October 1986, well M0-148 
had a nitrate-nitrogen concentration of 6.50 mg/L and a 
chloride concentration of 45 mg/L. At the same time, well 
M0-154 had a nitrate-nitrogen concentration of 5.35 mg/L 
and a chloride concentration of 2,900 mg/L. 
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t'c.ble 3. Nutrient oonoentrations in Key West. ground water at various well depths, October 198'6 through January 19Slt-continued 

Sampling Am· Or- Ni· Ni· Onho- Phis- Total Taul 
Well doepdl Dale ol. mOGia gaaic tril& l'f"I''"' ~ ........ phCI- Chlo- orpllic 
number (feet) W11pii.a1 iU-· .i\--. Iii~ Ql..::g- .... • l.'O& pbolUI ride CU'• 

_..e_ -- • e e e ·-- boa. 

10 Oct. 1986 J3 ..:l5 .03 z.sT .tf.l .09Z .03 834 . 20 
Mardi 19'f7 .02 lS .01 279 .01 .03 <.02 5,120 6.2 
Sepe. {.:WI ; Tl' .01 3.99 .oz .06 .rn 
Jaa. 1981! "':' ..56 .03 3.37 .02 .06 .05 

Ia& 1988 .02 .40 .03 2.'T/ .02 .06 .03 
lS Oct. 1986 .02 .2.S .02 2.58 .02 .lZJ .04 853,.. 2.0 

Mlrci.1987 .04 .43 .OS 1.35 .03 .09 .OS S,300 . 7.0 
Sept. 1987 .06 .47 .Ot l.19 .03 .09 .04 
Iaa. 1988 .02 .60 .02 288 .02 .06 .03 

M0-154 s Oct.1986 0.02 0.35 0.35 S.35 0.02 0.092 0.03 2.900. 7.0 
Marcb 1987 .03 l.2'7 <.01 .14 .02 .06 .06 1,140 120 
Sept. 1987 .04 1.16 .50 3.1 .03 .09 .06 12.0 
Jaa. 1988 .01 ..56 .01 1.60 .02 .06 .02 

10 Oct. 1986 .13 .34 . .22 S.48 .03 .184 .06 6,603 4.0 
March 1987 .04 .33 <.01 3.40. .03 .09 .04 9,413 S.8 
Sept. 1987 .OS :n .15 3.9S .04 .12 .OS 
Jaa. 1988 .02 .33 .01 3.80 .03 .09 .04 

IS Oct. 1986 11,500 
March 1987 11,734 
Sept. 1987 

.02 :n .01 4.39 .04 .12 Jaa. 1988 .04 

MO-lSS s Oct.1986 .02 .63 <.01 .84 .02 .31 .10 2.268 25 
Marci 1987 .02 1.18 <.01 .52 .02 .06 .29 500 6.0 
Sept. 1987 
Jaa. 1988 

.03 <.17 .01 .53 .02 .06 .06 3.8 

10 Oct. 1986 <.01 .27 <.01 1.40 .02 .lZJ .04 2,?70 25 
Marcb 1987 .02 .41 <.01 .66 .01 .03 .02 500 6.0 
Sept. 1987 .04 .26 <.01 1.10 .02 .06 .04 3.8 
Jaa. 1988 

15 Oct.1986 .01 .26 <.01 1.40 .02 .lZJ .04 2,?70 2.0 
Mlrci.1987 S40 8.0 
Sept. 1987 
Jaa. 1988 

M0-1.56 5 Oct.1986 .58 .01. 01 .01 .03 .06 2,?78 2.0 
March 1987 .03 88 <.01 .34 .12 .37 .14 679 
Sept. 1987 .56 .40 .01 .02 .04 .12 .06 
Jaa. 1988 

M0·157 s Oct. 1986 .46 .54 .01 .02 .02 .06 .10 12,l:OO 4.S 
March 1987 .28 .82 <.01 .01 .01 .03 .09 1,060 14.0 
Sept. 1987 
Jaa. 1988 

.48 .92 .01 .01 .04 .12 .12 3.8 

10 Oct. 1986 .46 .26 <.01 .02 .04 .12 .08 19,000 25 
March 1987 .28 .sz <.01 .04 .01 .03 .07 19,120 6.2 
Sept. 1987 .42 .98 .01 .Ol .03 .09 .ZJ 

Jaa. 1988 ~ 

IS Oct.1986 19,000 
Mardi 1987 .33 1.67 <.01 <.01 .01 .03 .10 14,120 <1.0 
Sept. 1987 .47 1.53 .01 .01 .04 .12 .13 
JaD. 1988 

M0-158 s Oct.1986 6..50 LOO <.01 .03 .08 .18 .06 19,000 19.0 
Matcll.1987 1.80 .80 <.01 <.01 .06 .18 .07 19,000 1.0 
Sept. 1987 
JaD. 1988 

11 W.,_Reeources Pcteftdal al the F~ Lent a1 ICiiy Welt, Florida 
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Figure 17. Average concentrations of nitrate nitrogen in water from wells at depths of 2 to 15 feet below the water table at Key We..<t., 
October 1986 through January 1988. · 

Concentrations of the other nutrients sampled in the 
well waters were low in comparison to nitrate nitrogen. 
Nitrite nitrogen, organic nitrogen, and ammonia nitrogen 
concentrations were less than 1 mg/L in nearly all the 
samples, and total phosphorus concentrations averaged 0.06 
mg!L. TOC concentrations ranged from less than 1.0 to 33.0 
mg/L, with an average for all samples of 6.5 mg!L. 

Trace Elements 

Trace~lement concentrations were determined for well 
wate?S at deptm of 2 to 5 feet below the water table in October 
1986, March 1987, September 1987, and April 1988. Trace 
clements that were analyzed arc those commonly found in 
stonnwatcr runoff or those that can be hazardous to human 
health when found in concentrations exceeding the MCL's of 
the Primary Drinking Water Regulations established by the 
F1orida Department of Environmcmal Reg,uation (1983).1bc 
clements that were analyzed i~ ~ r11.;11nium. chro
mium, iron, lead, mercury, selCI\!um. and SJ.!vl'T. A1ttin1.1p:ti iron 
is not considered hazardous, · '- ~-~ ~ - .;.;-;.a:,~ 

because it is. a common and often undesirable constituent of 

potable water. A MCL of 300 µ~(micrograms per liter) for 
iron is included in the Secondary Drinking Water Regulations 
(Florida Department of Environmental Regulation, 1983). 
Table 4 presents the results of ana1y5':s of trace clements in 
unfiltered samples of Key West ground water. 

All trace-element concentrations were less than the 
MCL's, except for total lead at wells M0-155 to M0-157 and 
t01al iron at wells M0-150 and M0-154 to M0-157. Lead 
concentrations equaled the MCL (50 111g/L) at well M0-155 
in March 1987, and exceeded the MCL at well M0-156 
(7011g/L) in October 1986 and at well! M0-157 (800 and 60 
µg/L) in October 1986 and March 1987, respectively. Lead 
concentrations did not exceed the Ma .. in additional samplc:s 
from wells M0-155 and M0-156 (table 4). In contrasl, 
samples from well M0-157 had high lead concentrations 
during each sampling event; this well also had the highest 
iron concentrations of any of the wells sampled. The hig.':l 
conccntnitilms of lr.~d and iron in 1ground water at well 
M0-157 may be due 10 the fact that tilC well is located near 
an old landfill. Cocccntrations genc:rally decreased with 
increasing distance west of the l~mdfill site. Average 
...cnccntrations of lead and iron at each well site for October 
1986 through September 1987 arc plotted in figW"C 18. 
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'fllMe ·•~ T~ ooncentratlons in Key West. gound water at depths ol 2 to S feet below the water table, ~ 1986 
ti:rough April 1988 
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Well 
SMnp#ing 

Ar::;;;nic Cadmium Ovomium '""' tad Mera.iry· Selenium d~ Si Mr 
number ~ C.;.;.:; ' '" ' -41- - ~'"' (Cd) (OJ 'Ft!J JlbJ CHI!) (Se) ~ -- ,.,. .. 
M0-147 2 October 1986 

March 1987 
September l 9f!7 1.0 4.0 70 <.S 0.2 2.0 1.0 
April 1988 .1 

M0-148 s October 1986 4.0 <1.0 1.0 90 10 4.0 <l.0 
March 1987 s.o 1.0 <1.0 90 20 5 6.0 2.0 
September 1987 <1.0 <l.0 80 10 <l.0 1.0 
April 1988 .1 

M0-149 s Oc:tober 1986 
March 1987 16 <1.0 <1.0 70 20 .s 1.0 <1.0 
September 1987 <1.0 2.0 30 10 .1 S.O 1.0 
April 1988 .1 

M0-1.SO 2 Oc:tober 1986 
March lCJffl 
September 1m <1.0 <1.0 960 <5 <1.0 1.0 
April 1988 .2 

M0-151 s October 1986 1.0 <1.0 1.0 160 10 .1 2.0 <1.0 
March 1987 
September 1m <1.0 <1.0 so <.S 2.0 1.0 
April 1988 .1 

M0-152 5 Oc:tober 1986 1.0 <LO <1.0 70 6 2.0 <1.0 
March 1987 1.0 2.0 <1.0 100 10 ,2 2.0 1.0 
September 19f!7 <!.O d.O 120 20 1.0 1.0 
April 1988 .2 

MO·lS3 s Oc:tober 1986 1.0 <1.0 1.0 110 20 <.l 3.0 <l.0 
March 1987 <1.0 <1.0 <1.0 80 10 .s 1.0 <1.0 
September 1 m 1.0 <l.0 70 <5 <1.0 1.0 
April 1988 .1 

M0-154 s October 1986 <LO <1.0 .2 130 20 .1 <1.0 1.0 
March 1987 
Sept.ember 1987 <1.0 2.0 360. 30 <1.0 1.0 
April 1988 . .1 

M0-155 5 October 1986 2.0 <1.0 3.0 3.30 30 <.1 <1.0 1.0 
March 1987 3.0 <1.0 <1.0 320 SO r 1.1 <1.0 1.0 
September l 9f!7 1.0 <1.0 120 9 <1.0 1.0 
April 1988 .1 

M0-156 5 October 1986 1.0 2.0 s.o 740 10-" .90 1.0 1.0 
March 19f!7 
September lCJffl <l.0 1.0 350 10 <1.0 1.0 
April 1988 .1 

M0-157 5 October 1986 1.0 <1.0 2.0 1,900 800' <1.0 2.0 
March 1987 1.0 1.0 <1.0 1,500 60 .8 <1.0 2.0 
September 1987 1.0 <1.0 600· 40 <1.0 1.0 
April 1988 .1 

MO. so 10 50 300 50 2.0 10.0 50.0 
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Figure 18. Average concentrations of lead and iron in water from wells at depths of 2 to 5 feet below the water table at Key Wf'rt, 
October 1986 through September 1987. 

Mercury concentratiom in all the well water$ ranged 
from le~ than 0.1 µ.g/L to as much as 1.1 µ.g/L Although these 
concentratiom do not exceed the MCL (2 µ.g/L) of the Primary 
Drinking Water Regulations (Florida Depanment of 
Environmental Regulation, 1983), the range of concentratiom 
in Key West ground water was greater than the 0.0 to 0.3 µg/L 
range reported for the Biscayne aquifer in Dade County (Irwin 
and Healy, 1978; Irwin and Hull, 1979; Sonntag, 1987). 

Synthetic Organic Compounds 

On September 1, 1987, water samples were collected 
from wells M0-147 through M0-156 for GC/FID scan 
analysis. The GC/FID analysis, or FID scan, is a screening 
technique for the determination of synthetic organic 
compounds in water. The FID scan analysis provides scrni
q uanti tative data without identification of specific 
compounds. The sensitivity of the FlD scan is about 10 times 
greater for most compounds than the GC/MS method. 
Results of the FID scan indicated that all the samples 
contained detectable, but very Tnw, concentrations of organic 
compounds. The highest relative magnitude of organic 

compounds was found in water samplc:s from wells M0-148 
and M0-152 near the center of the freshwater lens. 

A subsequent set of samples collected at the 
monitoring wells in December 1987 had the greatest 
occurrence of measurable organic compounds. Water 
samples were collected from wells M0-152, M0-153, 
M0-154, and M0-148 for a GCIMS: analysis of selected 
~ticides and synthetic organic contaminants (commonly 
termed priority pollutants). The priority pollutants are 
compounds designated by the U.S. Environment.al Protection 
Agency (1980) as a human healrh concern for the general 
public. The compounds include volatiles, acid and 
base-neutral extractables, and pesticides. A list of the 
compounds for which analyses were made and the laboratory 
analytical detection limits is given in table 5. The list also 
includes Florida Department of Envimnmental Regulation 
standards for seven pesticides. 

Pesticides analyzed included carbamate insecticides, 
chlorophenol acid herbicides, organochlorine compounds, and 
organophospllorus imecticides. The only pesticides detected 
were two organochl.orine compounds: DDT (0.003 µ.g/L) and 
its metabolite DDE (0.002 J.Lg/L) at well M0-148. These 
concentrations only slightly exceeded ttie analytical detection 
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iJ.~~ 5.-Synthetic organic o:>mpounds for which gas chromatograph/mass specrrometer analyses were detennined 

~~-. lrlalped .-. lab:ir:alrJ IGOdll'd IOl\l:iom al. kDclwa dxmicll oompmilicn. All_..._ .. ia ~ps lim.Ni='n= iG i: lleHI.,, -· 
q.•1liry _.,.&om !!bl P1crida ~ ol EtnoitWDI Regullcian. 1983) 

Dem:· 
Type and name ··-

OlchemiaJ lima --
~ 

Bet-=- "~ 
~ 8' 
Carbcn~ ,]{/ 

Oil~ .20 
Oilorodibnxri -n- .20 
Oil~ .20 
2-Chlocoecbylvinyl ect. .20 
ChloroCorm .20 
1.,2.Qibc'Ocnelhyl- .20 
1.,2.Q:'lnl Didllcrem,i- .20 
Didllad:>tc __._ .20 
OidllCl'Odifluar........i- .20 
1.,2..Qicbl~ .20 
1.,1..oiehkrced!fl- .20 
1.2-Didilarcp~ .20 
1.,3..oic:hlarcpupw• .20 
ci1-i.J.Oichlooipopms .20 
trat'lf-1.>Didllolcpopms .20 
EdlylenllllM .20 
Methyl bnlmide .20 
Medtyl chJCl'idl .20 
Mcdlylenc chlaridl .20 
l.l.2.-Tccnictil~ .20 
Tccnd!lcrocdlyl- .20 
Tolume .20 
1.1.1-Tnchlarom- .20 
I., 1,2· TricblorcecbliM .20 
Trichlomcdlyl- .20 
Trichl0«>flucnned- .20 
Vinyl chloride .20 

Wb.m... 

Pckhlorin.11td ~- .1 
Polydllcri-.cl biplmlyla .1 

8---.ill'al utncUbl• 

A~ s.o 
Aa=nphydlyl- s.o 
ArlMlclna s.o 

=~ 
10.0 r-- 10.0 

1)pllryl- lO.O 

~fl~ l0.0 
)fl~ 10.0 

..... ~--
s.o 

N-Butylbena: ace 5.0 
875bia(2 ~ .s.o 
bil(2-0ilaroed!yl)elhlr .s.o 
bi.&-Chlarmoprop)'l)ebf 5.0 
2 oranaplml.al- 5.0 
4-Cblomphenylfbenrlemw s.o 
~=a,b;.nctncem 

10.0 
10.0 

Oi~I 119 5.0 
u·~ s.o 
1.4-Did'.IJ~ .s.o 
1.2..oich~ .s.o 
Diedlyl phrhalais s.o 
Di~lp!Wla s.o 
2.6-0inill'Otol- s.o 
2,4..Qin.i~- s.o 
Dio4'4:tylc• 10.0 
bil(2-Emy buy!~ s.o 
AUIX'llldllrne s.o 
Flucraa s.o 
H~ s.o 
H~ s.o 
Ke:xclllomcyclcipmtldi- s.o 

limit. or the other organic compound groups, only 
dichlorobromomethanc (1.8 µg/L) and chloroform (L2 µg/L) 
at well M0..152 were det.ccted. Both conccntratiom exceeded 
the analytical detection limit or 0.20 µsfL. There arc no 

T ... ~vwl, """"'.,...._ 

::.i~ 

~!'!...~:aat:lw 

'I-It •l*lrl 2 

l.Ddea(l,.4J....;~ 

~.=-i!. 
Nil1'0l:lcallae 
N-l'li=mm 
N-l'li . lamim 
N-l'liamcdipbmyla.iat 
~ 

t'r~rictllClcbel-
Acid~ 

~3-chylphad 

2.cbl:ra= 
2,4-0idl :i= 
2. 4-Dimdhy phenol 
4, 6-Dinicro.2.-chylpbcml 
4,6-Diaicro.albclcneal 
2. 4-0iniirqDnol 
2-Ni~ 
4-Ni~ 
Parachl~ 
p~ 
Pmncl 
2,4,6-Tnchlarqlhcnol 

~ 

Aldria 
Amecryne 
Acnlzioe 
Chlordone 

g~ 
ODE 
DDT 
Oieldria 
OiaziOOll 
EDB 
Endcsu.1£an 
En.:hl 
Edlioo 
Edlyl ll'ilhiCl'I 
H~« 
Hept:icti« epc:llride 
Li!1d.anl 
Malxllia.I 
Melhmydl!Cll'(100) 
M«tyl pwadliar.i 
M«tyt lriltiiCll 
Meany! 
Mita 

.PanDcia 
Pa1Nm 
~ 
l'!omeG)'llS 
Prclpmns 
PmP-
Sc:Yia 
Si!Yu 
Simr.ioe 
Sil!lllCl'yM 

~ Trl~• 
1.4-D 
2,4-0P 
2.4..S·T 
Xyt.. 

~..._,,; ..... -: 

Detec
tion 
limit 

s.o 
10.0 
s.o 
5.0 
s.o 
s.o 
s.o 
s.o 
s.o 
s.o 
s.o 

30.0 
s.o 
s.o 
s.o 

30.0 
30.0 
3>.0 
s.o 

30.0 
30.0 
30.0 
s.o 

3>.0 

.001 

.1 

.1 

.1 

.1 
.001 
.00 
.001 
.001 
.01 

(0.02) .0 
.001 

(0.2) .001 
.01 
.01 
.001 
.001 

(4) 001 
.01 
.01 
.01 
.01 

2.00 
.01 
.01 
.1 
.1 
.1 
.l 

2.0 
2.0 

(10) .01 
.1 
.1 
.l 

(5) 1.0 
.01 

(100) .01 
.01 
.01 
.l 

drinking water MCL's for tbcsc four contaminants. but lbc U.S. 
Environmental Protection Agency (1986a; 1986b) 
recommends tbat ambient water conccntratioDS be below 
.d=~fion for optimum defense of human bcalth. 
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Bacterial Analyses 

The high concentrations of nitrate nitrogen found in 
ground water during the sampling reconnaisPillCC indicated 
the possible presence of sewage, which commonly contaios 
high concentrations of nutrients and bacteria. It is possible 
that raw sewage may have been leaking from the network of 
underground pipes that tramport the waste to the central 
outfall pipe. To assess this possibility, on January rl, 1988, 
wells M0-148, M0-152, M0-154, and M0-155, which had 
high nitrate-nitrogen concentrations and were located near 
the center of the lem, were sampled for the presence of total 
coliform, fecal coliform, and fecal streptococci bacteria. 
Water samples were taken at depths of 5, 10, and 15 feet 
below the water table. 

The samples at a depth of 5 feet below the water table 
from wells M0-148, M0-152, and M0-153 were freshwater. 
The other water samples ranged from very slightly saline to 
slightly saline. Sodium chloride has an inln"bitory influence 
on coliform bacteria, but the concentratiom found in the 
sampled waters probably had little or no toxic effect on the 
bacteria (Salle, 1954, p. 221; U.S. Environmental Protection 
Agency, 1976, p. 45). 

The results were inconclusive. The samples from well 
M0-154 showed the presence of fecal coliform at the 5-foot 
depth. but there was no indication of total coliform. The 
water samples from the 10-foot depth at well M0-148 
produced a growth of unidentified bacteria. Coliform and 
fecal streptococci bacteria were oot detected in any of the 
other samples. 

SUMMARY AND CONOUSIONS 

Key West is underlain by oolitic limestone (Miami 
Oolite) that extends to a depth of about 200 feel The oolitic 
limestone bas a high permeability and is honeycombed with 
solution boles that allow rainwater to rapidly escape to the 
sea and seawater to easily infiltrate. There is a substantial 
amount of freshwater only in the western .half of the island. 

The freshwater floats in a lens-shaped configuration on 
the saltwater as a result of density differences. The 
freshwater lens (chloride concentration of 250 mg/Lor less) 
is tJUckcst, averaging about S feet, in the center of the Old 
Town arc~. Underlying the freshwater is the transition 
zonc--a mix of freshwater and saltwater that increases in 
salinity vertically until the saltwater interface is reached at a 
depth of about 40 feel 

As a result of tidal effcas. the water table fluctuates 
comtantly. During the investigation. u ranged from 0.8 to 2.4 
feet above sea level at the centr' ol tfr 51_.n =a m= OA 10 
2..2 feet above sea level near,_~ or. •-1 err.:-. f!. ·~.i. .. e 
continual change, both venically and arcally, in the 

contipr8tion of the freshwater lens and salinity of the: 
tramition zone. 

The amount of freshwater varic:s with rainfall, seepage 
to the ocean, evapotranspiration, and withdrawal. The effect 
of evaporation and withdrawals on water levels is largely 
masked by tidal influence. During the investigation, the 
estimated freshwater volumes varied from 30 million gallons 
in the wet scuon to 20 million gallons in the dry sc~n. The 
water-table gradient varied from about 4 to 1 ft/mi. 

The freshwater lens is a calcium bicarbonate water. 
Below the freshwater lens, the cbloride concentration 
increases with depth, and the water becomes a sodium 
chloride water with large amounts c>f magnesium, sulfate, 
and potassium. Concentrations of most major inorganic 
constituents increase with salinity. The chemistry of the 
major inorganic constituents in the~ freshwater lens and 
transition zone is characterized by a simple mixing of 
freshwater and saltwater. 

Nitrate-nitrogen concentrations ranged from less than 
1 mg/L to as much as 11 mg/L, indicating the possible 
presence of sewage and the possibility of related bacterial 
contamination. Bacterial analyses vrerc inconclusive, but 
f ccal coliform was found in one of ttK: fo\ir wells tested. The 
highest concentrations of nitrate nitrogen were found in the 
center and west.em pan of the lens. 

Lead concentrations equal1=d or exceeded the 
maxizrium contaminant level (SO j.&g/]L.) in water from three 
observation wells,· and iron concentrations exceeded the 
maximum contaminant level (300 µg/L) in water from five 
wells. The highest concenuatiom of lead and iron were 
found in the eastern part of the lem near an old landfill, but 
the concentratiom decreased with inc:rcasing distance west 
of the site . 

. A one-time sampling of well water for pesticides and 
synthetic organic compounds indicated the presence of DDT 
(0.003 µg/L), ODE (0.002 µg/L), chloiroform (1..2 µg/L), and 
dichlorobromomcthane (1.8 µg/L), all slightly exceeding the 
analytical detection limits. lbe compc1unds were found near 
the center of the lcm. 

Because the freshwater lens is ~:ry thin, from l~ than 
1.foot near the edge to an average of about S feet near the. 
center, any heavy pumping might quickly exhaust the fresh
water supply and draw in saline water through the highly 
porous rock. The reconnaissance watcl'-quality sampling also 
indicated that the lens _ _!i&ter docs no~eet ~tate. ~nking 
water standards for several constituents. 
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APPENDIX B FULL SCALE MAP DOCUMENTATION 

[A] Southern Division, Naval Facilities Engineering Command, 1981. "General 
Development Map, Naval Air Station, Fleming Key Magazine, Key West, Florida"; 
November 17, 1981. 

[B] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map; 
Boca Chica, Florida; 1971. 

[C] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map; 
Key West, Florida; 1971. 

[D] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map; 
Saddlebunch Keys, Florida; 1971. 

[E] U.S. Department of the Interior, 1988. National Wetlands Inventory Maps; Fish and 
Wildlife Service; Atlanta, GA; 7.5 minute quadrangle maps; Boca Chica. 

[F] U.S. Department of the Interior, 1988. National Wetlands Inventory Maps; Fish and 
Wildlife Service; Atlanta, GA; 7;5 minute quadrangle maps; Key West. 
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DELINEATION SAMPLING REPORT 
FOR SWMU-1, SWMU-2, SWMU-3, SWMU-7, AOC-A, AOC-B, IR-1, and IR-.3 

AT NAS KEY WEST, FLORIDA 

1.0 INTRODUCTION 

This docwnent presents results from soil sampling activities conducted to support the Interim Remedial 
Actions (IRAs) planned for several sites at the Naval Air Station (NAS) at Key West, Florida. The IRAs 
include excavation and treatment/disposal of impacted soils. This report contains data needed to delineate the 
limits of excavation, to estimate excavation quantities, and to meet transportation and disposal requirements 
for the excavated material. 

1.1 BACKGROUND 

A facility characterization report Final Report RCRA Facility Investigation Remedial Investigation Naval Air 
Station - Key West, 1994 (RFllRI Report) by IT Corporation, identified a number of sites at or near the Naval 
Air Station that are adversely impacted by metals and/or organic chemical constituents. The RFVRI report 
recommended remedial actions to remove impacted soil at several of these sites. 

IRAs were subsequently developed for several sites that include excavation and treatment/disposal of the 
impacted soils. Background information describing the sites, the chemicals of concern for each site, and the 
planned IRA activities is contained in Remedial Work Plan Delivery Order No. 0004 Naval Air Slation Key 
West, Florida (Remedial Work Plan). 

Before excavation and treatment/disposal activities can commence, detailed data are needed to delineate the 
limits of excavation and to meet transportation and disposal requirements for the excavated material. To 
obtain this data, sampling was conducted at various times from February through September, 1995, at the 
following sites: 

• Solid Waste Management Unit (SWMU) 3, Fire Fighting Training Area 
• SWMU-7, Building A-824 
• SWMU-1, Boca Chica Open Disposal Area 
• SWMU-2, Boca Chica DDT Mixing Area 
• IR- I, Truman Annex Refuse Disposal Area 
• IR-3, Truman Annex DDT Mixing Area 
• Area of Concern (AOC) A, Demolition Key 
• AOC-B, Big Coppitt Key Abandoned Civilian Disposal Area 

Sampling was conducted in accordance with Revision l of the Delineation Sampling Plan/or SWMU-3, 
SWMU-7, AOC-A, AOC-B, IR-3, SWMU-1, SWMU-2 and JR-I at NAS Key West, Florida. 
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2.0 GENERAL SAMPLING APPROACH 

2.1 DELINEATION SAMPLING 

Delineation sampling to support IRAs was the primary focus of this sampling effort. The purpose of 
delineation sampling was to establish boundaries (limits) for excavation of impacted soils. Horizontal iimits 
are achieved when a series of sample locations below cleanup levels are established sho\'ving a clean boundary 
encircling the area of impacted soil (existing structures or other features may establish a portion of the 
boundary). Progressive sampling to determine the depth (vertical limits) of impacted soil for excavation was 
also conducted. Samples were collected vertically at one foot intervals ( 0-1 ft, 1-2 ft, etc.) to clean soil or 
otherwise down to the water table or caprock. 

2.2 ANALYTICAL METHODOLOGY 

Both onsite analysis by Inununoassay (IMU) methodology and offsite laboratory analysis were conducted 
during this study. Samples for metals analysis were analyzed by EPA Method 6010. Onsite IMU analysis 
was conducted following Draft EPA Method 4020 [for IMU analysis of polychlorinated biphenyls PCBs)]. 
IMU analyses were also conducted for the pesticides and petroleum contamination, follo\.\ing the 
manufacturers instructions for these analyses. The pesticide analysis included DDT and its metabolites, DOD 
and ODE. To detect petroleum, IMU analysis was conducted for the volatile constituents of petroleum 
[benzene, toluene, ethylbenzene, and xylene (BTEX) J and semi volatile constituents of petroleum [polynuclear 
aromatic hydrocarbons (P AHs)]. Wherever onsite analysis was used a designated percentage of samples were 
sent to an offsite laboratory to verify field results. Field analytical methods and detection limits are listed in 
Attachment A. 

Both the IMU analysis results and the offsite laboratory results for each site are included in Volume 2, 
Appendices 1 through 9. The offsite laboratory qualifers are included in Attachment C. 

2.2.1 Site Specific Analytical Methods 

The RFJIRJ Report identified specific organic and/or inorganic chemicals of concern for each site. The 
chemicals of concern at SWMU-3 (petroleum contaminants) and SWMU-7 (PCBs) are organic contaminants 
that can be analyzed in the field by IMU methodology. IMU methodology allows several rounds of samples to 
be collected and analyzed onsite in a relatively short period of time and is well suited for delineation sampling. 

The contaminants of concern at AOC-A, AOC-B, IR-1, and SWMU-1 consist of inorganics (metals), which 
are not amenable for IMU analysis and require offsite laboratory analysis 

The primary contaminants at IR-3 and SWMU-2 are organic (pesticides), but inorganics have also been 
detected. This site was delineated for pesticides by IMU methodology and samples were also sent offsite for 
lead and arsenic analysis for IR-3 and lead only for sediment samples for SWMU-2 .. 

2.3 TOXICITY CHARACTERISTICS SAMPLING 

In order to determine transportation and disposal requirements for the material to be excavated, data on the 
presence or absence of toxicity characteristics are needed. At least one sample from seven of the sites were 

,,,_._,. collected and analyzed-at an offsite laboratory using the toxicity characteristics. leaching procedure (TCLP) to 
provide this data. These samples were selected based on locations with the highest concentrations of the 
chemicals of concern on a site by site basis. TCLP testing was not conducted on any samples from SWMU-2. 
The TCLP results are reported in Section 3. 0. 
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2.4 CHARACTERIZATION SAMPLING 

Characterization samples were collected at four of the sites. These sites include IR-I, IR-3, SWMU-1 and 
SWMU-2. The analysis required were specified in the CLEAN's RFl/RI Workplan. A CLEAN 
representative was present during the sampling and chose the location of the samples. The results from these 
sampling activities are included in the Appendices. 

2.5 QUALITY CONTROL SAMPLES 

Quality Control (QC) samples and frequency of collection were as follows: 

• Split sample ofIMU sample for offsite Laboratory Analysis 
• Duplicates 

• Equipment Rinsates 
• Decontaminated Disposable 

Equipment samples 

2.6 SAMPLING APPROACH 

5% (l per 20 samples) 
5% (1per20 samples for offsite analysis) 
10% (1 per 10 samples for onsite 
analysis) 
5% (1per20 samples) 
5% (1per20 samples locations, 
for contaminated locations only 

AOC-B, IR-1, IR-3, SWMU-1 and SWMU-2 were sampled on a grid pattern that allows a known probability 
for detection and/or delineation of isolated hot spots (area of contamination above cleanup criteria) \vithin the 
area or site of concern. For example, if an area is systematically sampled on a grid pattern, the level of 
confidence for detection or failure to detect an isolated hot spot can be calculated based on the size of the grid 
relative to the area. A complete description of hot spot detection based on grid sampling is contained in the 
EPA documentMethodsfor Evaluating the Attainment of Cleanup Standards. Volume 1: Soils and Solid 
Media. 

Several ofthe sites investigated (SWMU-3, SWMU-7, and AOC-A) are areas of known spills, releases or 
disposal which constitute known hot spots. The sampling approach at these sites is not based upon detection 
of contaminants in an unknown isolated hot spot; therefore, a statistical model is not applicable. The sampling 
approach for these sites was used to define the extent of the required excavation to remove the contaminants. 
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3.0 SITE-SPECIFIC SAMPLING RESULTS 

3.1 SWMU-3: BOCA CHICA FIRE FIGHTING TRAINING AREA 

3.1.1 Introduction 

The site consists of a bermed area approximately 70 - 90 ft in diameter (see Figure 1). The contaminant of 
concern is petroleum in the soil and possible free product at the water table. The lower boundary of 
excavation has been determined to be no deeper than the water table or, if the water table is not encountered, 
soil will be removed to caprock. 

A grid was established over the site and seven locations along the inner and outer boundary of the berm at 
SWMU-3 were sampled for discrete samples. A composite sample of berm material was also collected to 
determine whether the berm was impacted by petroleum contaminants. Samples were collected and analyzed 
in the field by IMU methodology for BTEX and P AHs. One sample was shipped to an offsite laboratory for 
TCLP VOA and TCLP metals analysis and one split sample was shipped to an offsite laboratory for BTEX 
and P AHs a.i.1alysis. Sample locations and analytical data for BTEX and P AHs are presented on Figure 1. 
The field IMU results for SWMU-3 are included in Appendix 9 and the offsite laboratory results are included 
in Appendix 1. 

3.1.2 Description of Soil 

Soil encountered was gravely, medium to course grain sand ranging in thickness from 20 to 35 in., overlaying 
Miami oolite limestone ( caprock). The soil layer typically included 6 to 10 inches of weathered rock that 
could be broken, cut, and eventually augured and sampled with a 2-in. diameter hand auger. Caprock was 
encountered during sampling at depths ranging from 20 to 35 in. below grade, evident by a distinct layer of 
rock impenetrable by hand augers and a portable power auger. The water table was not evident at these 
depths, although several inches of moist soil were sometimes encountered just above the caprock. 

3.1.3 Analytical Results 

BTEX was not detected in any of the samples above the FDEP cleanup criteria of 200 ppm. BTEX was 
detected in samples from two locations inside the berm ( G 17 and K 16), ranging in concentration from 
3 .2 ppm to 30 ppm. Samples from all other locations had results below the detection limit of 2.5 ppm. 

PAHs were detected in samples from three locations inside the berm (G 17, Kl6 and Kl2). Low levels of 
PAHs were detected in surface and subsurface sampling intervals, ranging in concentration from 0 .. 6 ppm 
to 6.3 ppm total P AHs. A petroleum odor was also evident at these locations beginning at a sampling depth of 
about one foot. The samples collected at all other locations had results below the detection limit of 0. 6 ppm. 
No PAHs were detected in samples collected from locations outside the berm (El2, Fl7, Kll, Ll8). Analysis 
of the composite sample of the berm material did not detect presence of BTEX or PAHs. 

One split sample was collected at the location Kl6 from the 3 to 4 ft depth (Sample ID KW02042). This 
sample was sent to an offsite laboratory for analysis for BTEX and P AHs. The only detection was one P AH 
at a concentration of 30.3 ppm; there were no BTEX detections. The field analysis by IMU methodology of 
this sample had detections of PAHs of 4.5 ppm and BTEX of 4.5 ppm for this sample. The results of the field 
screening were not as.precise as the lab results; however, they were able to be ased to determine the e>.ient of 
contamination at the SWMU-3 site. 
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.-- , 3.1.4 TCLP Results 

One sample (Kl6, 2-3', Sample ID KW02041) which contained the highest levels of PAHs detected by field 
analysis (6.3 ppm) was selected for TCLP analysis. This sai11ple was shipped to an offsite laboratory for 
TCLP VOA and TCLP metals analysis and passed these tests. 

3.1.5 Conclusions 

This study and the RFI/RI results established a boundary for the petroleum impacted soil. Data indicates 
petroleum impacted soil is present inside the bermed area and extends to the inner edge of the berm, but does 
not extend outside the outer edge of the berm. Data also indicate the depth of impacted soil extends to 
caprock, which is present from 20 to 35 in. below surface. Field analytical data indicate the berm material is 
not impacted by BTEX or PAHs. The sample containing highest level of PAHs passed the TCLP for metals 
and VOAs. 

3.1.6 Limits of Excavation 

Limits of excavation are shown in Figure L Depth of excavation is estimated to be 20-35 inches to caprock. 
Excavation will be in accordance with Section 4.1 of the Remediation Work Plan. 

3.1. 7 Confirmation Sampling 

After excavation, soil samples v.ill be collected from the excavated area to confirm removal of impacted soil. 
Confirmation DQO levels are described in Section 5.2 of Remediation Work Plan. Four confirmation soil 
samples will be collected from the excavation side walls and analyzed for TCL VOCs, TCL SVOCs, T AL 
metals and cyanide. Samples v.ill be collected at the approximate locations shown on Figure 1. Excavation is 
expected to extend to caprock and remove all overlying soil. Sample locations will be adjusted, if necessary, 
based on actual excavation limits and presence of sample matrix. No soil samples will be collected from the 
floor of the excavation. 

3.2 SWMU-7: BUILDING A-824 

3.2.1 Introduction 

The site is located at the north end of building A-824, which was used as a transformer storage building (see 
Figure 2). PCB, specifically, arochlor 1260, has been detected in the soil around the concrete pad located at 
that north end of the building. The lower boundary of soil excavation has been determined to be no deeper 
than the water table or, if the water table is not encountered, soil will be removed to caprock. 

A grid was established over the site and samples were collected to determine extent of impacted soil. A total 
of 14 samples (up to one foot intervals) were collected from 13 locations. Samples were analyzed in the field 
by IMU methodology for PCBs. Sample locations and analytical data is shown in Figure 2. The field IMU 
results for SWMU-7 are included in Appendix 9 and the offsite laboratory results are included in Appendix 2. 
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3.2.2 Description of Soil 

Soil encountered was a relatively thin layer of gravely, medium to course grain sand generaily ranging in 
thickness from 1 to 10 in., overlaying caprock. Portions of the site consist of exposed caprock. At exposed 
rock locations, samples were obtained by driIIing with a portable power auger to refusal (4 - 5 in.) and 
obtaining the sample from the cuttings. One sample location, collected at the edge of a concrete pad (I 14 ), 
extended to a depth of 17 in., possibly due to several inches of fill from excavation for placement of the pad. 
The water table was not encountered. 

3.2.3 Analytical Results 

PCBs were detected above the FDEP "Soil Cleanup Goals for Military Sites," dated April 5, 1995, industrial 
cleanup criteria of 3.5 ppm in samples from four of 13 locations. PCBs concentrations ranged from 0.7 to 
30.8 ppm, with samples from seven locations indicating no detection (ND). One IMU split sample \Vas 
coIIected for analysis by an offsite laboratory. This sample (Ll4. 0-1', Sample ID KW02057) was analyzed 
for PCBs. PCB 1260 was detected in this sample at a concentration of 0.505 ppm. The field IMU analysis of 
a sample from the same location detected PCBs at a concentration of 0.7 pp~ showing a very good correlation 
between the field sampling results and the offsite laboratory results. 

3.2.4 TCLP Results 

The sample representing the highest concentrations of PCBs detected by field analysis (I 14, 0-1 ', Sample ID 
KW02063) was selected for offsite TCLP metals analysis, and passed the TCLP test. 

3.2.5 Conclusions 

The study established the maximum horizontal extent for contamination in the surface soils (dashed line) for 
the PCB impacted soil as shown in Figure 2. The highest concentrations of PCB were detected in samples 
from the edge of the concrete pad, west and southwest of the pad while concentrations dropped off sharply to 
the north and east of the pad. The soil sampling investigation also indicates the layer of impacted soil to be 
thin (generally 1-10 in.) overlaying cap rock. The sample representing the highest concentrations of PCBs 
passed the TCLP test for metals. 

3.2.6 Limits ·of Excavation 

Limits of excavation are shown in Figure 2. Depth of excavation is estimated to be 1-10 inches to caprock. 
Excavation will be in accordance with Section 4.2 of the Remediation Work Plan. 

3.2. 7 Confirmation Sampling 

After excavation, samples will be collected from the excavated area to confirm removal of impacted soil. 
Confirmation DQO levels are described in Section 5.2 of the Remediation Work Plan. Four confinnation soil 
samples from the excavation side walls will be collected and analyzed for PCBs. Samples will be collected at 
the approximate locations shovm in Figure 2. Excavation is expected to extend to caprock and remove all 
overlying soil. Sample locations and quantities will be adjusted, if necessary, based on actual excavation 
limits and presence of sample matrix. No soil samples wiII be collected from the floor of the excavation. 
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3.3 AOC-A: DEMOLITION KEY 

3.3.1 Introduction 

The site is located on an island where out of date ordnance was open burned and/or open detonated for 
disposal. The RFI/RI investigation identified four bum pits present on the island, and established the 
contaminants of concern to be metals, specifically lead, arsenic, and antimony. Explosives consultants 
provided by the Navy accompanied the team and cleared work areas as a safety measure prior to commencing 
onsite activities. During this sampling event, soil samples were collected vertically at one foot intervals, 
except for samples collected in the side slopes of the pits, which were collected by auguring at a 45° angle into 
the slope (i.e., locations PUB, PAC, PEE, PlF, and PIG). Sample locations are shown in Figure 3. The 
offsite laboratory results for AOC-A are included in Appendix 3. 

Two small pits (Pits #2 and #3) were sampled by collecting surface and subsurface samples at the center of 
the pits. Pits #1 and #4 were sampled at locations at the bottom and sides of the pits. Samples were sent to 
an offsite laboratory for analysis for lead, arsenic and antimony. 

3.3.2 Description of Soil 

Soil at AOC-A was observed to be rocky, gravely, medium- to course-grain sand. Samples were obtained by 
hand auguring and occasionally relocating the sample location up to two feet from the initial sampling 
location, as necessary, to avoid subsurface rocks. The water table was encountered during sampling at several 
locations. At Pit #2, moist soil and auger refusal was encountered at a depth of 3 ft. The water table was 
identified at Pit #4 at a depth of 28 in .. At Pit# 1, the water table was identified at a depths of 16 to 18 in. at 
the south side of the pit (closest to the shoreline), and at 26 in. at the north end of the pit (farthest from the 
shoreline). 

3.3.3 Analytical Results 

Pit #1 

Fourteen soil samples were collected at Pit #1 at AOC-A. Six of the samples had detected concentrations of 
lead above the CERCLA Guidance Document cleanup criteria of 400 ppm. These concentrations of lead 
ranged from 672 ppm (Sample ID KW02159) to 46,800 ppm (Sample ID K-W02153). Four of the samples 
had detected concentrations of arsenic above the cleanup criteria of 10 ppm. These concentrations of arsenic 
ranged from 10 ppm (Sample ID KW02153) to 73.8 ppm (Sample ID KW021161). Two of the samples had 
detected concentrations of antimony above the cleanup criteria of 210 ppm. These concentrations were 
287 ppm (KW02152 and 512 ppm (KW02153). The samples with the highest detections were concentrated in 
the bottom of the pit and at sample locations E and Fon the sides of the pit. Figure 3 indicates the sample 
locations; Table 1 contains the lead, arsenic and antimony sample results for Pit # 1. 

Pit #2 

Three soil samples were collected at varying depths from one auger hole at the center of Pit #2 at AOC-A. 
None of the samples had detected levels of arsenic, lead, or antimony above the cleanup criteria of 10 ppm for 
arsenic, 400 ppm for lead or 820 ppm for antimony. Table 2 contains the lead, arsenic and antimony sample 
results for Pit #2. 
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PARAMETER 

PARAMETER 

STANDARD 

mg/kg 

101 

4002 

2103 

STANDARD 

mg/kg 

101 

4002 

2103 

Table 1 
AOC-A Pit 1 

Laboratory Analysis Results in ppm 

KW02152 

KW02160 

P1F 1-2 

3.4 

66.1 

ND 

KW02153 

P1D 1-2 

KW02161 

Sample ID 

Location, Depth(ft) 

KW02154 KW02155 KW02157 

P1E 0-1 

KW02162 

P1E 1-2 

1.26 

144 

ND 

Sample ID 

Location, Depth(ft) 

P1G 0-1 

1.14 

18.8J 

ND 

KW02163 KW02164 

P1B 0-1 P1B1-2 

0.791 

274 

ND 

1The 1 O ppm limit for arsenic was proposed by FDEP and Region IV EPA on May 2, 1995. 

· 
2The 400 ppm limit for lead is based on the revised CERCLA Guidance Document dated July, 1994. 
3FDEP Cleanup Goals for Military Sites in Florida, April 15, 1995 

ND - Not Detected 

KW02158 

P1G 1-2 

1.05 

ND 

ND 

KW02165 

P1A 0-1 

0.318 

11.3J 

ND 

·J - A "J" indicates that the value is estimated, the detected concentration is above the detection limit, but below the reporting limit 

The Shaded boxes indicate detected concentrations above the standard. 

*TCLP analysis included. Results were below TCLP limits for all metals. 

ppm=parts per million 

KW02159 

P1F 0-1 

3.31 

ND 

KW02166 

P1A1-2 

0.781 

10.SJ 

ND 



h~-. Pit #3 

Three soil samples were collected at varying depths from one auger hole at the center of Pit #3 at AOC-A. 
None of the samples had detected levels of arsenic, lead, or antimony above the cleanup criteria of 10 ppm for 
arsenic, 400 ppm for lead or 820 ppm for antimony. Table 3 contains the lead, arsenic and antimony sample 
results for Pit #3. 

Pit #4 

Six soil samples were collected at Pit #4 at AOC-A. One of the samples had detected concentrations oflead 
above the cleanup criteria of 400 ppm, this concentrations of lead was 914 ppm. The sample with the only 
detection of lead above the cleanup criteria was on the east side of the pit at sample location C, 0-1 ft (Sample 
ID KW02144). The only sample with the detection of arsenic above the cleanup level of 10 ppm was on the 
bottom of the pit at sample location A, 0-1 ft (Sample ID KW02138). The concentration for this sample was 
13 ppm. Figure 3 indicates the sample locations; Table 4 contains the lead, arsenic and antimony sample 
results for Pit #4. 

3.3.4 TCLP Results 

One sample from each pit was shipped to an offsite laboratory for TCLP metals analysis. The sample selected 
from Pit #1 was from the bottom of pit at location D, 0-1 ft (Sample ID KW02152). This sample had lead 
concentrations detected at 28,900 ppm from the metals analysis. The TCLP analysis for this sample passed 
the TCLP test with a value for lead of 4.08 ppm (TCLP limit= 5.0 ppm). The rest of the samples results from 
the other pits also passed the TCLP testing (Sample IDs KW02138, KW02146, and KW02149). 

3.3.5 Conclusions 

Two of the four pits tested had values oflead detected in excess of CERCLA Guidance Document cleanup 
criteria of 400 ppm.. The results from Pits #2 and #3 indicate the detected concentrations for lead are below 
the 400 ppm action levels. 

3.4 AOC-B: BIG COPPITT KEY ABANDONED CIVILIAN DISPOSAL AREA 

3.4.1 Introduction 

The AOC-B disposal area consists of a peninsula shaped area of bare ground (resembling a roadbed) that 
extends about 250 ft into a surrounding mangrove swamp (Figure 4). The area is about 2 ft higher in 
elevation than the surrounding mangrove swamp. Remains of rusted car and truck bodies were observed along 
the edge of the high ground. The contaminants of concern are metals, possibly originating from the decaying 
car and truck parts. Sampling during the RFI/RI did not detect contaminants in soil at levels that would cause 
the excavated soils to be a hazardous waste. Sediment samples at the edge of the disposal area did however 
exceed sediment quality guidelines for metals. 

Samples were collected and analyzed for T AL metals along the center of the AOC-B, along the edge of 
AOC-B, and at locations extending about 50 ft into the mangrove swamp. Sample locations are shown in 
Figure 4. The offsite laboratory results for AOC-B are included in Appendix 4. 
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Table 2 
AOC A P"t 2 L b t A - I - a ora ory na1ys1s R It esu s m ppm 

Sample ID 

PARAMETER STANDARD location, Depth(ft) 

mg/kg KW02149 KW02150 KW02151 
P2A 0-1" P2A 1-2 P2A 2-3 

ARSENIC 101 1.34 0.703 1.18 

LEAD 4002 249 149 31.1 

ANTIMONY 210 3 ND ND ND 

Table 3 
AOC A P"t 3 L b t A - I - a ora ory na1ys1s R It esu s m ppm 

PARAMETER STANDARD 

mg/kg KW02146 

P3A 0-1* 

ARSENIC 101 6.63 

LEAD 4002 83.3 

ANTIMONY 210 3 ND 

Table 4 
AOC-A Pit 4 - Laborato 

PARAMETER STANDARD 

mg/kg KW02139 

P4A 1-2 

:~~t~U~ ' J!\l*$t;N.i§JH> 101 8.73 

400 2 114 

ANTIMONY 210 3 ND 
1The 1 o ppm limit for arsenic was proposed by FDEP and Region IV EPA on May 2, 1995. 
2The 400 ppm limit for lead is based on the revised CERCLA Guidance Document dated July, 1994. 
2 FDEP Soil Cleanup goals for Military Bases, April 15, 1995 

ND - Not Detected 

Sample ID 

location, Depth(ft) 

KW02147 KW0214B 

P3A 1-2 P3A 2-3 

6.14 5.li2 

52 59.7 

ND ND 

sis Results in ppm 
Sample ID 

Location, Depth(ft) 

KW02140 KW02142 

P4B 0-1 P4B 1-2 

4.29 2.23 

171 ND 

ND ND 

J - A "J" indicates that the value is estimated, the detected concentration is above the detection limit, but below the reporting limit 

The Shaded boxes indicate detected concentrations above the standard. 

*TCLP analysis included. Results were below TCLP limits for all metals. 

ppm=parts per million 

KW02144 KW02145 

P4C 0-1 P4C 1-2 

7.37 1.68 

12.0J 

ND ND 
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3.4.2 Description of Soil 

Soil sampling along the center portion of the peninsula indicated soil there is relatively shallow, rocky and 
gravely, medium to course grain sand. Soil generally ranged in thickness from 4 to 12 in., overlaying caprock. 

Along the edge of disposal area, between the higher ground and the mangrove swamp, is a transitional area 
about 15 to 20 ft wide consisting of rusted and deteriorated metal, tires and car parts that is partially 
overgrown or encroached upon with mangroves. The rusted metal parts range in thickness from about 6 to 20 
in.. A shallow layer of soil, about 6 in. thick and intermingled \Vi.th the metal parts, was encountered 
overlaying the caprock. 

Soil in the surrounding mangrove swamp, at locations about 50 ft out from the edge of the disposal area, 
consists of a relatively shallow layer of peat and silt ranging in thickness from 10 to 24 in., overlaying 
caprock. No surface water was present at sample locations in the mangrove wetland during the study period. 

An area of rubble was also identified at the northeast corner of the area. This area contained boulder size 
pieces of rock and coral fill overgrown with brush. No metal or other refuse was observed in this area. 

3.4.3 Sample Analysis 

Sediment 

Twenty-three sediment samples were collected. Analytical results indicate that seven of these samples 
exceeded sediment quality standards for one or more metals. The laboratory results for the sediment samples 
are included in Table 5. 

• The arsenic sediment criteria of7.24 ppm was exceeded at location Dl4, 0-1 ft, Sample ID KW02005 
(8.1 ppm); El3, 0-1 ft, Sample ID KW02007 (10.2 ppm); Dl9, 0-1 ft, Sample ID KW02002 (7.68 ppm); 
and Gl6, 1-2 ft, Sample ID KW02020 (7.96 ppm). 

• The nickel sediment criteria of 15.9 ppm was exceeded at location Dl9, 0-1 ft, Sample ID KW02002 
(38.1 ppm). 

• The copper sediment criteria of 18.7 ppm was exceeded at location Dl9, 0-1 ft, Sample ID KW02002. 

• The lead sediment criteria of30.2 ppm was exceeded at location Dl9, 0-1 ft, Sample ID KW02002 
(44.7 ppm). 

• The zinc sediment criteria of 68 ppm was exceeded at locations D 19, 0-1 ft, Sample ID KW02002 
(450 ppm); Dl4, 0-1 ft, Sample ID KW02005 (480 ppm); and El3, 0-l ft, Sample ID KW02007 
(442 ppm). 

Soils 

Analytical results indicate that samples from three of the nine soil samples exceeded the cleanup goals for 
arsenic of 10 ppm with concentrations ranging from 10.3 ppm (Sample ID KW02027) to 17.4 ppm (Sample 
ID KW02034). 

The laboratory results for the soil samples are included in Table 6. 
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) , 

PARAMETER 1 STANDARD1 

mg/kg 

ALUMINUM NA 

KW02001 

D18, 0-1 

5470 

KW02002 

D19, 0-1 

4750 

\ 
l 

Table 5 
AOC-8 Sediment 

Laboratory Analysis Results in ppm 

KW02003 

E19, 0-1 

3250 

KW02004 

D16, 0-1 

3980 

KW02005 

D14, 0-1 

3220 

Sample ID 

Location, Depth(ft) 

KW02006 KW02007 

D14, 1-2 E13, 0-1 

2470 4830 

KW02008 

E13, 1-2 

2060 

KW02009 

F12, 0-1 

3760 

KW02010 

F12, 1-2 

3030 

KW02011 

H14, 0-1 

2840 

) 

KW02012 
H14, 1-2 

5000 
····.·.·.·.·.·.·.·.·.·.·.·.•.·.·.•.•.·.•.•.•.•.•.•. ~ ~ 

µi~L~J~~;~~l~J~N~1¢~2~041•~~1_.2_4~~1--~2._59~- +~1_.5_3_J---i~-5_.0_5~+~ 5.44 ~1---2_.3_4_J~1--~6-.3~-+~1_.9_5_J~+--1_.3_3_J~-+-~3-.1_1--i 
BARIUM NA 11.6 J 32.4 10.1 J 11.6 J 7.41 J 10.5 J 9.43 9.19 J 8.75 10.8 J 8.61 J 9.66 J 

~·ll~!-.i~p~·~~::r~M~:w~::=~~~:;~·:::::~:::~~0-.6-76~~1--~N-D~-+~-N-D~-+~-N-D~-+-~-N-D~~~ ND ~ ND ND ND ND ND 

CALCIUM NA 262000 295000 311000 244000 135000 318000 67900 284000 128000 324000 253000 250000 

CHROMIUM 52.3 9.57 J 35.4 4.69 J 9.33 J 9.7 ND 13 5.7 J 11.2 3.85 J 2.71 J 9.45 J 

COBALT NA 4.06 J 3.57 J 2.43 J 7.34 1.74 J ND 2.39 J 3.04 J 2.45 J 2.06 J 6.62 J 4.06 J 

18.7 3.21J - ND ND 11.4 ND 16.1 ND 2.08 J ND ND ND 

IRON NA 2420 12700 1620 1800 2730 2610 3350 1120 1540 1490 1200 2420 

30.2 ND ND ND ND ND ND ND ND ND 

MAGNESIUM NA 20000 16600 12700 19900 10200 14700 14700 13100 12000 17200 15300 20000 

MANGANESE NA 25.8 55.7 15.5 18.4 11.2 20.2 11.4 13.9 8.75 18.4 16.5 25.7 

;,.:'·.".'·iNiPIP:::::.:.: •• :.: 15.9 5.83 J ~- ND ND 5.87 J ND 13.1 ND 5.08 J ND ND 4.81 J 

POTASSIUM NA 1340 936 875 1690 1690 1310 J 3720 973 J 2940 1090 J 936 1160 

SODIUM NA 13800 10900 11400 21300 30000 31000 65700 20000 49300 18700 14200 16400 

VANADIUM NA ND ND ND ND 11.6 ND 40.5 ND 14.5 ND ND ND 

~:J...._~_1_24~~..J._~5_4_.1~-.-1'4?~1ili5•~::1~P~Z~G~t~_2_4_.1~-'----~4-1~_!;;·~:~:·;~1~'P~'.:~3~tL.___9_0_.1~_.:;;;;f~~~~·:AA~".~~!~t·~0~;~1-._21_J~...l.-~1-9_.8~-'-~2_.1_9_J~i..--6-.4-3_J~.l..--3-.0-4_J__, 
1 Sediment Criteria based on FDEP's "Approach to the Assessment of Sediment Quality in Florida Coastal Waters" November, 1994 

ND - Not Detected 

J - A "J" indicates that the value is estimated, the detected concentration is above the detection limit, but below the reporting limit 

The Shaded boxes indicate detected concentrations above the standard. 

ppm=parts per million 



Table 5 (con't) 
AOC-8 Sediment 

Laboratory Analysis Results in ppm 

Sample ID 

PARAMETER l STANDARD1 Location, Depths 

mg/kg KW02013 KW02015 KW02017 KW02018 KW02020 KW02021 KW02022 KW02023 KW02024 KW02025 

G13, 0-1 G13, 1·2 H16, 1-2 G14, 1-2 G16, 1-2 G17, 1-2 G18, 0·1 G18, 1-2 . H18, 0-1 H18, 1-2 

ALUMINUM NA 3990 4040 3670 3760 3590 6170 5320 1350 1300 3380 3500 

~!i,il,~'.:l~~l~\g:.;:~:.~, 7.24 4.8 2.48 J 2,96 2.31 J 1.36 J 2.0 J 0.85 J 0.86 J 1.43 1.32 

BARIUM NA 8.95 J 11.3 J 9.89 J 9.88 J 10.1 J 21.4 13.8 9.13 9.94 11.1 J 10.5 J 

'!',;:.i.i~i111mmM11::1:: 0.676 ND ND ND ND ND ND ND ND ND ND ND 

CALCIUM NA 208000 292000 241000 258000 230000 276000 310000 362000 346000 325000 322000 

52.3 8.95 J 6.25 J 4.84 J 6.81 J 8.34 J 12.5 J 11.7 J 3.25 J 3.76 J 9.79 J 8.94 J 

NA 5.19 J 2.95 J 2.74 J 2.02 J 3.5 J 3.25 J 3.17 J 4.54 J 1.9 J 3.26 J 2.93 J 

18.7 NO ND NO NO ND 9.44J ND ND 1.99 J 3.86 J 2.55 J 

NA 1840 2590 1710 1830 2070 9150 3230 1310 824 1810 1680 

30.2 ND ND ND ND ND ND ND ND ND ND ND 

NA 13800 20400 20400 20400 22700 18500 20400 6690 7740 20800 20300 

NA 14.8 24.1 19 21.2 22.5 68.3 28.4 11.4 16.9 22.3 22.3 

15.9 5.99 J 4.89 J ND 5.21 J ND 7.69 J 5.04 J ND 2.64J 5.45 J 6.9 J 

NA 1830 850 J 1540 1120 1030 1160 1340 317 J 401 J 1120 761 J 

NA 30800 16600 23100 17400 20500 16700 16200 2860 3880 12400 11800 

NA 2.01 J ND NO NO ND ND ND ND ND ND ND 

124 69.7 3.57 J 72.1 .03 J 29.8 31.7 5.63 J 4.08 J 26.1 22.5 

1Sediment Criteria based on FDEP's "Approach lo the Assessment of Sediment Quality In Florida Coastal Waters" November, 1994 

ND Not Detected 

J . A• J" indicates that the value is estimated, the detected concentration is above the detection limit, but below the reporting limit 

The Shaded boxes indicate detected concentrations above the standard. 

ppm=parts per million 



3.4.4 TCLP Results 

Two samples were shipped to an offsite laboratory for TCLP metals analysis (Sample IDs KW02027 and 
KW02035). Soil samples believed to represent relatively high concentrations of the contaminants present at 
the site were selected for this analysis. Both of the samples passed the TCLP test. 

3.4.5 Statistical Approach 

AOC-B was sampled within the area consisting of car/truck remains to determine the presence or absence of 
concentrations of metals indicating the presence of hazardous waste. A 50-ft grid pattern which includes 
previously collected sample data was used to determine sampling locations. This grid size provides an 
80 percent level of confidence for detection of isolated hotspots with a 25-ft radius, and a 100 percent level of 
confidence for detecting isolated hotspots ·with a 35-ft radius and greater. 

The perimeter of the area was sampled to determine the aerial extent of metals detected at levels that exceed 
sediment quality guidelines. This portion of the sampling effort is not based upon detection of isolated 
hotspots. However, since the perimeter samples were collected based on a 100-ft grid, this gives an 80 percent 
level of confidence for detection of isolated hotspots with a 50-ft radius, and a 100 percent level of confidence 
for detecting isolated hotspots with a 70-ft radius and greater. 

3.4.6 Conclusions 

Sediment 

The sediment testing was conducted in two phases. IT collected samples at the edge of the trash within the 
mangroves; the IT sampling data is included in Attachment B. The samples collected for this effort included 
sampling to supplement the sampling activities previously performed by IT. Additionally, samples were 
collected 50 ft from the edge of the trash into the mangrove wetland to determine if any contaminants had 
spread from the disposal area. 

At perimeter locations, 4of10 sediment sampling locations had detected concentrations exceeding one or more 
sediment quality criteria. Detected concentrations of arsenic and cadmium at locations D 14 and E 13, arsenic 
at locations D19 and G16, and nickel at location Dl9 only slightly exceeded sediment criteria. Zinc was most 
\\1.dely detected and most elevated compared to criteria. Lead was detected at one location exceeding sediment 
criteria. 

The IT data indicated that detected concentrations in the sediment samples exceeded the FDEP standards for 
antimony, arsenic, cadmium, chromium, copper, lead, mercury and zinc. The supplemental sampling 
performed by BEI had only one detection of zinc for the six samples collected at the edge of the trash. 
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Table 6 
AOC-B Soil 

Laboratory Analysis Results in ppm 

Sample ID 

PARAMETER STANDARD3 Location, Depth(ft) 

mg/kg KW02026 KW02027 KW02028 KW02029 KW02030 

I F19, 0-1 F14, 0-1• F14, 1-2 F14, 2-3 F15, 0-1 

ALUMINUM NA 677 1490 2100 3910 1310 
··.·.· ······.•.•.•.•.•.•.-.•.•.·.·.·.··· ::m:t:mwo;m :rt l\/?A4X\\ : :1JAR$W~@]:]: 101 0.73 J 3.04 4.07 

BARIUM 74000 16.8 214 108 19.3 118 

CADMIUM 600 ND 7.71 12.6 ND 1.45 J 

CALCIUM NA 388000 267000 216000 294000 319000 

CHROMIUM 220 4.12 J 111 53.5 13.6 J 20.8 

COBALT 110000 1.32 J 11.4 J 8.97 J 3.14 J 4.65 J 

COPPER 72000 11.9 146 191 18 132 

IRON NA 2000 144000 113000 13900 78000 

LEAD 400 2 ND 226 146 ND 78.7 

MAGNESIUM NA 2880 5970 8350 14300 5730 

MANGANESE 170000 11.7 1220 474 54.5 276 

NICKEL NA 2.18 J 116 107 19.0 J 33.5 

POTASSIUM NA 265 J ND 453 J 871 J 170 J 

SILVER 8000 ND ND ND ND ND 

SODIUM NA 4870 2540 7000 16800 2800 

ZINC 550000 61.8 2460 3240 674 1250 

1The 1 O ppm limit for arsenic proposed by FDEP and Region IV EPA on May 2, 1995. 
2The 400 ppm limit for lead is based on the revised CERCLA Guidance Document dated July, 1994. 
3FDEP Cleanup Goals for Mi!itary Sites in Florida, Apr!! 15, 1995. 

ND - Not Detected 

KW02031 

F16, 0-1· 

2310 

2.52 

63.3 

1.25 J 

332000 

15.9 

3.7 J 

54.6 J 

25800 

68.1 

6380 

121 

21 

229 J 

ND 

2120 

612 

J - A "J" indicates that the value is estimated, the detected concentration is above the detection limit, but below the reporting limit 

The Shaded boxes indicate detected concentrations above the standard. 

'TCLP analysis included. Results were below TCLP limits for all metals. 

ppm=parts per million 

KW02033 KW02034 KW02035 

F17, 0-1 F17, 1-2 F18, 0-1• 

1100 1770 232 

3.87 - 0.86 j 

81 155 17.1 

2.69 7.56 ND 

304000 180000 385000 

31.9 49.5 3.47 J 

6.12 J 16.5 J 1.33 J 

78.8 263 18.6 

84200 289000 4000 

70.7 97 ND 

3860 7430 1470 

410 653 18.9 

44 148 4.11 J 

138 J 142 J ND 

ND 11.9 ND 

1200 4950 2630 

833 2210 51.1 



The soil samples showed only slightly elevated levels of arsenic. The soils tested ·w:ill be removed as part of 
the remedial actions at this site since t.liey overlay the debris disposed at this site. The soil samples passed 
TCLP testing and any excavated soils may be disposed of in a municipal landfill. 

3.4. 7 Limits of Excavation 

This site will be excavated to remove rusted car parts, debris, and associated soil mixed with the debris. The 
approximate limits of excavation are shovvn in Figure 4. The excavation ·will extend to the edge of the mature 
mangroves, but not into them. Some of the rusted car parts and other debris that have been overgrown with 
mangroves will be left at the site. Depth of excavation is estimated to be 6-24 inches to caprock. Excavation 
will be in accordance with Section 4.7 of the Remediation Work Plan. 

3.4.8 Confirmation Sampling 

The removal of rusted car parts, debris, and associated soil will removed up to the edge of the mature 
mangroves be confirmed through visual inspection. Six confirmatory samples will be collected and analyzed 
for TAL metals. Samples will be collected at the approximate locations shown in Figure 4. 

3.5 IR-3: TRUMAN ANNEX DDT MIXING AREA 

3.5.1 Introduction 

The Truman Annex DDT Mixing Area is located at the former site ofNAS Key West Building 265. DDT 
(including its metabolites DDD & DDE) has been detected above regulatory limits in surface and subsurface 
soil at this site. The Residential Cleanup Goals for DDT is 3.1 ppm, for DDE is 2.9 ppm and for DDD is 4.4 
ppm. Lead and arsenic were also detected above regulatory limits (400 ppm for lead and 10 ppm for arsenic), 
but were not as wide spread as the DDT. The lower boundary of soil excavation has been determined to be no 
deeper than the •vater table or, if the water table is not encountered, soil will be removed to caprock. 

A 25-ft grid was established over the site and samples were collected to determine the e:i..1:ent of impacted soil. 
A total of 50 surface and subsurface samples were collected from 27 locations. Samples were analyzed in the 
field by IMU methodology for pesticides (DDT and its metabolites DDD & DDE) and sent offsite for analysis 
for lead and arsenic. Sample locations are sho:wn in Figure 5. The IMU sample results for IR-3 are included 
in Appendix 9 and the off site laboratory results are included in Appendix 5. 

3.5.2 Description of Soil 

Soil encountered was a relatively shallow layer of gravely, medium- to course-grain sand ranging iJn thickness 
from 5 to 32 in., overlaying caprock. The soil layer typically included 4 to 8 in. of weathered rock that could 
be broken, cut, and eventually augured and sampled with a 2-in. diameter hand auger. Caprock was indicated 
by a distinct layer of rock impenetrable by hand augers and portable power auger. The water table was not 
encountered during soil sampling activities, but was measured at monitoring well BMW-I to be 5 ft below 
grade. 
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3.5.3 Analytical Results 

Pesticides: 

Pesticides were detected above the cleanup criteria of 3.1 ppm for DDT in surface soil at 21 of 27 locations, 
and in subsurface soil at 10 of 27 locations. The pesticide concentrations ranged from not detected to >I 0 
ppm. The sample results are shown on Figure 5. 

Analysis by an offsite laboratory was conducted on two IMU split samples, one from location Fl2, 0-1 ft 
(Sample ID KW02089) and one from El3, 2-3 ft (Sample ID KW02121). The results of the first sample 
indicated a total detected concentration of pesticides (DDT, DDE and DDD) of 43.6 ppm whereas the field 
analysis indicated a concentration of pesticides of> 10 ppm. The results of the second sample indicated a total 
detected concentration of pesticides (DDT, DDE and DDD) of 3.2 ppm whereas the field analysis indicated a 
concentration of pesticides of 6.9 ppm. The split sampling analysis indicated that the field analysis was 
accurate, and could be used to delineate the required excavation. 

Lead: 

Lead soil concentrations ranged from 21.4 to 1,050 ppm. The lead soil criteria of 400 ppm was exceeded at 4 
of27 locations (El2, Ell, Gl3 & Cl3). Lead concentrations exceeding 400 ppm ranged in concentration 
from 401 ppm to 1050 ppm. The laboratory results are summarized in Table 7 and indicated on Figure 6. 

Arsenic: 

Arsenic concentrations ranged from 0.43 to 191 ppm .. The arsenic soil criteria of 10 ppm was exceeded at 
seven of the 27 sampling locations. Samples at two locations exceeded RCRA Corrective Action Level of 
80 ppm. The laboratory results are smnmarized in Table 7 and included on Figure 7. 

3.5.4 TCLP Results 

Two samples were shipped to an offsite laboratory for TCLP pesticides and TCLP metals analysis. One 
sample was sent for TCLP metals only (Sample ID KW021l0). Samples were selected from the area on the 
western side of the former DDT Mixing area {Bldg. 265) which appears, based on elevated levels of pesticides, 
to be the area of highest contamination. All three samples (locations E 12-Sample ID KW02073, EI I-Sample 
ID KW02105, and ElO-Sample ID KW02110) passed the TCLP test. 

3.5.5 Statistical Approach 

IR-3 consists of an area approximately 150-ft long and 100-ft wide. IR-3 was systematically sampled on a 
25-ft grid pattern. This grid size gives an 80 percent level of confidence for detecting isolated hotspots with a 
12.5 ft radius, and a l 00 percent level of confidence for detecting isolated hotspots with a 17 .5 ft radius and 
greater. 

3.5.6 Conclusions 

Surface soil sampling data established a boundary for the DDT impacted soil as shown in Figure 5. IMU data 
indicated highest concentrations of DDT was detected in samples from locations ElO, Ell, El2, and Gl2. 
DDT concentrations dropped below the cleanup criteria (3 .1 ppm) to the north, south, and southeast sides of 
the site {grid blocks C 13, 110, Jl 1, 112 and 112). The site is further bounded to the southwest and northwest 
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Table 7 
IR-3 Truman Annex DDT Mixing Site 
Laboratory Analysis Results in ppm 

PARAMETER STANDARD 
mg/kg 

101 

4002 52.8 51.7 

PARAMETER STANDARD 
mg/kg KW02081 KW02082 KW02083 KW02089 

G13, 0-1 G13, 1-2 G12, 0-1 F12, 0-1 

101 2.06 4.i8 8.42 7.94 

4002 189 163 

PARAMETER STANDARD 
mg/kg KW02096 KW02097 KW0209S KW02099 

112, 1-2 111,0-1 111, 1-2 H11,0-1 

101 0.49 2.2 0.8 2.2 

4002 22.8J 48.2 24.7J 73.3 

1The 10 ppm limit for arsenic in soil was proposed by FDEP and Region IV EPA on May 2, 1995 
2 The 400 ppm limit for lead is based on the revised CERCLA Guidance Document dated July, 1994 
The shaded boxes indicate detected concentrations above the standard. 

Sample ID 
Location, De th ft 

KW02075 KW02076 
E13 0-1 E13,1-2 

8.25 

263 271 

Sample ID 
Location, De th ft 

KW02090 KW02091 
F12, 1-2 H13, 0-1 

3.5 2.2 

92.1 132 

Sample ID 
Location, De th ft 

KW02100 KW02101 
H11,1-2 G11,0-1 

1.3 

21.4J 214 

J A "J" fndicates that the va!ue is estimated, the detected concentration is above the detection !imit, but be!ovJ the reporting Hmit. 
'TCLP analyisis included. Results were below TCLP limits for all metals and pesticides. 
ppm=parts per million 

KW02077 KW02078 KW02079 KW020SO 
013, 0.1 D13, 1-2 F13,0-1 F13, 1-2 

3.82 2.6 1.52 4.58 

102 106 296 307 

KW02092 KW02093 KW02094 KW02095 
H13, 1-2 113, 0-1 113, 1-2 112, 0-1 

1.1 1.9 1.6 1.7 

94.4 107 60.5 53.7 

83.8 46.7 



Table 7 (Con't) 

PARAMETER 

PARAMETER 

STANDARD 
mg/kg 

4002 116 

STANDARD 
mg/kg KW02118 

110,0-1 

101 3.5 

4002 54.9J 

KW02108 
H12, 0-1 

9.6 

378 

KW02119 
110,1-2 

1.3 

40.4 

KW02109 KW02110 
D10, 0-1 E10, 0-1* 

1.7 2.56 

83.5 58.6 

KW02121 KW02123 
E13, 2-3 E13,4-5 

7.18 2.5 

261 55.7 

1The 1 O ppm limit for arsenic was proposed by FDEP and Region IV EPA on May 2, 1995. 
2 The 400 ppm limit for lead is based on the revised CERCLA Guidance Document dated July, 1994 
The shaded boxes indicate detected concentratlons above the standard. 

Sample ID 
Location, De th ft 

KW02112 KW02113 
F10,0-1 F10,1-2 

0.75 0.43J 

26.2J 76.8 

Sample ID 
Location, De th ft 

KW02124 KW02126 
J13,0-1 J11,0-1 

2.1 0.97 

156 51.9 

J - A "J" indicates that the value is estimated, the detected concentration is above the detection limit, but below the reporting limit. 
·Tc LP analyisis included. Results were below TCLP limits for all metals. 
ppm=parts per million 

KW02114 KW02115 KW02116 KW02117 
G10,0-1 G10,1·2 H10,0-1 H10,1-2 

1.4 0.75 2.4 2.3 

46.6 27.5J 34 24.SJ 

KW02127 KW02128 KW02129 
C13,0-1 C13,1-2 G13,2-3 

1.3 2.4 0.99 

76.2 82 



) 

) 

....... ·.-.o·.·.-.-.·.·.-.-. ...... ·c·J·'· ........... .. «. « .'. « .cl.«« .. « . .'.«« . ·~- .. . B ...... •' I• • • • • • • • ... 0,1 .. 76. 2. . ... 
>: -t·: :n I · > : <-: < . . . 

x 

) _// 
SAMPLE GRID 
COORDINATES 
!63, l 13 

567 3 I FIG7.0GN 
1127195 

Dl3 ° E13 0 
lo-t' io"il _1_3MW- l 
11:2· 10.fil v• ~~: ~~ 

FORT STREET 

F13 O 

Li 
I' 29u -2' 307 

2-3' 2GI 
-s· 55. 1 

:·:: .. a·~-.:: ··n·: -: : <·: . « « ... 0.1 1_. _.s,~. 1 ... « « . 
..... H ... 868u· .. . 
·: : · N! : · : : 8?· · « « : -: · . '' ... ' .. ' .. ' .. 

Gl2 
0 

. .. . 

~-I' 18~] 

CHAIN LINK FENCE 

H!30 
IO-r 1321 
l1:2' 9Ul 

Hl2 
0 

[I' H]j 

I 130 
ro 1· 1on 
l!:2' 60.j] 

Il 2 
0 

lo-1· SJ.TI 
l!.:2' 22 . .fil 

J130 
[I' 15]] 

u 
z 
0 
u 

0 Jll 
l[-1' (0.@ 

I! . L,;N "l i~K F~N~E ~ x GI 0 x x HI 0 x JI 0 

l t5 CJ 0 0 0 -=o--..d.....~I MW-2 

BUILDING 

266 

LEGEND 
GRID 25' x 25' 

• PREVIOUS SAMPLE 
LOCATION (RFI/RIJ 

+ MONITORING WELL 

0 SOIL SAMPLE LOCATION 

J 11 SAMPLE IDENTIFICATION 

~1· (54.~ CONCENTRATION OF LEAD 
-2' ( 40. IN PPM AT INDICATED DEPTH 

010 FIO I0-1' ~6.£1 I0-1' J.j.O] I0-1' 54.91. y I I 
\ f0-1 • n 51 E l 0 io: 1 · 2s.ZI l1:2' 21.jj l!.:2' 24.j] 11:2· .io.JJ I 
'\, t: ·j t 1' sa.3 l!:2' 16•11 rr-CONcRETESioEWALK ____ -------- -· ..__s_·_c_o-Nc-l-WA_L_K __,I 
-'--- ----------L-------- -- __ JI 

APPROX. FORMER LOCATION OF 
DDT MIXING AREA BLDG 265 DEKALB AVENUE 

SAMPLE GRID 
COORDINATES 
163,263 

0 

AREAS ABOVE 400 PPM 
(CLEANUP LEVEL FOR LEAD) 

20 

SCALE IN FEET 

FIGURE 6 
SAMPLE GRID FOR 

40 

IR N0.3 - TRUMAN ANNEX {KEYWES"D 
DDT MIXING AREA - LEAD RESULTS 



) 

FORT STREET 

Fl3 O 
Rf-I' 1. 520 LL-2' 4. 5B 

CHAIN LINK FENCE 

H130 
f0-1' 2.fl 
l!:2' 1.@ 

I 130 
ro-1' 1.sn 
1!:2' 1.58_1 

Jl30 
fO-t' 2.ll] 
U-2' R 

f 11--~~~~-+f-._-.~_._-._.-_._~._~.-.--.~ .. -.*-~.-~-~:_~:_:~'_~::~_:~:_~:.:~.:~:.~~--~~-r~-~~--r-~~~~-i--~~~~--r-r-~--r-~---"1 I 

~// 
SAMPLE GRID 
COOROINA1ES 
163,113 

B J!I L DI NG 

................. ~ .......... ~ 

............. 
. 1·. 

H12 
0 

ro-1' 2.1 n 
l!.-2' fLJ 

HI l 
0 

f0-1' 2.181 
u-2° 1.2~ 

I 12 
0 

ro-1· 1.101 
LL-2' o.1J1J 

I I l 
0 

f0-1' 2.21 
1!:2' o. 7jj 

/1 • '·············· , GIO HIO !10 
I ~ CHAJN LINK F~NCE x x O x x O x x·---.+-i 

::.::: 
-1 

~ J 11 
u 0 
B Rf-I' 0,9Ril 
u LL-2' U 

2ss 

I uD!O CJEIO FIOO ,0 e+I MW-2 

\ fG~: 1 ·~ Ei· z.s~ E1· o.7~ ~J~~~----]±J:~--- --~~!i~ __ JI '~---..--____, 
~~--- ---------- -----· ____ JI ' CONCRETE SIDEWALK 5' CONC llALK j 

APPROX. FORMER LOCATION OF 
DDT MIXING AREA BLOG 265 ___i 

DEKALB AVENUE 

SAMPLE GRID 
COORO IN ATES 
!63,263 

GRID 

• 
+ 
0 

J 11 

LEGEND 
25' x 25' 

PREVIOUS SAMPLE 
LOCATION (RFI/Ril 

MON I TOR I NG WELL 

SOIL SAMPLE LOCATION 

SAMPLE IDENTIFICATION 

ftf-1' t>IOil CONCENTRATION OF ARSENIC 
l!:-2' <>lQlJ IN PPM AT INDICATED DEPTH 

AREAS ABOVE THE l 0 PPM 
CLEANUP GOAL FOR ARSENIC 

\ 0 20 

SCALE IN FEET r APPROXIMATE LIMITS OF EXCAVATION 
(BASED ON PESTICIDE RESULTS - SEE FIGURE 5) 

567 321 FIG8.0 N 
5/17195 

FIGURE 7 
IR N0.3 - TRUMAN ANNEX (KEYWEST) 

DDT MIXING AREA ~ ARSENIC RESULTS 



pv-~. by paved streets and parking lots, and to the northeast by a concrete sidewalk followed by a paved street 
(Fort Street). The proposed excavation limits are shown on Figure 5. 

The lead soil criteria of 400 ppm was exceeded at four of 27 locations. The arsenic soil criteria of 10 ppm 
was exceeded at seven of the 27 sampling locations. The removal of the DDT contaminated soils will remove 
all of the lead and arsenic contaminated soils with the exception of the lead detected at sample location C 13, 1-
2 ft (Sample ID KW02128). The proposed excavation limits has included this area. 

Of 21 locations where DDT was detected, the depth of impacted soil ex'tends to "clean" subsurfact:: soil at six 
locations, and to shallow caprock in 15 locations. Data indicate DDT concentrations drop with depth, and the 
layer of impacted soil ranges in thickness from 4 to 32 in., with an average thickness of 15 in. over a 
13,550 ft2 area. 

3.5. 7 Limits of Excavation 

Limits of excavation are shovvn in Figure 5. Depth of excavation is estimated to be 5-32 inches to caprock. 
Excavation will be in accordance with Section 4.11 of the Remediation Work Plan. 

3.5.8 Confirmation Sampling 

After excavation, samples will be collected from the excavated area to confirm removal of impacted soil. 
Confirmation sample numbers, analyses, and DQO levels are described in Section 5 .2 of the Remediation 
Work Plan. Eleven confirmation soil samples from the excavation side walls vvi.11 be collected and analyzed 
for pesticides and TAL metals. Samples will be collected at the approximate locations shown in Figure 5. 
Excavation is expected to extend to caprock and remove all overlying soil. Sample locations will be adjusted, 
if necessary, based on actual excavation limits and presence of sample matrix. No soil samples will be 
collected from the floor of the excavation. 

3.5.9 Characterization Sampling 

Characterization samples were collected adjacent to the site along all four sides and at two background 
locations at Trumbo Point. The pesticide, lead and arsenic results are recorded on Figure 8. Appendix 5 
contains the complete laboratory analysis results. 

Pesticides: All of the samples analyzed for pesticides had detections below the goals established in FDEP's 
"Soil Cleanup Goals for Military Sites" dated April 5, 1995 

Lead: Three of the sixteen samples analyzed for lead had detections above the 400 ppm limit established in 
the CERCLA Guidance Document dated July, 1994. Two of the samples were across Fort Street and one was 
one of the two background samples collected at the BOQ at Trumbo Point. 

Arsenic: All of the samples analyzed for arsenic had detections below the 10 ppm limit. This limit was agreed 
to by FDEP and Region IV EPA on May 2, 1995. 
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3.6 IR-1: TRUMAN ANNEX REFUSE DISPOSAL AREA 

3.6.1 Introduction 

IR-I covers an area of approximately seven acres including an antenna field. From 1952 to the mid 1960s this 
site was used for general refuse disposal. The main sewer outfall line for Key West runs through the property 
(along ·with other underground utilities associated "'1th the antenna field). Lead has been detected i:n surface 
soil above regulatory limits along the southern portion of the site. Planned remedial action includes excavation 
of the upper l ft soil in this area and covering the area with clean fill. 

A 25-ft grid was established over the site and samples collected to determine the extent of impacted soil 
surface. The majority of the samples were sent to an offsite laboratory for T AL metals analysis the remaining 
samples were analyzed for lead and arsenic only. Sample locations are shown on Figures 9 and 10. The 
offsite laboratory results for IR-1 are included in Appendix 6. 

3.6.2 Description of Soil 

Surface soil at sample locations was observed to be rocky, gravely, medium- to course-grain sand. 

3.6.3 AnaJytical Results 

The analytical data are included in Attachment l and summarized in Figures 9 and 10. Both lead <md arsenic 
were detected above the soil cleanup criteria of 400 ppm and 10 ppm, respectively. 

3.6.4 TCLP Results 

Seven soil samples which were high in lead were selected for TCLP analysis. Five samples passed the TCLP 
test, however two did not as sho"'n in Table 8. 

3.6.5 Statistical Approach 

A staggered 25 ft grid pattern was used during the first round or sampling. This grid size provides an 80% 
level of confidence for detecting isolated hotspots of 17 .5 ft radius, and a 100% level of confidence for 
detecting isolated hotspots of 25 ft radius and greater. Data from the first round of samples indicated the area 
of impacted soil is larger than initially anticipated. The grid was then expanded using a 50 ft grid pattern, to 
provide an 80% level of confidence for detecting isolated hotspots of 25 ft radius, and a I 00% level of 
confidence for detecting isolated hotspots of 35 ft radius and greater. 

3.6.6 Limits of Excavation 

Limits of excavation are shown in Figures 9 and I 0 . Depth of excavation has been determined to be I ft. 
Excavation will be in accordance with Section 4.10 of the Remediation Work Plan. 
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Anatyte . TCLP Limits KW02237 
ug/L u /L 

Arsenic 5000 ND 
Barium 100,000 1090 

Cadmium 1000 31.3 
Chromium 5000 25.9 

5000 2940 
Mercury 200 ND 
Selenium 1000 ND 

Silver 5000 ND 

Table 8 
IR-1 Refuse Disposal Area 

TCLP Results 

Sample ID 
KW02327 KW02553 KW02559 

u /L ug/L ug/L 
ND 5.7 7.2 
485 3430 3240 
12.9 68.4 119 
9.5 14.7 10.9 

3120 2680 3050 
ND ND ND 
ND 8.9 21.2 
ND ND ND 

K.W02614 
u /L 
14.3 
4370 
216 
12.4 
2730 
ND 
22.2 
ND 

Total Lead Concentrations 
Total Lead Cleanup 

mg/L3 Goal 400 
mg/L 

1 GEL 
2 1nchscape 
3 The 400 ppm limit for lead is based on the revised CERClA Guidance Document dated July, 1994 
The shad~d boxes Indicate detected concentrations above the standard. 

KW02669 KW02724 
ug/L u /L 
ND ND 

1790 1580 
93.4 143 
7.3 ND 

:IdQ'~nniimj:::;m: Htt:tiJn1,Qo:fi:MMt 
ND ND 
ND 124 
ND ND 
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3.6. 7 Confirmation Sampling 

After excavation, soil samples will be collected from the excavated area to confirm removal of impacted soil. 
Confirmation DQO levels are described in Section 5.2 of the Remediation Work Plan. Confirmation soil 
samples will be collected from the excavation side walls and analyzed for T AL metals. Samples '1rill be 
collected at the approximate locations shown on Figure 9. Sample locations will be adjusted, if necessary, 
based on actual excavation limits and availability of sample matrix. No soil samples will be collected from the 
floor of the excavation. 

3.6.8 Conclusions 

Analytical data from the first round of samples collected indicated that lead was the primary contaminant of 
concern at IR-1. After additional sampling, the extent oflead impacted surface soil and the limits of 
excavation were determined as shown in Figures 9 and 10. Five samples with high lead concentrations passed 
the TCLP test for metals, while two did not. The areas around the samples that did not pass the TCLP testing 
will be handling as a hazardous waste during the remediation of the site. 

3.7 SWMU-1: BOCA CHICA OPEN DISPOSAL AREA 

3.7.1 Introduction 

The site was used as an open disposal and burning area from 1942 to the mid- l 960s, with miscellaneous 
debris deposited into adjacent mangroves and brush. The site received general waste and refuse associated 
with the operation and maintenance of aircraft. The site is mostly bare ground or rock bounded to the north, 
west, and southwest by gravel roads and southeast by mangroves. Two shallow windrows of burned derbies 
extends across the open ground. The east side of the site contains overgrown piles of dirt, 4-7 feet high, 
between the open ground and the mangroves. Previous sampling detected lead above the sediment cleanup 
criteria of 30.2 ppm. 

A 5 0-ft grid was established over the site and samples collected to determine the extent of lead impacted soil. 
Samples were sent to an off-site laboratory for lead analysis. Sample locations are sho-wn in Figure 11. The 
sampling results are included in Appendix 7. 

Characterization sampling for the RFI/RI was also conducted for SWMU-1. These results are included in 
Appendix 7. 

3. 7.2 Description of Soil 

Samples collected at the open area of the site indicate this area contains a relatively thin layer of sil1y sediment, 
typically 0-6 inches thick, overlaying weathered caprock. 

Soil encountered at sample locations in the mangrove swamp consists of a relatively shallow layer of peat and 
silt ranging in thickness from 8 to 24 in., overlaying caprock. Surface water in the mangrove area typically 
ranges from 4-6 inch deep. 

Piles of dirt overgrown with brush were observed at the east side of the site. The dirt appeared to be gravely, 
medium to course grai!l sand and/or silt. An area of rubble was identified north of and adjacent to the gravel 
road at grid square Tl5 and Ul5 on Figure 11. This area contains boulder size pieces of rock overgrown with 
brush. 
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3. 7 .3 Analytical Results 

The analytical data are included in Attachment l and summarized in Figure 11. Lead was detected above the 
sediment quality cleanup criteria of 30.2 ppm at locations shown in Figure 11. 

3.7.4 TCLP Results 

Three soil samples with the highest lead concentrations were selected for TCLP analysis. All three samples 
tested passed the TCLP test. 

3. 7.5 Statistical Approach 

A staggered 50 ft grid pattern was used as a basis for sampling the north west portion oft.lie site which 
consists of bare ground/rock. This grid size provides an 80% level of confidence for detecting isolated 
hotspots of 3 5 ft radius, and a 100% level of confidence for detecting isolated hotspots of 5 0 ft radius and 
greater. The remainder of the site was sampled on a 50 ft grid pattern to an 80% level of confidence for 
detecting isolated hotspots of 25 ft radius, and a 100% level of confidence for detecting isolated hotspots of 35 
ft radius and greater. 

3.7.6 Limits of Excavation 

Limits of excavation are shown in Figure 11. Depth of excavation is estimated to vary from 3 to 18 inches. 
Excavation will be in accordance with Section 4.8 of the Remediation Work Plan. 

3.7.7 Confirmation Sampling 

After excavation, soil samples will be collected from the excavated area to confirm removal of impacted soil. 
Confirmation sample numbers, analyses, and DQO levels are described in Section 5.2 of the Remediation 
Work Plan. Samples will be collected at the approximate location shown in Figure 11 and analyzed for total 
lead. Sample locations will be adjusted, if necessary, based on actual excavation limits and availability of 
sample matrix. No soil samples will be collected from the floor of the excavation. 

3. 7.8 Conclusions 

Analytical data was used to determine the extent of lead impacted soil /sediment and to delineate the limits of 
excavation for SWMU-1, as shown in Figure 11. Three samples with the highest concentrations oflead 
passed the TCLP test for metals. 
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3.8 SWMU-2: BOCA CHICA DDT MIXING AREA 

3.8.1 Introduction 

SWMU-2 is located along the southeast side of a taxiway at Boca Chica Island. DDT operations were 
conducted from the 1940s to early 1970s in a former building (demolished in 1982) located approximately 30 
ft from an adjacent mamnade ditch. The adjacent ditch is connected to a large barrow pit approximately 400 
feet east of the site. The ditch also forks to the southeast and connects to a second, smaller borrmv pit south of 
the site. Previous investigations detected DDT in surface and subsurface soil above cleanup goals. DDT and 
lead were also detected in sediment in the adjacent ditch above sediment quality criteria. 

A 25 by 25 ft grid was established over the site and soil samples were collected to determine extent of 
impacted soil. Soil samples were analyzed in the field by IMU methodology for DDT. The adjacent ditch and 
banks of the ditch were sampled for DDT and lead at I 00 ft intervals. Sample locations and analytical data 
are shovm in Figures 12 and 13. The IMU sample results for SWMU-2 are inoluded in Appendix 9 and the 
off site laboratory results are included in Appendix 8. 

3.8.2 Description of Soil 

Soil encountered at sampling locations north of the ditch indicated soil generally consists of a relatively thin 
layer of gravely, medium to course grain sand ranging in thickness from 1 to 12 inches, overlaying weathered 
caprock. Portions of the site consist of exposed weathered caprock. At exposed rock locations, samples were 
obtained by breaking the weathered rock with a pick and cutting into the rock with a hand auger to refusal ( 4 -

, -·- 5 inch) and obtaining the sample from the cuttings. 

Soil south of the ditch consists primarily of a relatively thin layer of gravely, medium to course grain sand 
and/or silt ranging in thickness from 8 to 24 inches, overlaying weathered caprock. The water table was not 
encountered. 

Sediment samples from the ditch indicated a layer of loose silty sediment 1-2 ft thick overlaying apparent solid 
bottom. 

3.8.3 Analytical Results 

The analytical data are included in Attachment l and summarized in Figures 12 and 13. Pesticides were 
detected above the soil criteria at locations around the former DDT mixing building and at several locations 
south of the ditch. Lead was analyzed for but not detected above criteria in samples collected along the banks 
of the ditch. 

Samples collected from the adjacent ditch exceeded the sediment quality criteria for pesticides in sediments. 
Results from lead analysis did not exceed the sediment quality criteria of 3 0 .1 ppm lead. 

3.8.4 TCLP Results 

TCLP analysis was not done on any samples from SWMU-2 since the entire area is being treated as hazardous 
waste. 
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~-·. 3.8.5 Statistical Approach 

A 25 ft grid pattern was used as a basis for sampling the site. This grid size provides an 80% levd of 
confidence for detecting isolated hotspots of 12 ft radius, and a 100% level of confidence for detecting isolated 
hotspots of 17.5 ft radius and greater. 

3.8.6 Limits of Excavation 

Limits of excavation are shown in Figures 12 and 13. Depth of excavation is estimated to vary from l to 2.5 
feet. Excavation will be in accordance with Section 4.9 of the Remediation Work Plan. 

3.8. 7 Confirmation Sampling 

After excavation, samples will be collected from the excavated area to confirm removal of impacted soil. 
Confirmation sample numbers, analyses, and DQO levels are described in Section 5.2 of the Remediation 
Work Plan. Four confirmation soil samples from the excavation side walls will be collected. Samples will be 
collected at the approximate locations shovvn in Figures 12 and 13. Excavation is expected to extend to 
ccaprock and remove all overlying soil. Sample locations will be adjusted, if necessary, based on actual 
excavation limits and presence of sample matrix. No soil samples will be collected from the floor of the 
excavation. 

3.8.8 Conclusions 

Analytical data was used to determine the e>..1:ent of pesticide impacted soil and sediment and to delineate the 
limits of excavation for SWMU-2, as shov.'11 in Figures 12 and 13. All material excavated from the site will be 
treated and disposed of as hazardous waste. 

4.0 FIELD SAMPLING PROCEDURES AND DOCUMENTATION 

Field sampling activities, including equipment decontamination and documentation, were conducted in 
accordance with State of Florida Department of Environmental Regulation Standard Operating Procedures 
for Laboratory Operations and Sample Collection Activities, DER-QA-001192 (FDER SOPs). 
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ATTACHMENT A 

TABLEA-1 

Field Analytical Method, Detection Limits, and Manufacturer 

Analytical 
Area 

SWMU-3 

SWMU-7 

IR-3 

Analyte 

BTEX 
PAH 

PCB 

Pesticides 

Quantitation 
Method Limit 

Immunoassay 2.5 ppm 
Immunoassay 0.6 ppm 

Immunoassay 0.5 ppm 

Immunoassay 0.2 ppm 

1 D-Tech test kits manufactured by EM Science, Gibbstown, NJ. 

2 EnviroGuard test kits manufactured by Millipore Corporation, Bedford, MA. 

RPTOO! A-2 

IMU kit 
Brand Name 

D-Tech BTEX Test Kit1 

D-Tech PAH Test Kit1 

D-Tech PCB Test .Kit1 

EnviroGuard Pesticides 
in soil Test .Kit' 
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G~ner::il Engineering L.:ibor::itories, Inc. 

Qu::ilifiers 

Results Qualifiers of the Cerrifica.re of Analysis follow the spec..fic:irion.s from the technical 
spec.ficarion of the comract and are as follows: 

Seetion Explanation Location 

Inorganics 

• Throlic:are analysis is not within control limit C of A. Form 1. and EDD 

+ Cor.rela.rion Coefficient for the N1SA is < 0.995 C of A. Farm ~EDD 

B Reponed value is >DL and< RL C of A. Form 1. and EDD 

lV! .Throlican: Iniecrion precision not met C of A. Form l, EDD 

s Reoorred Method was determined. by 1V1SA C of A. Form 1. EDD 

u Parameter analyzed but < DL C of A. Form 1 and EDD 

w Post-Dig spike for GF AA out of control limit C of A, EDD, Form 5 part 2 

(85% -115%) and sample absorb is <50% 

soike absb 

x Other P.a!';' C of A. Form l~ and EDD 

** Com:rol Sample oms:idc of acceutance limit QC S1Trnni.ary Report 

0000J5 



Gener::il Engineering L1bor:itorii;s~ Inc. 

Qualifiers 
Page 2 

Section Explanation Location 

Or~anics 

A 

c 
D 

E 

J 

N 

NJ 

p 

u 
x 
B 

** 

TIC is susnecred Aldo! Condensarion Prcd.uct C of A. Form 1. and EDD 

PEST/PCB ID bas been confirmed by GC/rvLS C of A. Form I. and EDD 

Value derived by dilution C of A. Form 1. and EDD 

Our of CahOrarion Range C of A. Form 1. and EDD 

Value is non-zc::ro detect and<...~ C of A. Fenn 1. and EDD 

fusmnprive evidence to mak.e a o:ntari.ve C of A, Form 1, and EDD 

identi.f:icarion of the analyre 

Ana.lyre has been o:nr.aiively identified and the C of A, Fann 1, and EDD 

associated nmnerical value is estiman:d 

PEST/PCB target analyce wi!b. > 25% C of A, EDD, Form I. Form 10 

difference between the two GC columns 

Comoound analyzed but not detected C of A. Form 1. and EDD 

Other flag C of A, Form 1. and EDD 

Compound was also detcen:d in the method C of A, Form l, and EDD 

blank 

Control Samole outside of accepnmce limit QC Summary R~on 

All surrogate recoveries and acceptance ranges are reported at the bom::rrit of the co:tific::.u:e. 
Any recoveries falling ours:ide the acceptance range will be flagged wirh a*'*. 

Note: TCLP extraets are rourincly diluted 1:10 for the inirial analysis as specified :in GEL 
Standard Operating .Procedmes. These dilutions leave the reporting levels well below the 
regularory Maximm Conrnminarion L..""Vels for TCLP. 

00001~ 



Inchcape Testing Services 
Aquatcc Laboratories 

QUALIFIERS FOR METALS ANALYSIS 

E (Fur) - Analytical cup spike recovery is less than 40%. An explanatory note is 
included on the specific form to which this applies. 

' E (ICP) - The reported value is estimated because of the presence of interference. 

H - Duplicate injection precision not met. 

N - Matrix spiked sample recovery not within control limits. 

s - The reported value was determined by the Method of Standard Additions. 

+ - Correlation coefficient for the MSA is less than 0.995. 

W - Post digestion spike for Furnace AA analysis is out of control limits 
(85-115%), while sample concentration is less than 50% of spike 
concentration. 

* - Duplicate analysis not within control limits. 

Concentration Qualifiers 

B - Entered if the reported value is less than the Contract Required Detection 
Limit (CRDL) but greater than the Instrument Detection Limit (IDL). 

U - Entered if the analyte was analyzed for but not detected, less than IDL. 

p -

F -
CV -
AS -
NR -

Method Qualifiers 

for ICP 
for Furnace AA 
for Manual Cold Vapor AA 
for Semi-automated Spectrophotometric 
if the analyte is not required to be analyzed 

Sample Calculations 

waters digestate 
concentration 

final 
digestate 

(1l.9.) x volume {L) 
( L) amount of 

dilution 
x density* {1 q) x factor 

(1 mL) 
sample 
digested (9) 

final 
digestate dilution 

x 1000 ml 
1 L 

= ug/L 

soils digestate (.!:!SI) x volume (L) x 100 x factor = mg/Kg dry weight 
concentration t L) amount of % solids 

sample 
digested (g) 

* For the purposes of calculation, water samples are assumed to have a density of 1 
g/mL ._ 
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GENERAL ENGINEERING LABORATORIES 
/I.leering today's needs ;vith a ~·isionfor tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECHOO 195 

Parameter 

Volatile Organics 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Qualifier Result 

"CLP Volatile Compowuis -11 items 
· -Dichloroethy lene u 0.0700 

.. ,2-Dichloroethane u 0.0500 
1,4-Dichlorobenzene u 0.750 
2-Butanone u 20.0 
Benzene u 0.0500 
Carbon Tetrachloride u 0.0500 
Chlorobenzene u 10.0 
Chloroform u 0.600 
Tetrachloroethylene u 0.0700 
Trichloroerhylene u 0.0500 
Vinyl chloride u 0.0500 

Metals Analysis 
Silver u 0.500 
Arsenic u 0.500 
Barium J 0.0669 
Cadmium J 0.00264 
Chromium J 0.0109 
Lead u 0.500 
Selenium 0.116 
Mercury u 0.0200 

The following prep procedures were performed: 
ICP 

r-1vtercury 
·":LP Extraction - Volatiles 

• -:=LP Prep for Metals 

Report Date: March 30, 1995 

: KW0204 l SBS 

: 9502484-02 

:TCLP 
: 02122195 
: 02127/95 
: Routine 
: Client 

DL 

0.0250 

0.0250 

0.0250 

0.125 
0.0250 
0.0250 
0.0250 
0.0250 

0.0250 
0.0250 

0.0250 

0.00483 
0.0129 

0.00448 
0.00231 

0.00556 
0.0373 
0.0299 

0.00200 

RL Units 

0.0700 mgfl 
0.0500 mgfl 

0.750 mg/1 

20.0 mg/1 
0.0500 mgfl 

0.0500 mgfl 
10.0 mg/I 

0.600 mg/I 
0.0700 mg/I 
0.0500 mg/l 

0.0500 mg/l 

0.500 mgfl 
0.500 mgfl 

w.o mg/l 
0.100 mgfl 

0.500 mg/I 

0.500 mg/l 

0.100 mg/I 

0.0200 mgfl 

Labonuory C<11ific.alions 

STATE GEL E.PI 
FL E87!.S6187294 ES74T2/874.S8 
NC 233 
SC 10120 10582 
TN 02934 
VA 001.51 
WI 99988779 

Page l of3 

DF Analyst Date Time Batch M C 

25. JRU 03/06195 2022 62826 1 l 
25. 
25. 

25. 
25. 
25. 
25. 
25. 
25. 
25. 
25. 

1.0 JSS 03/08/95 1001 62621 2 

LO 
1.0 
1.0 

LO 
1.0 
1.0 
LO ADF 03/04/95 1520 62735 3 N 

DVW 03103195 1900 62621 4 

TA W 03/04/95 1000 62735 5 
JL 02128/95 1640 62465 6 
JL 02128195 L.525 62464 6 

002C 
I llllll lllll ll~l lllll lllll lllll Ill~ llll llllll lllll Im !Ill 

PO Box 30712 •Charleston. SC 29417 • (803) 556-817! • Fa.x (803) 766-l 17~9502484-02* 
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GENERAL ENGIL'l'EERING LABORATORIES 
Laboratory Certlllcatlon.s 

1'v!ee1ing today's needs wirh a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Becht.el 
POBox350 

Contact: 
. Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W est./ICW 

cc: BECH00195 Report Date: March 17, 1995 

Sample ID : ICW02042 SBS 
LabID : 9502484-01 
Matrix : Soil 
Date Collected : 02/Zl/95 
Date Received : 02JZ7/95 
Priority : Routine 
Collector : Client 

Parameter Quallfler Result DL 

Volatile Organics 

BTEX - 4 items 
Benzene u 23800 17900 
Ethylbeazene u 23800 17900 
Toluene u 23800 17900 
Xylenes (TOTAL) u 47600 17900 

Organic Prep 
Evaporative Loss@ 105 C 16.0 1.00 

Extractable Organics 
Polynuclear Aromatic Hydrocarbons -18 items 

1-Methylnapb.thalene J 31300 5170 

2-Methylna phthalene u 157000 48500 
Acenaphthene u 157000 48900 

Acenaphthylene u 157000 55400 

Anthracene u 157000 53200 

Benzo( a)anthracene u 157000 82400 

Benzo(a)pyrene u 157000 78300 
B. enzo(b )fluoranthene u 157000 92900 
Benzo(ghi)perylene u 157000 131000 
B enzo(k)fluoranthene u 157000 67300 
Cbrysene u 157000 65600 

Dibenzo( a,h )anthracene u 157000 105000 

Fluoranthene u 157000 71200 

Fluorene u 157000 61700 

Indeno(l ,2,3-c,d)pyrene u 157000 87100 

Naphthalene u 157000 57600 

Phenanthrene u 157000 53400 

Pyrene u 157000 78000 

RL Units 

23800 ug/kg 
23800 ug/kg 
23800 ug/kg 
47600 ug/kg 

LOO wt% 

157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ug/kg 
157000 ugfkg 
157000 ug/kg 

157000 ug/kg 

157000 ugfkg 

STATE GEL EPI 
FL ES7156i87294 Ell7472137458 
NC 233 
SC lOl'.!O lOSS2 
rn 02934 
VA 00151 
WI 9998S779 

Page l of3 

DF Analyst Date Time Batch M C 

10000 RDD 03/03195 0931 62672 l . 
10000 
10000 
10000 

1.0 MBB 03/06195 2300 62795 2 N 

400 HNM 03/09195 1607 62966 3 2 

400 
400 
400 
400 

400 
400 
400 
400 
400 
400 
400 

400 
400 
400 
400 
400 
400 

0017 
111111111111 ~1111111111111111111111111111111111111111111rn 

P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • Fax (803) 766- l l 78*9502484-01 * 



RPTOOl 

APPENDIX2 

OFFSITE LABORATORY RESULTS 

FORSWMU-7 



22567 /141-SCOO l-0051 

002-1 

GENERAL ENGINEERL'lG LABORATORIES 
Laborn.tlllj Cu~UJcattons 

Meeting today's needs with a vision for tomorrow. STATE GEL EPI 
FL E87156187294 E.37472187458 
NC 233 
SC !0120 10582 
TN 02!>34 
VA 00151 

CERTIFICATE OF ANALYSIS wr. 99988779 

Clieot: 

Contact: 

Project Descriptioo: 

Becht.el 
P0Box350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Key West/KW 

cc: BECH00195 . Report Date: March 17, 1995 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
taporati.ve Loss @ 105 C 14.0 
.ractable Organics 

PCB analysis - 7 items 
PCB-1016 u 192 
PCB-1221 u 192 
PCB-1232 u 192 
PCB-1242 u 192 
PCB-1248 u 192 
PCB-1254 u 192 
PCB-1260 505 

The following prep procedures were performed: 
PCB's 

Surrogate Recovery 

4CMX 

M=Method 

Ml 
M2 
M3 

Test 

PCB 

: KW02057 SFS 
: 9502481-01 

: Soil 
: fJZl23f}5 
: fJZl21f}5 

: Routine 
: Client 

DL 

1.00 

3.46 
4.62 
4.46 
S.77 

3.60 

12.2 
2.59 

Percent% 

80.0 

Method-Description 

EPA3550 
EPA8080 
EPA 3500/3520 

RL Units 

LOO wt% 

192 ugt'.kg 
192 ug/kg 
192 ug/kg 
192 ugt'.kg 
192 uglkg 
192 ugt'.kg 
192 ug/kg 

Acceptable Limits 

(50.0 - 150.) 

Page 1 of2 

DF Analyst Date Time Batch M 

LO MBB 03/06/95 2300 62795 l 

40. JLS 03/l5f}5 1024 63030 2 
40. 
40. 

40. 

40. 
40. 

40. 

MBB 03/09fl5 2100 63030 3 

c 

N 

N 

000009 

lllllll lllll ll~ l~ll lllll ll11l 11111 llll llll~ 1111111111111. 
P 0 Bo:( 3071'.:: ·Charleston. SC 29417 • (803) 556-3171 • fa>; (303) 766- l 173*9502481-01 * 



Client: 

Contact: 

LL -.I'.,,) i ' j,. I 

002-1 

GENERAL ENGINEERING LABORATORIES 
Laboratory Cert!Dc:atlon.s 

iv/eeting roday's needs with a vision for romorrow. 

Bechtel 

POBox350 

CERTIFICATE OF ANALYSIS 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

STATE 
FL 
NC 
SC 
TN 
VA 
WI 

GEL EPI 
ES7!56187294 ES7472/87 458 
233 
10120 10582 
02934 
00151 
999ssn9 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Metals Analysis 
Silver 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Mercury 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

u 0.500 
u 0.500 
J 0.515 
J 0.0193 
J 0.0118 

' 
J 0.0454 
1 0.0624 
u 0.0200 

Report Date: March 17, 1995 

: KW02063 SFS 
: 9502481-02 
:TCLP 

: 02/23/95 
: 02/Tl/95 
: Routine 
: Client 

DL 

0.00483 
0.0129 

0.0044S 
0.00231 
0.00556 

Q0373 

0.0299 
0.00200 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

0.500 mg/I LO JSS 03/08195 0954 62621 1 l 
0.500 mg/I 1.0 

I 

10.0 mg/I. 1.0 
0.100 mg/I 1.0 
0.500 mg/l 1.0 
0.500 mg/I 1.0 
0.100 mg/l 1.0 

0.0200 mg/I 1.0 ADF 03/04/95 1517 62735 2 N 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 
MS 

C = Container 

Cl 

Lab. Container ID 

9502481-02.01 

Method-Description 

EPA6010 
EPA 7471 
EPA3005 
EPA 7470 
EPA 1311 

Reference ID 

KW0206301 

DVW 03/03/95 1900 62621 3 
TAW 03104195 1000 62735 4 
JL 02/28195 1525 62464 5 

000001 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 3071'.2 • Charleston. SC 29417 • (803) 556-8171 • Fax (803) 766-1178 *9502481-02* -• "t P-:nrc-d 1•n rt"C"'':c 1,·:1 n·1r.r~ 



RPTOOI 

APPENDIX3 

OFFSITE LABORATORY RESULTS 

FOR AOC-A 



Sample ID Station ID 
2138 P4A 
2139 P4A 
2140 P4B 
2141 P4B 
2142 P4B 
2144 P4C 
2145 P4C 
2146 P3A 
2I47 P3A 
2148 P3A 
2149 P2A 
2150 P2A 
215I P2A 
2I52 PID 
2153 PlD 
2154 PlE 
2155 PIE 
2I56 PIE 
2157 PIG 
2I58 PIG 
2I59 PIF 
2160 PlF 
2161 PlC 
2I62 PIC 
2163 PlB 
2I64 PlB 
2I65 PIA 
2I66 PIA 

APPENDIX3 
AOC-A 

Sample ID I Location 
Cross Reference Index 

Depth Parameter 
0 to 12" As, Pb, Sb 
12 to 24" As, Pb, Sb 
Oto 12" As, Pb, Sb 
0 to 12" As, Pb, Sb 
12 to 24" As, Pb, Sb 
0 to 12" As, Pb, Sb 
12 to 24" As, Pb, Sb 
0 to 12" As, Pb, Sb 
I2 to 24" As, Pb, Sb 
24 to 36" As, Pb, Sb 
0 to 12" As, Pb, Sb 
12 to 24" As, Pb, Sb 
24 to 36" As, Pb, Sb 
0 to I2" As, Pb, Sb 
12 to 24" As, Pb, Sb 
0 to I2" As, Pb, Sb 
12 to 24" As, Pb, Sb 
12 to 24" As, Pb, Sb 
Oto I2" As, Pb, Sb 
I2 to 24" As, Pb, Sb 
0 to 12" As, Pb, Sb 
12 to 24" As, Pb, Sb 
0 to 12" As, Pb, Sb 
12 to 24" As, Pb, Sb 
0 to 12" As, Pb, Sb 
I2 to 24" As, Pb, Sb 
0 to I2" As, Pb, Sb 
I2 to 24" As, Pb, Sb 

Comments 
TCLP 

Duplicate for 2140 

TCLP 

TCLP 

TCLP 

Duplicate for 2 I 55 



GENERAL ENGINEERING LABORATORIES 
/vleering today's needs with a vision for tomorrO\,., 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

POBox350 

Coru:.act: 
Oak Ridge, Tennessee 37831-0350 

M.s. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 

Mattix 

Date Collected 

Date Received 

Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 

lie ta.ls Analysis 
18.0 

Arsenic 

Lead 
Anrimony u 

13.0 
371 

6.14 

The following prep procedures were performed: 
Graphite Fumace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-01.01 

Report Dare: May 11, 1995 

: KW02138 SFS 

: 9503191-01 

: Soil 

: 03/07/95 
: 03/ff}/95 
: Routine 

: Client 

DL 

1.00 

0.663 
938 
6.14 

Method-Description 

EPA.3550 
EPA 7060 
EPA 6010 

EPA3050 

Reference ID 

KW0213801 

RL Units 

LOO wt% 

3.31 mg/kg 

25.1 mg/kg 

25.1 mg/kg 

DF 

LO 

10. 
4.0 

4.0 

Ldx1ra.to..-y Ccrti!laJ.Jo 1:1.S 

STATE GEL EP! 
FL ES7156/!i7294 El7472/87453 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
wr 299sm<> 

Page 1 of2 

.A.nalyst Date Time Batch M 

GWL 03{13{)5 0200 63619 1 

RM1 03/21/)5 1410 63115 2 
JSS 03/14/)5 ll.11 63116 3 

DVW 03/11{)5 1700 63115 4 

DVW 03/11/95 1700 63116 4 

!".(I(\'. 0 v v \,./ _. 

c 

1 

1 

l 

I lll!ll !1111111111111111!11!ml111111111~II~1111111111111 
P 0 Box 307 l2 • Charleston. SC 29.:l l 7 • (803) 556-S 17 ! • fa--:. (803) 766-l 178 "9503191-01" 



GENER<\.L ENGINEERING LABORATORIES 
1Heeting roday 's needs with a vision for tomorro1,·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOO 195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Prioriry 

Collector 

Parameter · Qualifier Result 

Metals Analysis 
Silver u 0.00483 

A.rsenic u 0.0129 

Barium B 0.362 

Cadmium B 0.0514 

Chromium B 0.0144 

Lead B 0.0676 

Selenium u 0.0299 

Mercury u 0.00200 

The following prep procedures were performed: 
ICP 

Mercury 

TCLP Prep for Metals 

M=Method 

Ml 
M2 

M3 

M4 

M5 

C = Container 

CI 

. Lab. Container ID 

9503191-02.01 

Report Date: May 10, 1995 

: K:W02138 SFS 

: 9503191-02 

:TCLP 

: 03107195 
: 03109195 
: Routine 

: Client 

DL 

0.00483 

0.0129 

0.00448 

0.00231 

0.00556 

0.0373 

0.0299 

0.00200 

Method-Description 

EPA 6010 

EPA 7471 

EPA3005 

EPA 7470 

EPA 1311 

Reference ID 

KW0213802 

RL Units 

0.500 mgfl 
0.500 mgfl 

10.0 mg/l 
0.100 mgfl 
0.500 mgfl 
0.500 mg/l 
0.100 mg/l 

0.0200 mg/l 

Laboratory Certlticallora 

STATE GEL E?l 
FL ES7l5611!7294 ES7-l72'87-l53 
NC 2JJ 
SC 10120 10532 
TN 02934 
VA 00151 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 JSS 03121195 1246 63247 I 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 ADF 03/23/95 1336 63394 2 l 

FGD 03117/95 i400 63247 3 

ADF 03/22'95 1500 63394 4 

JL 03/16/95 1630 63065 5 

I IJJlll IJlll lllll lllll l~ll lllll !Jiil llll llllll lllll llll llll 
P 0 Bo' 307 ! ~ • Charl<::sto::. SC ~9-i ! 7 • (803) 556-S ! 7 I • Fa., (803) 766- ! !'q.<9503191-02'" 



GENERAL ENGINEERING LABORATORIES 
1'vfee1ing wday's Heeds wi1h a vision for 1omorrmv. 

CERTIFICATE OF ANALYSIS 

Client: Bech rel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West!KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Qualifier Result 

." """· aporative Loss @ 105 C 17.0 
:tals Analysis 

Arsenic 
Lead 

Antimony u 

8.73 
114 

6.46 

The following prep proce&ures were performed: 

Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 

M4 

C = Container 

cl 

Lab. Container ID 

9503191-03.01 

Report Date: May 10, 1995 

: KW02139 SBS 

: 9 503191-03 

: Soil 
: 03/07/95 
: 03/09/95 

: Routine 
: Client 

DL 

1.00 

0.128 
9.88 

6.46 

Method-Description 

EPA3550 

EPA 7060 
EPA 6010 

EPA 3050 

Reference ID 

KW0213901 

RL Units 

1.00 wt% 

0.641 mg/kg 
26.5 mg/kg 
26.5 mg/kg 

DF 

1.0 

2.0 
4.0 
4.0 

Laboratory Certific::itio<l!! 

STATE GEL EP! 
FL E37!56/87294 ES?-172'87-158 
NC 233 
SC 10120 10532 
1i'I 0293-1 
VA 00151 
WI 99988779 

Page l of2 

Analyst Date Time Batch M 

GWL 03/23/95 0200 63619 

RMJ 03121/95 1425 63115 2 

JSS 03/14/95 1130 63116 3 

DVW 03/11/95 17CO 63115 4 

DVW 03/11/95 1700 63116 4 

c 

,... r ·"' -4 ' Lr ·..) ;_: J. 4 

1111111 tl!ll lll!l lllll ll!ll lllll !1111 ltlt lllllt 1111111111111 

P 0 Bo'( 30712 • Charksron. SC 29.i 17 • (803) 556-S 171 • F~.'( (803) 766-! ! 78*9503191-03 * 



GENERAL ENGINEERING LABORATORIES 
1Hee1ing today's needs 1dth a vision for tomorro11'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesr!K.W 

cc: BECH00!95 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss@ 105 C 23.0 
Metals Analysis 
Arsenic 
Lead 

Antimony u 

4.29 

171 

6.89 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

. 9503191-04.01 

Report Date: May 10, 1995 

: KW02l40 SFS 
: 9503191-04 

: Soil 

: 03/07/95 

: 03/09/95 

: Routine 

: Client 

DL 

l.00 

0.141 

10.5 

6.89 

Method-Description 

EPA 3,550 

EPA 7060 

EPA 6010 

EPA 3050 

Reference ID 

KW0214001 

RL Units 

1.00 wt% 

0.706 mg/kg 
28.2 mg/kg 
28.2 mg/kg 

DF 

1.0 

2.0 

4.0 

4.0 

L:iooratory Certifications 

STA TE GEL EPI 
FL ES7!561ll7294 E87472/87458 
NC 233 
SC !0120 !0582 
TN 02934 
VA 00151 
W1 99988779 

Page l of2 

Analyst Date Time Batch M 

KJB 03/21/95 1500 63562 

&v!J 03/21/95 1430 63115 2 

JSS 03114/95 1134 63116 3 

DVW 03/11/95 1700 63115 4 

DVW 03/11/95 1700 63116 4 

c 

r· r .- .., i 

\.; \..! \._i ..L ("; 

I llllll lllll lllll ll[ll lllll lllll lllll llll llllll Ill~ 11111111 
PO Box 307 ! :; ·Charleston. SC ::94 l 7 • (803) 556-817 ! • F:ix C303 J 766- l ! 78*9503191-04• 



GENERAL ENGINEERING LABORJ\TORIES 
i'vf eeting today's needs with a vision for :omorrOH'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge; Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

f'' 1porative Loss @ 105 C 29.0 

tals Analysis 
,.,.rsenic 
Lead 
Antimony u 

4.30 

209 

7.23 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

. 9503191-05.01 

Report Dace: May 10, 1995 

: KW02141 FDP 
: 9503191-05 

: Soil 
: 03/07/95 

: 03/09/95 

: Routine 
: Client 

DL 

l.00 

0.151 

11. l 
7.23 

Method-Description 

EPA3~50 

EPA 7060 

EPA6010 
EPA3050 

Reference ID 

KVY'0214101 

RL Units. 

l.00 wt% 

0.757 mg/kg 
29.7 mg/k:g 
29.7 mg/kg 

DF 

LO 

2.0 
4.0 

4.0 

Labontory CenHic.ations 

STA TE GEL E?! 
FL ES7l56137294 E37472IS7-IS3 
NC 233 
SC 10120 10582 
r.-; 02934 
VA 00151 
WI 99988779 

Page l of2 

Analyst Date Time Batch M 

KJB 03/21/95 1500 63562 

fill!J 03/21195 1434 63115 2 
JSS 03/14/95 1148 63116 3 

DVW 03/11/95 1700 63115 4 

DVW 03/11/95 1700 63116 4 

c 

l 

I llllll lllll l!lll lllll lllll!llll lllll llll llllll lllll lill llll 
P 0 Box 307 l 2 ·Charleston. SC 29417 • (803) 556-8 l7 l • fox (303) 766-1178"9503 l 9 l-05 • 



GENERl\.L ENGINEERING LABORATORIES 
1Vl eeting roday 's needs with a vision for tomorro1v. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key Wesr!KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 11.0 
Metals Analysis 
Arsenic 
Lead 
Antimony 

u 
u 

2.23 
8.73 
5.71 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-06.01 

Report Date: May 10, 1995 , 

: KW02142 SBS 
: 9503191-06 
: Soil 
: 03/07/95 
: 03/09/95 
: Routine 
: Client 

DL 

1.00 

0.120 
8.73 
5.71 

Method-Desqiption 

EPA 3550 
EPA 7060 
EPA 6010 
EPA 3050 

Reference ID 

KW0214201 

RL Units 

1.00 wt% 

0.598 mg/kg 
23.4 mg/kg 
23.4 mg/kg 

Laboratory Certifications 

STATE GEL EP[ 
FL E87156/87294 E37472/87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 KJB 03/21/95 1500 63562 

2.0 Ri\rIJ 03/22195 1457 63115 2 
4.0 JSS 03/14/95 1150 63116 3 
4.0 

DVW 03/11195 1700 63115 4 
DVW 03111195 1700 63116 4 

1111111111111111111111 lllll lllll lllll llll llllll lllll llll llll 



GENERAL ENGINEERING LABOR4.TORIES 

Client: 

Contact: 

1'v!eeting today's needs with a vision for 10morro1v. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesc!KW 

cc: BECHOOI95 

Parameter 

"·1:etals Analysis 
.rsenic 

...ead 

Antimony 

Sample ID 

Lab ID 

Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

u 
B 
u 

1.00 

3.42 

2.00 

The following prep procedures were performed: 
Graphite Furnace 

M=Method 

Ml 
M2 

M3 

M4 

C = Container 

CI 

Lab. Container ID 

9503191-07.01 

Report Date: May 10, 1995 

: KW02143 DF\V 

: 9503191-07 

: GroundH20 

: 03/07/95 

: 03/09/95 
: Routine 

: Client 

DL 

1.00 

1.00 

2.00 

Method-Description 

EPA 7060 

EPA 7421 

EPA 7041 

EPA3010 

Reference ID 

KW0214301 

RL Units 

5.00 ugll 
5.00 ugll 
5.00 ugll 

Laboratory Certification:! 

STATE GEL 
FL E87!56/S7:Z94 
NC 233 
SC !0120 
TN 
VA 
WI 

0293-1 
00!51 
99988779 

E!'I 
ES7472/S7-158 

!0582 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 R..\11 03116195 1348 63222 

LO R..\11 03116195 1643 63222 2 

1.0 RMJ 03116195 1118 63222 3 

DVW 03114/95 2300 63222 4 

1111\ll lllll lllll lllll lllll lllll lllll l!ll llllll ll!ll llll !Ill 



GENER>\L ENGINEERING LABORATORIES 
iv[ eering today's needs with a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 7.00 
Metals Analysis 
Arsenic 
Lead 
Antimony u 

7.37 
914 

5.52 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M =Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-08.01 

Report Date: May 10, 1995 

: KW02144 SFS 
: 9503191-08 
: Soil 
: 03/07/95 
: 03/09/95 
: Routine 
: Client 

DL 

1.00 

0.117 
8.44 
5.52 

Method-Description 

EPA 3.550 
EPA 7060 
EPA 60l0 
EPA 3050 

Reference ID 

KW02!4401 

RL Units 

1.00 wt% 

0.584 mg/kg 
22.6 mg/kg 
22.6 mg/kg 

Labor:uory CertHiatloru 

STATE GEL EPI 
FL ES7!56137294 ES7471!S7~53 
NC 2:33 
SC 10120 10532 
TN 0293-1 
VA 0015[ 
WI 99988779 

Page I of2 

DF Analyst Date Time Batch M C 

1.0 KJB 03/21/95 1500 63562 

2.0 &'vtJ 03/22195 1502 63115 2 
4.0 JSS 03/14/95 1152 63116 3 
4.0 

DVW03/ll/95 1700 63115 4 
DVW 03/11/95 1700 63116 4 

,.. r· ..... ·• 4 \ju ~J...; ; 

I llllll lllll 1111111111 lllll lllll lllll llll lllll! 11!111111 !I II 

PO Box 307 l 2 • Ch;uleston. SC 29-l.l 7 • (SOJ l 556-8 l 7 ! · Fux (803) 766-1l7&9503 I 91.08• 



GENERJ.\L ENGINEERING LABORATORIES 
,'vfeering roday's needs with a ~·isionfor wmorroa·. 

CERTIFICATE OFANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West.FK:'N 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

porative Loss @ 105 C 

als Analysis 

12.0 

.... senic 
Lead 

Antimony 

B 
u 

1.68 

12.0 

5.90 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

cl 

Lab. Container ID 

9503191-09.01 

Report Date: May LO, 1995 

: KW02L45 SBS 
: 9503191-09 

: Soil 

: 03/07195 

: 03109195 
: Routine 

: Client 

DL 

1.00 

0.122 

9.02 
5.90 

Method-Description 

EPA3550 

EPA 7060 

EPA6010 

EPA3050 

Reference ID 

KW0214501 

RL Units 

LOO wt% 

0.611 mg/kg 
24.2 mg/kg 
24.2 mg/kg 

DF 

1.0 

2.0 

4.0 

4.0 

Laboratory Cu'tifiatioru 

STATE GEL EPI 
R.. E37!56187294 E374721S7458 
NC 233 
SC !0120 10582 
TN 
VA 

02934 
00151 

Page 1 of2 

Analyst Date Time Batch M 

K.JB 03121195 1500 63562 

RMJ 03/22195 1507 63115 2 
JSS 03/14195 1154 63116 3 

DV\V 03/11/95 1700 63115 4 

DV\V 03/11/951700 63116 4 

c 

1111111111111111111111111111111111111111111111111111 II~ Ill! 
P 0 Box 307 l 2 • Charlestan. SC 29-117 • (803) 556-8171 • fat (30JJ 766-l l 7&9503191.09" 



GENER;\L ENGINEERING LABOR;\TORIES 
lvfeeting today's needs with a vision for tomorro11'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge, Tennessee 3783 l-0350 
Ms. Lori Keller 

Project Description: Key Wesr!KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 5.00 
Metals Analysis 
Arsenic 
Lead 
Antimony u 

6.63 
83.3 
5.19 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

c 1 

,:·" 

Lab. Container ID 

9503191-10.01 

Report Date: May 10, 1995 

: KW02146 SFS 
: 9503191-10 
: Soil 
: 03101195 
: 03109195 
: Routine 
: Client 

DL 

1.00 

0.114 
7.93 
5.19 

Method-Description 

EPA 3?50 
EPA 7060 
EPA 6010 
EPA 3050 

Reference ID 

KW02l4601 

RL Un.its 

1.00 wt% 

0.572 mg/kg 
21.3 mg/kg 
21.3 mg/kg 

DF 

LO 

2.0 
4.0 
4.0 

L.abor.itory C•rti!ic.ations 

STATE GEL E?! 
FL E37IS61S7294 ES7472/87453 
NC 2JJ 
SC l0120 10582 
TN 0293-1 
VA 00151 
WI 99988779 

Page l of2 

Analyst Date Time Batch M 

KJB 03/21/95 1500 63562 

R.l\1J 03122195 1512 63ll5 2 
JSS 03114/95 1156 63116 3 

DVW 03/11/95 1700 63115 4 
DVW 03/11/95 1700 63116 4 

c 

I llllll lllll lllll lllll lllll lllll lllll llll lllllllllll llll llll 
P 0 Bo.~ 307 ! 2 • Cha.rleston. SC 29-H 7 • (303) 556-8 l 71 • Fax rSOJJ 766- l l 7&9503191-10" 



GENERAL ENGINEERING LABORATORIES 
1'vfeering today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key Wesr/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
ver u 0.00483 

:senic u 0.0129 
Barium B 0.363 
Cadmium B 0.0470 
Chromium B 0.00603 
Lead u 0.0373 
Selenium B 0.0637 
Mercury u 0.00200 

The following prep procedures were performed: 

ICP 
Mercury 
TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 

MS 

" = Container Lab. Container ID 

Report Dace: May 10. 1995 

: KW02l46 SFS 
: 9503l91-ll 

:TCLP 
: 03/07/95 
: 03/09/95 
: Routine 
: Client 

DL 

0.00483 
0.0129 

0.00448 
0.00231 
0.00556 
0.0373 

0.0299 
0.00200 

Method-Description 

EPA 6010 
EPA 7471 

EPA 3005 
EPA 7470 
EPA 1311 

Reference ID 

RL Units· 

0.500 mg/l 
0.500 mg/l 

10.0 mg/l 
0.100 mg/l 
0.500 rng/l 
0.500 mg/l 
0.100 mg/l 

0.0200 mg/l 

Laboratory Certifications 

STATE GEL EPI 
FL ES7156/87294 E87472f87458 
NC 133 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

JSS 03/21195 1229 63247 l 

ADF 03/23/95 1338 63394 2 1 

FGD 03117/95 1400 63247 3 
ADF 03/22195 1500 63394 4 
IL 03/16/95 1630 63065 5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~-

9503191-11.0l KV/0214602 ,... r,... .-, 0 
iJU·:)j 

11111111111111111111111111111111 lllll llll llllll lllll llll llll 
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GENERAL ENGINEERING LABORATORIES 
i'v!eering roday 's needs with a vision for 1omorro11-. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesr!KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 

Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 6.00 

Metals Analysis 
Arsenic 

Lead 

Antimony u 

6.14 

52.0 

5.58 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 

M4 

C = Container 

cl 

Lab. Container ID 

9503191-12.01 

Report Date: May 10, 1995 

: KW02l47 SBS 

: 9503191-12 

: Soil 

: 03/07/95 

: 03109195 
: Routine 

: Client 

DL 

1.00 

0.110 

8.53 

5.58 

Method-Description 

EPA 3.550 

EPA 7060 

EPA 6010 

EPA3050 

Reference ID 

KW02!4701 

RL . Units 

LOO wt% 

0.548 mg/kg 

22.9 mglkg 
22.9 mglkg 

Laboratory C•rtific:itions 

STATE GEL EP! 
FL ES1156i87294 E3747'2137-l58 
NC 233 
SC l0120 10582 
TN 02934 
VA 00151 
W1 99988779 

Page l of2 

DF Analyst Date Time Batch M C 

LO KJB 03/21/95 1500 63562 

2.0 RJ\1J 03122195 1516 63115 2 

4.0 JSS 03/14/95 1158 63116 3 

4.0 

DVW 03/11195 1700 63115 4 

DVW03/ll/951700 63116 4 

,..r:"'<il""\ . . : I • I . J \J v ...._, J..:.. 

I llllll lllll lllll lllU lllll lllll lllll llll llllll lllll llll llll 
P 0 Bo.-; 307 l 2 • Charleston. SC 29417 • (S03J 556-8 I 7 l • F:1x {803) 766-1!7&9503191-12" 



GENERAL ENGINEERING LABORATORIES 
1Yf eecing today's needs with a vision for wmorro1,·. 

CERTIFICATE OF ANALYSIS 

Clie:nr.: Bechtel 

POBox350 

Coruacr.: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Re.ccived 

Priority 
Collector 

Qualifier Result 

Evaporative Loss@ 105 C 6.00 
Y!etals Analysis 
Arsenic 

Lead 
Antimony u 

5.82 
59.7 

5.41 

The following prep procedures were performed: 
Graphite Fumace 

ICP 

M=Methoc! 

Ml 
M2 · 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-13.01 

Report Date: May 11, 1995 

: KW02148 SBS 

: 9503191-13 

: Soil 

: 03/r17t95 

: a3/CBt95 
: Routine 
: Client 

DL 

l.00 

0.283 
8.27 

5.41 

Method-Description 

EPJ1.3550 
EPA 7060 · 
EPA6010 

EPA3050 

Reference ID 

KW0'.214801 

RL Units 

LOO wt% 

1.41 mg/kg 
22.2 mg/kg 
22.2 mg/kg 

DF 

1.0 

5.0 
4.0 

4.0 

Labon.t.ory Cutilic:Woru 

STATE GEL EPl 
fL E87!561l!"'J'294 Er7472Jll7458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 

Page 1 of2 

Analyst Date Time Batch M 

KJB 03f21195 1500 63562 1 

RMI 03!22195 J.521 63115 2 
JSS 03/14195 l.123 63116 3 

DVW 03/11195 J.700 63115 4 

DVW 03/11195 l.700 63116 4 

c 

1 

l 
1 

I llll!l lllll lllll llll I lllll 111!111111111! 111111 ~111 l~ !Ill 
P 0 Box 30712 • Ch:irlescon. SC 29 .. H7 • (303) 556-3!71 ·Fax (303) 766-1178 '"9503191-13• 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bech rel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWest!KW 

cc: BECHOO 195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 

Matrix 
Date Collected 
Date Received 

Prioriry 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 7.00 
Metals Analysis 

Arsenic 
Lead 

Antimony u 

1.34 
249 

5.35 

· The following prep procedures were performed: 

Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-14.01 

Report Dare: May 10, 1995 

: KW02149 SFS 

: 9503191-14 

: Soil 
: 03/07/95 
: 03/09/95 

: Routine 

: Client 

DL 

1.00 

0.117 

8.19 
5.35 

Method-Description 

EPA 3550 
EPA 7060 

EPA 6010 

EPA3050 

Reference ID 

KW0214901 

RL Units 

1.00 wt% 

0.584 mg/kg 

21.9 mg/kg 

21.9 mg/kg 

Laboratory Certific:ations 

STATE 
FL 
NC 
SC 
TN 
YA 
WI 

GEL 
E87 l 56187294 
233 
l0120 
02934 
00151 
999887i9 

E?l 
E37472/Si.153 

10582 

Page 1of2 

DF Analyst Date Time Batch M C 

1.0 KJB 03/21/95 1500 63562 

2.0 RMJ 03/22195 1536 63115 2 
4.0 JSS 03/14/95 1200 63116 3 

4.0 

DVW 03/11/95 1700 63115 4 
DVW03/ll/95 1700 63116 4 

,.. ,. .""\ ,..., (" 

u u :_i J \) 

l llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 • Charleston. SC 29~ l 7 • (SOJ) 556-S 171 • Fn (8031 766-1 l 70"'9503191-14• 



GENERAL ENGINEERING LABORATORIES 
i'vleecing today ·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr!KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 

Dace Coliected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Metals Analysis 
;ver u 0.00483 

.rsenic u 0.0129 

Barium B 3.38 

Cadmium B 0.0477 
Chromium B 0.00690 
Lead u 0.0373 
Selenium u '0.0299 

Mercury u 0.00200 

The following prep procedures were performed: 
ICP 

Mercury 

TCLP Prep for Metals 

M=Method 

Ml 

M2 

M3 
M4 
MS 

~ = Container · Lab. Container ID 

950319!-15.0l 

Report Date: May 10, 1995 

: KW02149 SFS 
: 9503191-15 

:TCLP 

: 03/07/95 

: 03/09/95 

: Routine 

: Client 

DL 

0.00483 

0.0129 

0.00448 

0.00231 

0.00556 

0.0373 

0.0299 

0.00200 

Method-Description 

EPA 6010 

EPA 7471 

EPA3005 

EPA 7470 

EPA 13Ir 

Reference ID 

KW02!4902 

RL Units 

0.500 mg/l 

0.500 mg/l 

10.0 mg/I 
o.wo mg/1 

0.500 mg/l 

0.500 mg/1 

0.100 mg/I 
0.0200 mg/I 

L.abor:ltory Ctrtific:itiorus 

STA TE GEL EP[ 
FL ES7156i87294 E87472/S7458 
NC 2J3 
SC 10120 10582 
TN 0293~ 
VA 0015! 
V.1 

Page 1of2 

DF Analyst Date Tiioe Batch M C 

LO JSS 03121/95 1254 63247 1 
LO 
1.0 
1.0 

1.0 

LO 
I.0 
1.0 ADF 03/23/95 1340 63394 2 I 

FGD 03/17/95 1400 63247 3 

ADF 03122195 1500 63394 4 

JL 03/13/95 1630 63065 5 

,.. r ·'""•I 8 .. : J: I J _. v .. ~· 

I llllll lllll l!lll lllll lllll lllll ll!ll Ill! !lllll l!lll llll llll 
P 0 B(n ~071 :'. • Ch~rkstor.. SC '.!9-l ! 7 • rS03) 556-817 t • fax !803l 766- l I 78"9503191- I 5 • 



GENERAL ENGlL'l"EERJNG LABORATORIES 
Meering today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss@ 105 C 8.00 
Metals Analysis 
Arsenic 

Lead 

Antimony u 

0.703 

149 

5.53 

The following prep prncedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 

M2 

M3 

M4 

C = Container 

Cl 

Lab. Container ID 

9503191-16.01 

Report Date: May 10, 1995 

: KW02150 SBS 

: 9503191-16 

: Soil 

: 03/07/95 

: 03/09/95 

: Routine 

: Client 

DL 

1.00 

0.111 

8.45 

5.53 

Method-Description 

EPA3550 

EPA 7060 

EPA 6010 

EPA3050 

Reference ID 

KW0215001 

RL Units 

1.00 wt% 

0.555 mg/kg 
22.6 mg/kg 
22.6 mg/kg 

DF 

1.0 

2.0 
4.0 

4.0 

Laboratory C<rtificatiom 

STATE 
FL 
NC 

GEL 
E87156187294 
233 

EPI 
E37472/87458 

SC 
1N 
VA 
WT 

10120 
02934 
00!5! 
99988TI9 

10582 

Page l of2 

Analyst Date Time Batch M 

KJB 03/21/95 1500 63562 

RMJ 03/2'2195 1541 63115 2 

JSS 03/14/95 1202 63116 3 

DVW 03/11/95 1700 63115 4 

DVW 03/11/95 1700 63116 4 

. . ~ . , ,.... r ~ • 0 
\.: v ·-' ·.1 

c 

111111111111111111111111!111111111111111111111111111111! !II! 



GENERAL ENGINEERll~G LABORATORIES 
. Laboratory Certifications 

lvfeering today's needs with a vision for tomorrow. STATE GEL EPI 
FL ES7156/87294 ES7472/87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 

CERTIFICATE OF ANALYSIS \VI 99988779 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 . 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

1rganic Prep 

Sample ID 
Lab ID 

Matrix 

Date Collected 
Date Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 15.0 
.vietals Analysis 

Arsenic 

Lead 

Antimony u 

1.18 
31.1 
5.92 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

C 1 

Lab. Container ID 

9503191-17.01 

Report Date: May 10, 1995 

: KW02151 SBS 

: 9503191-17 

: Soil 

: 03/07/95 

: 03109195 
: Routine 

: Client 

DL 

1.00 

0.119 

9.05 

5.92 

Method-Description 

EPA 3550 

EPA 7060 

EPA 6010 

EPA3050 

Reference ID 

KW0215101 

RL Units DF 

1.00 wt% 1.0 

0.594 mg/kg 2.0 
24.3 mg/kg 4.0 
24.3 mg/kg 4.0 

Page 1 of2 

AnaJyst Date Time Batch M 

KJB 03/21195 1500 63562 

Ri\1J 03/22/95 1557 63115 2 

JSS 03/14/95 l206 63116 3 

ovw 03111195 noo 63 I IS 4 

DVW 03/11/95 1700 63116 4 

-·. r, ~"""'- ~ ') 
\.1 ~.' ._J '-j· .:_ 

c 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 



GENERAL ENGINEERING LABORATORIES 
1Weering roday's needs wirh a ~·isionfor romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr!KW 

cc: BECHOOl95 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 

Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 10.0 
Metals Analysis 

Arsenic 
Lead 
Antimony 

48.2 
28900 

287 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

c 1 

Lab. Container ID 

9503191-18.01 

Report Date: May 10, 1995 

: KW02152 SFS 

: 9503191-18 
: Soil 

: 03107/95 
: 03109195 
: Routine 

: Client 

DL 

1.00 

0.611 
8.55 
5.59 

Method· Description 

EPA 3~50 
EPA 7060 
EPA 6010 
EPA3050 

Reference ID 

KW0215201 

RL Units 

1.00 Wt% 

3.05 mglkg 

22.9 mglkg 

22.9 mg/kg 

DF 

1.0 

10. 
4.0 
4.0 

Laboratory Certification.< 

STATE 
FL 
NC 
SC 
TN 
VA 
WI 

GEL 
E87 l 56i37294 
233 
l0120 
02934 
0015[ 
99988779 

EP! 
E87472JS7458 

10582 

Page l of2 

Analyst Date Time Batch M 

K.JB 03/21/95 1500 63562 

RMJ 03n2195 1604 63115 2 

JSS 03114/95 1209 63116 3 

DVW 03111/95 1700 63115 4 

DVW 03111/95 1700 63116 4 

c 

1111111 lllll lllll ll!ll lllll lllll lllll llll llllll lllll llll !Ill 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
1Weeting today's needs with a vision for tomorro1v. Labo~ C•rtl!lc.atloc.s 

STATE GEL EPI 
FL E&7LS6J37294 E!7472t:l7458 
NC 233 
SC l 0120 l 0582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 

Bechtel 
POBox350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description; Key West/KW 

cc: BECHOOI95 

Sample ID 
LabID 
Marri.x 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 0.00483 
Arsenic u 0.0129 
Barium B 132 
Cadmium 1.22 
Chromiwn u 0.00556 

Lead 4.08 
Selenium u 0.0299 

Mercury u 0.00200 

The following prep procedures were performed: 

ICP 
Mercury 
TClP Prep for Metals . 

M:::Method 

Ml 
M2 
M3 
M4 
M5 

C = Container 

Cl 

Lab. Container ID 

9503191-19.01 

Report Dare: May 11. 1995 

: KW02152 SFS 

: 9503191-19 
:TCLP 
: <13/ITT f:}5 

: 03/rBf)5 

: Routine 
: Client 

DL 

0.00483 

0.0129 
0.00448 
0.00231 
0.00556 

0.<1373 
0.0299 

0.00200 

Method-Description 

EPA6010 
EPA 7471 
EPA3005 
EPA 7470. 
EPA 1311 

Reference ID 

KW02i5202 

RL Units 

·0500 mg/l 
0.500 mg/l 

10.0 mg/l 
0.1{)0 mg/l 
0500 mg/l 
0.500 mg/l 
0.100 mg/! 

0.0200 mg/l 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 JSS 03fllfi5 1300 63247 1 
1.0 
LO 
LO 
1.0 
1.0 
1.0 
1.0 ADF 03!13f)5 1343 63394 2 1 

FGD 03117{:}5 1400 63247 3 
ADF . 03()2f)5 1500 63394 4 

JL 03113'95 1630 63065 5 

111111111111Ill~11111 ~11111111111111111 ~1111~Illm1111 · 
P 0 Box 3071 :2 • Chn.rlesmn. SC :29-117 • (803) 556-3171 • fax (803) 766- ! 178 *9503191-19"' 



GENER<\L ENGINEERING LABOR<\TORIES 
i'vfeeting roday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Ketler 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 26.0 
Metals Analysis 
Arsenic 
Lead 
Antimony 

10.0 
46800 

512 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=.Method 

Ml 
M2 
M3 
M4 

C :::: Container 

Cl 

Lab. Container ID 

9503191-20.01 

Report Date: May 10, 1995 

: KW02153 SBS 

: 9503191-20 

: Soil 
: 03/07/95 

: 03/09/95 
: Routine 

: Client 

DL 

1.00 

0.352 
21.9 
14.3 

Method-Description 

EPA3S50 
EPA 7060 

EPA6010 
EPA 3050 

Reference ID 

KW0215301 

RL Units 

1.00 wt% 

1.76 mg/kg 
58.8 mg/kg 
58.8 mg/kg 

DF 

LO 

5.0 
8.0 
8.0 

Laboratary c~rtific:atian:1 

STATE GEL E?l 
FL ES7!56187:!94 ES747218745S 
NC 233 
SC !Ol20 10582 
1N 02934 
VA · 00151 

Page 1 of2 

Analyst Date Time Batch M C 

KJB 03121195 1500 63562 

RMI 03122195 1610 63115 2 

JSS 03114195 1223 63116 3 

DVW 03/11195 1700 63115 4 
DVW 03/11/95 1700 63116 4 

r r ·'"' c .-, 
I : l • '. · v v '-' •-f ( 

I llll!l lllll lllll lllll llll I lllll lllll llll 1111111111111111111 
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Client; 

Contact: 

GENERAL ENGINEERING LABOR~TORIES 
. . Laboratory C1:rtifications 

Jfeermg roday's needs wirh a vision for romorro1.-. STATE GEL EP! 

FL E371561S7294 ESl-1721'37-158 
NC 2JJ 
SC 10!20 10582 
1N 0293-1 

CERT VA OO!Sl 
IFICATE OF ANALYSIS ""1 999sm9 

Bechtel 

PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss@ 105 C 5.00 
Metals Analysis 
Arsenic 

Lead 
Antimony u 

2.59 
1140 

5.41 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-21.01 

Report Date: May 10, 1995 

: KW02154 SFS 

: 9503191·21 

: Soil 
: 03107195 
: 03109195 
: Routine 

: Client 

DL 

1.00 

0.116 
8.27 

5.41 

Method-Description 

EP.A 3550 

EPA 7060 
EPA60l0 

EPA3050 

Reference ID 

KW021540l 

RL Units 

1.00 wt% 

0.578 mg/kg 
22.2 mg/kg 
22.2 mg/kg 

DF 

1.0 

2.0 
4.0 

4.0 

Page l of2 

Analyst Date Time Batch M 

KJB 03/21/95 1500 63562 

fu'vU 03/22195 1615 63115 2 

JSS 03114195 1226 63116 3 

DVW 03/ll/95 1700 63115 4 
DVW 03/11/95 1700 63116 4 

c 

1111111111111t111111111111111111111111111111111 m11 lll!i 

P 0 Bo.~ 30712 • Ch:ulesron. SC 29417 • (30J) 5 56-3 17 l • fa'( ( SOJ) 766-1 J 78 •950319!-21" 



GENERAL ENGINEERING LABORATORIES 
ivfeeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West!KVY 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 

Matrix 
Dace Collected 

Dace Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 8.00 

Metals Analysis 

Arsenic 

Lead 

Antimony u 

1.26 

144 

5.58 

The following prep procedures were performed: 

Graphite Furnace 

ICP 

M=Method 

Ml 

M2 

M3 

M4 

C = Container 

Cl 

.~·· 

Lab. Container ID 

9503191-22.01 

Report Dace: May 10, 1995 

: KW02155 SBS 

: 9503191-22 

: Soil 

: 03/07/95 

: 03109195 
: Routine 

: Client 

DL 

1.00 

0.117 
8.54 

5.58 

Method-Description 

EPA 3550 
EPA :f060 

EPA 6010 

EPA3050 

Reference ID 

KW0215501 

RL Units 

1.00 wt% 

0.584 mg/kg 

22.9 mg/kg 

22.9 mg/kg 

DF 

1.0 

2.0 
4.0 

4.0 

Laboratory Certifications 

ST A TE GEL EP! 
FL E37156/87194 E37.+72J37 ~53 
NC 233 
SC 10110 10582 
TN 02934 
VA 00151 
W1 99988779 

Page l of2 

Analyst Date Time Batch ~I 

KJB 03/21/95 1500 63562 

&vIJ 03n2195 1620 63115 2 

JSS 03114/95 1229 63116 3 

DVW 03/11195 1700 63115 4 

DVW 03/11195 1700 63116 4 

-· r -·s-1 : · ; I ' i · 
\..." ·-· .. 

c 

I llllll lllll lllll lllll lllll lll!l lllll llll llllll lll!l Ill! 1111 
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GENERAL ENGINEERING LABORATORIES 
Meering roday's needs wich a visionfor romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00!95 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Dace Collected 
Dace Received 

Priority 

Collector 

Qualifier Result 

./·~ aporative Loss @ 105 C 8.00 
dais Analysis 

Arsenic 

Lead 

Antimony u 

1.53 

66.6 

5.77 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 

M2 

M3 
M4 

C =Container 

Cl 

.·.·' 

Lab. Container ID 

9503191-23.01 

Report Date: May 10, 1995 

: KW02156 FDP 

: 9503191-23 

: Soil 

: 03107195 
: 03109195 
: Routine 

: Client 

DL 

1.00 

0.118 

8.81 
5.77 

Method-Description 

EPA 3550 

EPA 7060 

EPA 6010 

EPA3050 

Reference ID 

KW021560! 

RL Units 

1.00 we% 

0.591 mg/kg 
23.6 mg/kg 

23.6 mg/kg 

DF 

1.0 

2.0 

4.0 

4.0 

Laboratory Co:rtifications 

STA TE GEL EP! 
R. £87156187294 E87472/S745S 
NC 233 
SC 10120 10582 
TI! 02934 
VA 00151 
WI 99988779 

Page 1 of2 

Analyst Date Time Batch M 

KJB 03/21/95 1500 63562 

RMJ 03122195 1625 63115 2 

JSS 03/14/95 1231 63116 3 

DVW 03/11195 1700 63115 4 

DVW 03111/95 1700 63116 4 

,., r :' C: 3 \; u :) J . 

c 

1111111 lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs.with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key WesrJKW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss@ 105 C 9.00 
Metals Analysis 
Arsenic 
Lead 
Antimony 

B 
u 

1.14 
18.8 
5.42 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-24.01 

Report Date: May 10, 1995 

: KW02157 SFS 
: 9503191-24 
: Soil 
: 03/07/95 
: 03/09/95 
: Routine 
: Client 

DL 

LOO 

0.111 
8.28 
5.42 

Method-Description 

EPA3550 .. 
EPA 7060 
EPA6010 
EPA3050 

Reference ID 

KW0215701 

RL Units 

1.00 wt% 

0.555 mg/kg 
22.2 mg/kg 
22.2 mg/kg 

Laboratory i;:utific:ition.s 

STATE GEL EPI 
FL ES7!56/3729.t E3i472lS7.t58 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M C 

LO GWL 03/23/95 0200 63619 1 · 

2.0 Ri.'viJ 03/22195 1630 63115 2 
4.0 JSS 03/14/95 1233 63116 3 
4.0 

DVW03/ll/951700 63115 4 

DVW 03/11/95 1700 63116 4 

rr1 n~c:; \.II.. '.Jvv 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
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GENERAL ENGINEERING LABORATORIES 
1\tfeering roday 's needs wirh a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

· · •aporative Loss @ 105 C 
_.-:"'~- .. tals Analysis 

12.0 

. .rsenic 

Lead 

Antimony 
u 
u 

1.05 

9.02 

5.90 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 

M4 

C = Container 

C 1 

Lab. Container ID 

. 9503191-25.01 

Report Date: May 10, 1995 

: KW02158 SBS 

: 9503191-25 

: Soil 

: 03/07/95 

: 03/09/95 

: Routine 

: Client 

DL 

1.00 

0.121 

9.02 

5.90 

Method-Description 

EPA 3550 ·. 
EPA 7060 

EPA 6010 

EPA 3050 

Reference ID 

KW0215801 

RL Units 

1.00 wt% 

0.604 mg/kg 
24.2 mg/kg 

24.2 mg/kg 

L~boratory Certifications 

STATE GEL EPI 
FL E37l56137294 E37472/87-158 
NC 233 
SC l0l20 l0582 
TN 02934 
VA 00l5l 
WI 99983779 

Page l of 2 

DF Analyst Date Time Batch M C 

1.0 GWL 03/23/95 0200 63619 

2.0 RMJ 03122195 1635 63115 2 

4.0 JSS 03/14/95 1235 63116 3 
4.0 

DVW 03111/95 1700 63115 4 
DVW 03111/95 1700 63116 4 

..... ·-7 ("'. ri' ! J \.} v ·..) 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
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GENER~L ENGINEERING LABORATORIES 
J/eeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Q.ienc: Bechtel 

PO Bm:: 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesifKW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 7.00 
Metals Analysis 
Arsenic 
Lead 
Antimony u 

3.31 
672 

5.47 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-26.01 

Report Date: May IO, 1995 

: KW02159 SFS 

: 9503191-26 

: Soil 

: 03/07/95 

: 03109195 
: Routine 

: Client 

DL 

1.00 

0.111 

8.36 
5.47 

Method-Description 

EPA 3;550 
EPA 7060 

EPA6010 
EPA3050 

Reference ID 

KW0215901 

RL Units 

LOO wt% 

0.554 mg/kg 
22.4 mg/kg 
22.4 mg/kg 

Laborat<>ry Certifications 

ST A TE GEL EP! 
FL ES7!56137294 ES7471/87453 
NC 233 
SC 10120 10532 
TN" 02934 
VA 0015! 
W1 99983779 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 GWL 03/23/95 0200 63619 

2.0 R.i.\1J 03/18/95 1226 63117 2 

4.0 JSS 03/14/95 1029 63118 3 
4.0 

DVW 03/11/95 1700 63117 4 
DVW 03/11/95 1700 63118 4 

I llllll lllll lllll lllll lllll lllll lllll l!llllllll lllll llll llll 
P 0 Bo:< 30712 • Ch:i.r!eston. SC 29-1!7 • (803) 556-8171 • fax (803) 766- l 17&9503191-26" 



GENERAL ENGINEERING LABORATORIES 
;Heeting today's needs wilh a vision/or tomorro'ol·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box. 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

·aporative Loss @ 105 C 12.0 
etals Analysis 

Arsenic 

Lead 

Antimony u 

3.40 

66.l 

6.03 

The following prep procedures were performed: 
Graphire Furnace 

ICP 

M=Method 

Ml 

M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503191-27.01 

Report Date: May 10, 1995 

: KW02160 SBS 

: 9503191-27 

: Soil 
: 03107/95 

: 03/09/95 

: Routine 

: Client 

DL 

1.00 

0.122 

9.21 

6.03 

Method-Description 

EPA 3?50 
EPA 7060 

EPA6010 

EPA3050 

Reference ID 

KW0216001 

RL Units 

1.00 wt% 

0.611 mg/kg 

24.7 mg/kg 
24.7 mg/kg 

L2bor:atory Ctrtilkations 

STATE GEL EP[ 
FL ES7!56/87294 E87472./87458 
NC 233 
SC !Ol20 10.532 
TN 02934 
VA 00!5! 
WI 999887i9 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 GWL 03/2319}, 0200 63619 

2.0 RMJ 03118195 1230 63117 2 

4.0 JSS 03/14195 1033 63118 3 
4.0 

DVW 03111/95 1700 63117 4 

DVW 03/11195 1700 63118 4 

""· r ·"' 61 uu:J 

111111111111111111111111111 lllll ll!ll llll llllll lllll llll llll 
PO Bo.'<: 30712 • Ch:irleston. SC 29417 • (303) 556-8171 • fa'I: (803} 766-1178<9503191.21• 



GENERA.L ENGINEERING LABORATORIES 
1Weeting wday's needs wirh a vision for tomorro11'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WesrJK.W 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 

Matrix 
Date Collected 

Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 33.0 
Metals Analysis 
Arsenic 
Lead 
Antimony u 

73.8 
2290 

7.67 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 

M2 
MJ 
M4 

C =Container 

cl 
Lab. Container ID 

9503191-28.01 

Report Date: May 10, 1995 

: KW02161 SFS 

: 9503191-28 
: Soil 

: 03/07/95 

: 03/09/95 
: Routine 

: Client 

DL 

1.00 

0.754 
11.7 
7.67 

Method-Description 

EPA3550 
EPA 7060 

EPA 6010 
EPA3050 

.. 
Reference ID 

KW0216101 

RL Units 

l.00 wt% 

3.77 mg/kg 
31.4 mg/kg 
31.4 mg/kg 

Laboratory Ccrtifi<::atiofl.1 

STATE GEL EP! 
FL ES7!56l87294 ES7472!37458 
NC 233 
SC !0120 !0582 
TN 
VA 
WI 

02934 
00151 
99983779 

Pagelof2 

DF Analyst Date Time Batch M C 

1.0 GWL 03/23195 0200 63619 

10. RMJ 03/18195 1240 63117 2 
4.0 JSS 03114195 1035 63118 J 
4.0 

DVW03/ll/95 1700 63117 4. 

DVW 03/11195 1700 63118 4 

lllllll lllll llll! lllll lllll lllll lllll llll llllll lllll llll llll 
PO Bo.-: 30712 • Charleston. SC 29417 • (803) 556-8171 • Fa.'t (803) 766- I l 78"9503191-28 • 



GENERAL ENGINEERING LABORATORIES 
lvfeering roday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box. 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOl 95 

Parameter 

;anic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Qualifier Result 

1aporative Loss@ 105 C 

.etals Analysis 
46.0 

Arsenic 
Lead 
Antimony B 

12.l 
1570 
12.7 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

L~b. Container ID 

9503191-29.01 

Report Date: May 10, 1995 

: KW02162 SBS 
: 9503191-29 
: Soil 

: 03/07/95 
: 03109195 
: Routine 

: Client 

DL 

LOO 

0.195 
15.0 
9.82 

Method-Description 

EPA 3550 
EPA 7060 
EPA 6010 
EPA3050 

Reference ID 

KW0216201 

RL Units 

LOO wt% 

0.975 mg/kg 
40.3 mg/kg 

40.3 mg/kg 

Laboratory C~rtificutioM 

STATE GEL EP! 
FL E871S6/S7294 ES7472/87458 
NC 2JJ 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988Ti9 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 GWL 03/23/95 0200 63619 

2.0 RMJ 03/18/95 1634 63117 2 
4.0 JSS 03/14/95 1040 63118 3 
4.0 

DVW03/ll/95 1700 63117 4 
DVW 03/11/95 1700 63118 4 

t'. Ur r'1 ""'r \.I 1 •. () t) 
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GENER-\L ENGINEERING LABORATORIES 
1Wee£ing EOday's needs with a vision for romorroi<·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr!KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss@ 105 C 40.0 
Metals Analysis 
Arsenic 

Lead 
Antimony B 

7.54 

2250 
16.6 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C =Container 

Cl 

Lab. Container ID 

9503191-30.01 

Report Dace: May 10, 1995 

: KW02163 SFS 
: 9503191-30 
: Soil 

: 03/07/95 

: 03109195 
: Routine 
: Clienc 

DL 

1.00 

0.906 
13.2 
8.65 

Method-Description 

EPA 3-550 

EPA 7060 

EPA 6010 
EPA3050 

·Reference ID 

KW021630! 

RL Units 

l.00 wt% 

4.53 mg/kg 
. 35.5 mg/kg 

35.5 mg/kg 

Laooratory Certifications 

SfATE 
FL 
NC 
SC 
TN 
V,A 
W1 

GEL 
ES7156187194 
233 
!0!20 
02934 
00151 
99988779 

EP! 
E37472/87458 

!0582 

Page l of2 

DF Analyst Date Time Batch M C 

LO GWL 03/23195 0200 63619 

10. R.MJ 03/18/95 1639 63117 2 

4.0 JSS 03/14195 1042 63118 3 
4.0 

DVW 03/11/95 1700 63117 4 
DVW 03/11195 1700 63118 4 

1111111111111111111111 !1111 !1111111111111111111~I~1111 !Ill 
p n Rn< ~rrp. n:1rl"'"'" S( :'.9..!!7 •. '", 556-8171. Fi, (80J) 766-l l7&9503!91-30* 



GENER.\L ENGINEERING LABORATORIES 
Meeting today's needs 1virh a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Bo:t 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

0-rgan.ic Prep 
raporative Loss @ 105 C 

..:tals Analysis 
Arsenic 
Lead 
Antimony u 

32.0 

0.791 
274 

7.55 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

cl 
Lab. Container ID 

9503191-31.01 

Report Date: May 10, 1995 

: KW02164 SES 
: 9503191-31 
: Soil 
: 03/07195 
: 03/09/95 
: Routine 

: Client 

DL 

1.00 

0.0808 
11.5 
7.55 

Method-Description 

EPA3550 
EPA 7060 

EPA6010 
EPA3050 

Reference ID 

KW021640l 

RL Un.its 

l.00 wt% 

0.404 mgfkg 
31.0 mg/kg 
31.0 mg/kg 

Laboratory Certilic2tions 

STATE GEL EPI 
Fl.. E37l561872N ES74721S7453 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page l of2 

DF Analyst Date Tixne Batch M C 

LO GWL 03123/95 0200 63619 

1.0 RiYU 03118/95 1644 63117 2 
4.0 JSS 03114/95 1053 63118 3 
4.0 

DVW03/ll/951700 63117 4 

DVW 03/11/95 1700 63118 4 

I llllll lllll lllll lllll ll!ll lllll lllll llll llllll ll!ll llll IIII 



GENERl\L ENGINEERING LABORATORIES 
1'vlee1ing today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West!K:VV 

cc: BECHOO 195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 12.0 
Metals Analysis 

Arsenic 

Lead 

Antimony 
B 
u 

0.318 

11.3 

5.90 

The following prep procedures were performed: 

Graphite Furnace 

ICP 

M =Method 

Ml 

M2 

M3 

M4 

C = Container 

Cl 

Lab. Container ID 

9503191-32.01 

Report Date: May 10, 1995 

: KW02165 SFS 

: 9503191-32 

: Soil 

: 03107195 
: 03109195 
: Routine 

: Client 

DL 

1.00 

0.0580 
9.02 

5.90 

Method-Description 

EPA3550 

EPA 7060 

EPA 6010 

EPA 3050 

Reference ID 

KW0216501 

RL Units 

1.00 wt% 

0.290 mg/kg 
24.2 mg/kg 

24.2 mg/kg 

Laboratory C•rtiric:itio113 

STATE GEL EP[ 
FL E37 I 56187'.?.94 E37472/87-l58 
NC 
SC 
TN 
VA 
WI 

2JJ 
10120 
0293-l 
00151 
99983779 

10582 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 OWL 03/23/95 0200 63619 

1.0 RMI 03118195 1649 63117 2 
4.0 JSS 03114195 1049 63118 3 

4.0 

DVW 03/11/95 1700 63117 4 

DVW03/ll/95 1700 63118 4 

,- !... t"i ·-~ -i 
t_;\):_) l l 
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GENERAL ENGINEERING LABORATORIES 
1Weeri11g wday 's needs ;vith ct vision for wmorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 
Date Received 

Priority 

Collector 

Parameter Qualifier Result 

r> ·aanic Prep 

.~·-·aporative Loss @ l 05 C 
als Analysis 

Arsenic 
Lead 

Antimony 

B* 

u 

15.0 

0.781 

10.9 

6.11 

The following prep procedures were performed: 

Graphite Furnace 

ICP 

M=Method 

Ml 

M2 
M3 
M4 

C = Container 

cl 

Lab. Container ID 

9503191-33.01 

Report Date: May 11. 1995 

: KW02166 SBS 

: 9503191-33 

: Soil 

: 03/07/95 

: 03109195 
: Routine 

: Oient 

DL 

1.00 

0.119 

9.34 
6.1 I 

Method-Description 

EPA3§50 

EPA 7060 
EPA 6010 
EPA3050 

Reference ID 

K.W0216601 

RL Units· 

1.00 wt% 

0.594 mg/kg 

25.0 mg/kg 

25.0 mg/kg 

DF 

LO 

2.0 
4.0 
4.0 

Laoo.-.tory Certificatioru 

ST A TE GEL EP! 
FL E37!56i3i294 ES747'2187458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page l of2 

Analyst Date Time Batch M 

GWL 03/23/95 0200 63619 

IUvfJ 03118195 1653 63117 2 

JSS 03114195 0959 63118 3 

DVW 03111195 1700 63117 4 

DVW 03/11/95 1700 63118 4 

c 

,.. r ~"""""3 v\Jv1 

1111111111111111111r1111m 111111111111111111111111111111111 

P 0 Box 3071:2 • Ciur!eston. SC :?9 .. H7 • (803) 556-8!7! ·fa:.; (803J 766-! !7g.9503191.33x 



GENER<\L ENGINEERING LABORA.TORIES 

Client: 

Contact: 

ivfe.:£ing roday's needs wirh a vision for romorro1,·. 

CERTIFICATE OF ANALYSIS 

Bechrel 
PO Box 350 

Oak Ridge. Ter...nessee 37831-0350 

Ms. Lori Keller 

Project Desdption: Key West/I0N 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 
Date Collected 

Date Received 

Prioriry 
Collector 

Parameter Qualifier Result 

Metals Analysis 

Arsenic u 1.00 

Lead B 2.47 

Antimony u 2.00 

The foUowing prep procedures were performed: 
Graphite Furnace 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

c 1 

Lab. Container ID 

9503191-34.01 

Report Date: May IO. 1995 

: KW02l67 DF\V 
: 9503 ! 91-34 

: GroundH20 

: 03/07/95 

: 03109195 
: Routine 
: Clienr 

DL 

1.00 

1.00 

2.00 

Method-Description 

EPA 7060 

EPA 7421 

EPA 7041 

EPA3020 

Reference ID 

KW0216701 

RL Un.its 

5.00 ug/l 

5.00 ug/l 

5.00 ug/l 

Labor.>tory C•rtilk.:itions 

STATE GEL E?t 
FL E37!56137'1.94 ESi-171/37.!53 
NC 2JJ 
SC !Ol~O 1053'.! 
TN 0293.+ 
VA 00!5! 
WI 99983Ti9 

1 of 2 

DF Analyst Date Time Batch M c 

1.0 RtvlJ 03/16/95 1401 63222 

LO R:.\11 03/16/95 1657 63222 2 

1.0 R:.\U 03116/95 113! 63222 3 

DVW 03114/95 2300 63222 4 

r i r> ,.,.., ,.... 
V iJ ;_; I J 

lllllll lllll lllll lllll lllll lllll !111111111111111111111111111 

P 0 Bo.~ 307 l 2 • Ch:irkston. SC 29-l. l 7 • (303) 556·3 t 7 l • Fa.~ I SO}J 766-l l 73.950319 ! .34• 
........ 



RPTOOI 

APPENDIX4 

OFFSITE LABORATORY RESULTS 

FORAOC-B 



Sample ID 
"'" 2001 
~- 2002 
-· 2003 

~··· 2004 

-· 2005 
,, 2006 

--· 2007 
2008 

- 2009 
' 2010 
L 2011 

2012 
~ 2013 
L· 

2014 
·-· 2015 
'·· 2016 
~ 

2017 
,... 

2018 
·2020 

,_ 202I .. 
2022 

- 2023 
~- ... 

2024 
~ 

2025 
- 2026 

2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 

Station ID 
DlS 
D19 
El9 
DI6 
DI4 
Dl4 
El3 
EB 
Fl2 
Fl2 
Hi4 
HI4 
Gl3 
Gl3 
Gl3 
HI6 
Hl6 
GI4 
GI6 
Gl7 
Gl8 
GI8 
HIS 
Hl8 
Fl9 
FI4 
Fl4 
FI4 
FIS 
FI6 
Fl6 
Fl7 
Fl7 
Fl8 

APPENDIX4 
AOC-B 

Sample ID I Location 
Cross Ref ere nee Index 

Depth Parameter 
0-12" TAL metals 
0-12" TAL metals 
0-12" TAL metals 
O-I2" TAL metals 
0-12" TAL metals 
12-24" TALmetals 
0-12" TALmetals 
I2-24" TALmetals 
0-12" TALmetals 
I2-24" TALmetals 
0-12" TALmetals 
12-24" TAL metals 
O-I2" TAL metals 
0-12" TAL metals 
12-24" TALmetals 
0-12" TALmetals 
12-24" TALmetals 
I2-24" TALmetals 
I2-24" TAL metals 
12-24" TALmetals 
0-12" TALmetals 
I2-24" TALmetals 
O-I2" TAL metals 
12-24" TAL metals 
0-12" TALmetals 
12-24" TAL metals 
12-24" TAL metals 
24-36" TAL metals 
O-I2" TALmetals 
O-I2" TALmetals 
O-I2" TAL metals 
0-12" TAL metals 
12-24" TALmetals 
0-12" TALmetals 

Comments 

uplicate of 2013 

TCLP 

TCLP 
Duolicate of 2031 

TCLP 



\,, £NG11y 

!~11' ; . c;-\ GENERAL ENGINEERING LABORATORIES 
225 67-" -~O l-0046-002-0 l . . . . . LarnmuO"ry Cert!flc:it!orui 
~-. ..,.. · _ . _ / . .i.. i'v!eem1g roday s 11eeds w1rh a Vl:SlOI! for tomorrmv. STATE GEL EPI 

7~0 ~ FL E37!56137294 ES7472/S7453 

~-4TOR~c:_.,. i~ ~~i20 10.m 
TN 02934 
VA 00151 

CERTIFICATE OF ANALYSIS WI 999sm9 

Clienc: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tea.aessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WesVJ!:YV 

cc: BECH00195 

Sample ID 
Lab ID 

Matri.i:. 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
.-...::-·taporative Loss @ 105 C 46.0 

tals Analysis 

Arsenic 2.59 

Thallium .u 2.s_o 

Silver u 12.2 

Aluminum 5470 

Barium I 11.6 

Beryllium u 4.87 

Calcium 262000 

Cadmium u 2.50 

Coba!C J 4.06 

Chromium J 9.57 

Copper J 3.21 

Iron 2420 

Potassium 1340 

Magnesium 20000 

Manganese 25.8 
Sodium 13800 

Nickel I 5.83 

Lead u 48.7 

Antimony u 48.7 

Selenium u 146 

Vanadium u 4.87 

Zinc 54.l 
Mercw-y u 0.200 

~.,,.~ 

Report Date: l'vfarch 15, 1995 

: KW02001 SFS 

: 9502367-0 t 
: Soil 

: 02/16195 

: 02/20195 

: Routine 

: Client 

DL 

1.00 

0.0975 

0.0975 

235 

12.8 

2.18. 

0.634 

21.2 

l.13 

0.794 

2.71 

2.71 

'9.36 

154 

8.92 

0.624 

87.7 

3.18 

18.2 

11.9 

146 

0.960 

l.37 

0.176 

RL Units 

1.00 wt% 

2.50 mg/kg 

2.5,0 mg/kg 

12.2 mg/kg 

122 mg/kg 

12.2 mg/kg 

4.87 mg/kg 

122 mg/kg 

2.50 mg/kg 

4.87 mg/kg 

12.2 mg/kg 

12.2 mg/kg 
48.7 mg/kg 

975 mg/kg 

48.7 mg/kg 

4.87 mg/kg 

487 mg/kg 

12.2 mg/kg 

48.7 mg/kg 

48.7 mg/kg 

146 mg/kg 

4.87 mg/kg 

9.75 mg/kg 

0.200 mg/kg 

Page l of 3 

DF Analyst Date Time Batch M C 

1.0 GWL 03/03195 2300 62738 N 

LO 
1.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Ri.vIJ 
Ri\.fJ 

JSS 

02127195 1530 62285 2 

02127195 12}.6 62285 3 l 
02128195 1134 62288 4 l 

l.O TAW 02128195 1046 62291 5 1 

I llllll lllll lllll lll!l lllll lllll l~!l llll llllll lllll llll llll 
P 0 Bo., 307 ! 2 • Ch:irkswn. SC 29~ 17 • (803) 556-8 ! 71 • F:.ix f803} 766-ll 7S'<9502367 .01 • 



GENERAL ENGINEERING LABORATORIES 
Meeting wday's needs with a vision for lOmorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00!95 Report Dace: May 12, 199 5 

Sample ID : KW02002 SFS 
Lab ID : 9502367-02 
Matrix : Soil 
Date Collected : 02116/95 
Date Received : 02120/95 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL 

Organic Prep 
Evaporative Loss @ 105 C 38.0 1.00 

Metals Analysis 
Arsenic 7.68 0.0849 
Thallium u 0.0849 0.0849 
Silver u 2.05 2.05 
Aluminum 4750 11.2 
Barium 32.4 1.90 
Beryllium u 0.552 0.552 
Calcium 295000 18.5 
Cadmium u 0.980 o.98o 
Cobalt B 3.57 0.692 
Chromium 35.4 2.36 
Copper ~.~9 .2.36 
Iron 12700 8.15 
Potassium 936 134 
Magnesium 16600 7.77 
Manganese 55.7 0.543 
Sodium 10900 76.4 
Nickel 38.1 2.77 
Lead 44.7 15.8 
Antimony u 10.4 10.4 
Selenium u 127 127 
Vanadium u 0.836 0.836 
Zinc 450 !.19 
Mercury u 0.156 0.156 

RL Units 

1.00 we% 

1.00 mg/kg 
2.50 mg/kg 
10.6 mg/kg 
106 mg/kg 

10.6 mg/kg 
4.24 mg/kg 

106 mg/kg 
2.50 mg/kg 
4.24 mg/kg 
10.6 mg/kg 
10.6 mg/kg 
42.4 mg/kg 
849 mg/kg 

42.4 mg/kg 
4.24 mg/kg 

424 mg/kg 

10.6 mg/kg 
42.4 mg/kg 
42.4 mg/kg 
127 mg/kg 

4.24 mg/kg 

8.49 mg/kg 
0.200 mg/kg 

DF 

1.0 

1.0 
1.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

1.0 

.~,..... ....... , .. - ,;:-("\.., :::;:c::"'•-1~r .~,.... ....... /.!" 

Laboratory Ccrtifk:itio11.1 

STATE 
FL 
NC 
SC 
TN 
VA 
V..1 

GEL 
ES7 l5618729-l 
233 
l0l20 
0293-1 
0015l 
99988779 

EP! 
E8747'.US7-158 

10582 

Page l of3 

Analyst Date Time Batch M 

GWL 03103195 2300 62738 

R.i\11 02127/95 1543 62285 2 

R.i\11 02127/95 1230 62285 3 
JSS 02/28/9 5 1154 62288 4 

TAW 02128/95 1049 62291 5 

c 

N 

oocof§oC\ 
I llllll lllll lllll lllll llJll lllll l!lll llll llllll lllll llll llll 



\> f..NG11\r 

!"'~. '!'\ GENERAL ENGINEERING LABORATORIES Loh 
?I 5 6 7- · -~O l -0046-002-lJ l . orn.tory CorU!lc::itfoll.'I 
-- ".:" . --·- S:i -· i'vfeeting today's needs with a vision for tomorroa-. STATE GEL EPI 

7...S- '$' FL E87156/87W4 E.'!747'218745$ 

O,irrl ToR\£,S' . ~~ ~~i20 10582 
TN 02934 
VA 00151 

CERTIFICATE OF ANALYSIS W1 999sm9 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Te!lllessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W estJK:W 

cc: BECH00195 

Sample ID 
Lab ID 

Mat:ri.'\'. 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifler Result 

Organic Prep 
~vaporative Loss @ 105 C 

- .als Analysis 

.rsenic 

Thallium 

Silver 

Alumi.nwn 
Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

J:ron 
Potassium 
Magnesfom 

Manganese 
Sodium 
Nickel 

Lead 
Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

J 
u 
u 

J 
u 

u 
J 

J 

u 

u 
u 
u 
u 
u 

u 

36.0 

1.53 
2.50 
10.3 

3250 

10.1 
4.U 

311000 
2.50 
2.43 

4.69 

10.3 
Hi20 
875 

12700 

15.5 

11400 

103 
41.l 
41.l 

123 

4.11 
24.1 

0.200 

Report Date: March 15, 1995 

: KW02003 SFS 

: 9502367-03 
: Soil 

: 02116195 

: 02120195 
: Routine 

: Client 

DL 

1.00 

0.0822 
0.0822 

1.99 

10.8 
1.84. 

0.535 

17.9 
0.950 
0.670 

2.29 

2.29 
·7.89 

130 

7.52 

0.526 

74.0 

2.68 
153 

10.0 
123 

0.810 

1.16 
0.136 

RL Un.its 

LOO wt% 

2.50 mg/kg 
2.50 mglkg 

103 mg/kg 

103 mglkg 

10.3 mg/kg 
4.11 mg/kg 
103 mg/kg 

2.50 mg/kg 
4.tl mg/kg 

10.3 mg/kg 
103 mg/kg 

41.1 mg/kg 

822 mg/kg 
41.1 mglkg 

4.11 mg/kg 

411 mg/kg 
10.3 mg/kg 

41.l mg/kg 
41.l mg/kg 

123 mglkg 
4.11 mg/kg 

8.22 mg/kg 

0.200 mg/kg 

Page 1 of3 

DF Analyst Date Time Batch M. C 

1.0 GWL 03/03/95 2300 62738 N 

LO RMJ 02127/95 1548 62285 2 l 
LO RMJ 02127/95 1235 62285 3 l 

5.0 JSS 02128/95 1156 62288 4 1 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

5.0 

LO TAW 02128/95 1051 62291 5 l 

1111!1111!1! ll!!l 111!1 !llll ll!!l I!!!! !Ill llll!l lllll 1111 ll!! 

PO Box 3071'..' •Charleston. SC '..'9..;.]7 • (SOJ) 556-8171 ·fa~ !303) 766-1178•9502367-0J• 



'-' £:"'C1y 

/7 y.,7 _ -~00l-0046-002-01 U.bor:i.tory Certlflc:Ulons 
'.VI. , '!'\ GENERAL ENGINEERING LABORATORIES 

-- ::' · . _ c._; -· 1H eeting today's 11eeds with a 1:ision for comorr011·. STATE GEL E?I 
7-$1 ~ FL E37!56187294 £37472/37453 

O S· ~ 2n 
. ~<"lTQR\~ SC 10120 10582 

Client: 

Contact: 

Project Description: 

· TN 02934 
VA 00151 

CERTIFICATE OF ANALYSIS WI 999ssrn 

Bechtel 

PO Box. 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Key West/KW 

cc: BECH00195 Report Date: March 15, 1995 Page l of3 

Sample ID : KW02004 SFS 

Lab ID : 9502367-04 
Matrix : Soil 
Date Collected : 02116195 

Date Received : 02120195 

Priority : Routine 

Collector : Client 

Para met.er Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Organic Prep 
Evaporative Loss @ 105 C 57-0 LOO LOO wt% LO GWL 03/03/95 2300 62738 

Metals Analysis 

Arsenic 5.05 0.122 2-50 mg/kg LO RMJ 02127/95 1601 62285 2 
Thallium u 2-50 0.122 2.50 mg/kg LO RMJ 02(27/95 1239 62285 3 
Silver u 15.3 2.96 153 mg/kg 5.0 JSS 02128/95 1158 62288 4 
Aluminum 3980 16.l 153 mg/kg 5.0 

Barium J l L6 2.74. 153 mg/kg 5.0 
Beryllium U. 6.12 0.796 6.12 mg/kg 5.0 

Calcium 244000 26.6 153 mg/kg 5.0 

Cadmium u 3.06 1.41 3.06 mg.lkg 5.0 

Cobalt 734 0.998 6.12 mg/kg 5.0 

Chromium J 933 3.40 153 mg/kg 5.0 

Copper u 153 3.41 15.3 mg/kg 5.0 

Iron 1800 '11.8 61.2 mg/kg 5.0 

Potassium 1690 193 1220 mg/kg 5.0 

MagneSium 19900 11.2 61.2 mg/kg 5.0 

.Manganese 18.4 0.783 6.12 mg/kg 5.0 

Sodium 21300 110 612 mg/kg 5.0 

Nickel u 153 3.99 15.3 mg/kg 5.0 

Lead· u 61.2 22.8 61.2 mg/kg 5.0 

Antimony u 61.2 14.9 61.2 mg/kg 5.0 

Selenium u 184 184 184 mg/kg 5.0 

Vanadium u 6.12 1.21 6.12 mg/kg 5.0 

Zinc 41.0 1.72 12.2 mg/kg 5.0 

Mercury u 0.200 0.183 0.200 mg/kg LO TAW 02128195 1054 62291 5 

c 

N· 

l 
l 

1 

I llllll !llll I!!!! ll!!l lllll l!lll l!l!l llll llllll lllll llll ml 
P 0 Box 30712 • Ch:irleswn. SC 29·H 7 • (803) 556-S 171 • fa, (803) 766-1178*9502367 -04* ri n 1 e-.; 
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1· i_,• .. -% GENERt\L ENGINEERING LABORATORIES 
'1J567- · -~001-0046-002-0 L Laborntory Ci:rtl.ac:1UonJ 
-- ~ ~ ___ }2. ·· iltfeeting today's needs with a vision for romorroi•·. STATE GEL EPI 

~ "-'" FL ES7!5613729-1 ES7472187458 

. 
0

R,1 ToR\~S· ~~ i~i:o 1oss2 
TN 02934 
VA 00151 

CERTIFICATE OF ANALYSIS wr 999ssn9 

Client: 

Contact: 

Bechtel 
P0Box350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/J(W 

cc: BECH00195 

Sample ID 

Lab JD 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

ReportDate: March 15, 1995 

: KW02005 SFS 

: 9502367-05 

: Soil 
: 02/16$5 

: 02/20/95 
: Routine 
: Client 

Page 1 of3 

Parameter Qualifier Result DL RL Units DF Analyst Date TlIDe Batch M C 

Organic Prep 
~vaporative Loss @ 105 C 

;tals Analysis 

Arsenic 

Thallium 
Silver 

Aluminum 

Barium 
Beryllium 
Calcium 

Cadmium 

Cobalt 
Chromium 

Copper 

Iron 

Potassium 
Magnesium 

Manganese 

Sodium 
Nickel 

Lead 
Antimony 
Selenium 
Vanadium 

Zinc 
Mercury 

u 
u 

J 

u 

J 
J 

J 

u 
u 
u 

u 

68.0 

8.10 
2.50 

8.22 

3220 
7.41 
3.29 

135000 

1.19 
1.74 

9.70 

1)..4 

2730 

1690 

10200 

11.2 
30000 

5.87 

32.9 
32.9 

98.7 
11.6 
480 

0.282 

1.00 

0.164 
0.164 

1.59 

8.65 

l.47. 
0.428 

143 

0.760 
0.536 

1.83 
l.83 

'632 

104 
6.02 

0.421 
59.2 
2.14 

123 
8.03 

98.7 
0.648 
0.924 

0.282 

LOO wt% 

2.50 mg/kg 

2.50 mg/kg 
8.22 mg/kg . 

82.2 mg/kg 
8.22 mg/kg 
3.29 mg/kg 
82.2 mg/kg 
2.50 mg/kg 
3.29 mg/kg 
8.22 mg/kg 
8.22 mg/kg 
32.9 mg/kg 
658 mg/kg 

32.9 mg/kg 

3.29 mg/kg 

329 mg/kg 
8.22 mg/kg 

32.9 mg/kg 
32.9 mg/kg 

98.7 mg/kg 

3.29 mg/kg 
6.58 mg/kg 

0.282 mg/kg 

1.0 GWL 03/03/95 2300 62738 N 

1.0 RMJ 02.127/95 1606 62285 2 

1.0 RMJ 02127/95 1244 62285 3 1 
2.0 JSS 02128/95 1242 62288 4 1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.0 

2.0 
2.0 

2.0 
2.0 

2.0 
2.0 
2.0 
2.0 

LO TA W 02128/95 1056 62291 5 1 

1111111 !Ill! II~ 11111 !tlll lllll lll!I !Ill llll!l ll!ll l!!I till 
P 0 Box 307 l 2 • Charleston. SC 29J l 7 • (S03l 556-817 l • fa'I: 1803) 766-l l 78*9502367-05• 
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!"'~ .. ~\ GENERAL ENGINEERING LABORATORIES "'"' 
n y::.7 _ -~OO'l-0046-002-0 l ratory Ctrtl!IC::U!ons 
-- ~ · _. .. ,<J -· ;\;feeting today's needs with a risionfor tomorrO'.«. STATE GEL EPI 

"7~ ~ FL ES71561S7194 E$7472/S7453 

~ro~· ~ ~ ~ 
TN 02934 
VA 00151 

CERTIFICATE OF ANALYSIS v.1 999ssm 

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Meta.ls Analysis 

Arsenic 
Thallium 
Silver 
Aluminum 

:Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnestum 
Manganese 
Sodium 

Nickel 

Lead 

Antimony 

Selenium 
Vanadium 
Zinc 
Mercury 

u 
u 

J 
u 

u 
u 
u 
u 

J 

u 
u 
u 
u 
u 

u 

71.0 

5.44 
2.50 
22.7 

2470 
10.5 
9.07 

318000 
4.54 
9.07 
22.7 
22.7 

2610 
1310 

14700 

20.2 
31000 

22.7 
90.7 
90.7 
272 

9.07 

90.1 
0.247 

Report Date: M:irch 15, 1995 

: K'N02006 SES 
; 9502367-06 

: Soil 
: 02/161.)5 
: 02/20195 
: Routine 
: Client 

DL 

LOO 

0.181 
0.181 
438 
23.9 
4.07. 
1.18 

39.5 
2.10 
1.48 
5.05 
5.05 

. 17.4 

286 
16.6 

1.16 
163 

5.92 
33.8 
22.l 

272 

1.79 
255 

0.247 

RL Units 

1.00 wt% 

250 mg/kg 
2.50 mg/kg 
22.7 mg/kg 
227 mg/kg 
22.7 mg/kg 
9.07 mg/kg 
227 mg/kg 

4.54 mg/kg 
9.fJ7 mg/kg 
22.7 mg/kg 
22.7 mg/kg 
90.7 mg/kg 
1810 mg/kg 
90.7 mg/kg 
9.07 mg/kg 
9fJ7 mg/kg 
22.7 mg/kg 
90.7 mg/kg 
90.7 mg/kg 
272 mg/kg 

9.07 mg/kg 

18.1 mg/kg 

0.247 mg/kg 

Page 1 of3 

DF Analyst Date Tune Batch M C 

1.0 GWL 03/03f.:15 2300 62738 1 N 

1.0 R.,\4J 02127195 1610 62285 2 
1.0 &\1J OW.7195 1257 62285 3 
5.0 JSS OW.8195 1209 62288 4 1 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 

5.0 
1.0 TAW OW.8195 1059 62291 5 l 

lllllll lllll lllll lllll lllll !l\ll lll!l llll llltl\ 1111111~ 1111 
P 0 Bo., 307 ! 2 • Charksror. SC ?9-! ! 7 • ! SOJl 556-S 17 l • Fax (303) 766-1178 "9502367 -06 .. 
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VA 00151 

CERTIFICATE OF ANALYSIS wr 999ssm 

Client: Bechtel 
PO Box350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

a.ls Analysis 
rsenic 

Thallium 

Silver 

Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Cbrornium 

Copper 

Ixon 
Potassium 

Magnesium 
Manganese 
Sodium 

Nickel 

Lead 
Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

u 
u 

u 

J 
J 

u 
u 
u 

u 

83.0 

10.2 

2.50 

7.74 

4830 

9.43 

3.10 
67900 
· 1.91 

239 
13.0 

16.1 

3350 

3720 

14700 

11.4 

65700 

13.1 

31.0 
31.0 
92.9 
405 
442 

0.377 

Report Date: March 15, 1995 

: KW02007 SFS 

: 9502367-07 

: Soil 
: 02/16195 

: 02/20195 

: Routine 

: Client 

DL 

LOO 

0.310 

0.310 

1.50 

8.14 

139 < 

0.402 
13.5 

0.715 

0.505 

1.72 

1.72 

5.94 

975 

5.67 

0.396 

55.7 

2.02 

115 

755 

92.9 

D.610 

0.870 

0.377 

RL Units 

1.00 wt% 

2.50 mg/k:g 

2.50 mg/k:g 

7.74 mg/k:g 
77.4 mg/kg 
7.74 mg/kg 

3.10 mg/k:g 
77.4 mg/kg 
2.50 mg/k:g 
3. 10 mg/kg 
7.74 mg/kg 

7.74 mg/k:g 

31.0 mg/k:g 

619 mg/k:g 
31.0 mg/k:g 

3.10 mg/k:g 

310 mg/k:g 
7.74 mg/k:g 

31.0 mg/k:g 

31.0 mg/k:g 

92.9 mg/k:g 
3.10 m~g 
6.19 mg/k:g 

0.377 mg/k:g 

Page 1of3 

DF Analyst Date Time Batch M C 

1.0 GWL 03103195 2300 62738 1 N 

i.o ruvu 02121195 1614 62285 2 i 
1.0 RMJ 02127195 1302 62285 3 l 
LO JSS 02n8/95 1244 62288 4 l 
LO 
LO 

1.0 
1.0 
1.0 

LO 
1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 

1.0 

1.0 

1.0 

LO 
LO 
1.0 TAW 02128/95 1101 62291 5 1 

I llll!l lllll l!lll lllll lllll lll!l l!!ll llll llll!l 11111 Ill! Ill! 
P 0 Bo.~ 30712 • Charleston. SC 294 l 7 • (803) 556-817 ! • F:ix ( SOJ) 766- I l 78'"9502367-07" nn?4 ·J v-
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CERTIFICATE OF ANALYSIS wr 99988779 

Client: 

Contnct: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesrfKW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Report Date: March 15, 1995 

: KW02008 SBS 

: 9502367-08 

: Soil 

: 02/16195 
: 02/20195 

: Routine 
: Clieot 

Page 1 of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Thallium 
Silver 

Aluminum 
Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 
MagneS:ium 

Manganese 

Sodium 

Nickel 
Lead 

Pi.ntimony 

Selenium 

Vanadium 

Zinc 
Mercury 

J 
u 
u 

J 
u 

u 
J 

J 
u 

J 

u 
u 
u 
u 
u 
J 
u 

54.0 

2.34 

2.50 

143 

2060 

9.19 

5.72 

284000 

2.86 

3.04 

5.70 

14.3 

1-ho 
973 

13100 

13.9 

20000 

143 

57.2 

57.2 

172 

5.72 

7.21 

0.200 

1.00 

0.114 

0.114 

2.76 

15.0 

2.56 

0.744 

24.9 

1.32 

0.932 

3.18 

3.19 

"11.0 

180 

10.5 

0.732 

103 
3.73 

21.3 

14.0 

172 

1.13 

1.61 
0.159 

LOO wt% 

2.50 mg/kg 

2.50 ~g/kg 
14.3 mgf..i::g 

143 mgf..i::g 
143 mg/kg 

5.72 mg/kg 

143 mg/kg 

2.86 mg/kg 

5.72 mg/kg 

143 mg/kg 

143 mgtkg 

57.2 mg/kg 

1140 mg/kg 

57.2 mg/kg 

5.72 mg/kg 

572 mg/kg 

14.3 mg/kg 
57.2 mg/kg 

57.2 mg/kg 

172 mg/kg 

5.72 mg/kg 

11.4 mg/kg 

0.200 mg/kg 

1.0 GWL 03/03195 2300 62738 N 

1.0 

1.0 

5.0 

5.0 

5.0 
. 5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

RMJ 
RMJ 

JSS 

02127195 1619 62285 2 1 
02127195 1308 62285 3 

02128195 1212 62288 4 1 

1.0 TAW 02128195 1104 62291 5 1 

l IU\ll lllll ll!ll ll!ll lllll !illl lllll llll llllll llllllill llll 
P 0 Bo.~ 307 l :! • Ch:i.r!c:smn. SC '.!9417 • (803) 556-S ! 71 • :::1, fSQ}) 766-1178*9502367 -08" nn·1'"' 
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ft'~ ~\ GENERAL ENGINEERING LABORATORIES 
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CERTIFICATE OF ANALYSIS wr 9wssm 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Key W est!I.0N 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Report Date: March 15, 1995 

: KW02009 SFS 

: 9502367-09 

: Soil 

: 02116195 

: 02120195 
: Routine 

: Client 

Page l of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss@ 105 C 

·.als Analysis 

.csenic 

Thallium 

Silver 

Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 
Manganese 

Sodium 

Nickel 

Lead 

Antimony 

Selenium 
Vanadium 

Zinc 

Mercury 

u 
u 

u 

u 
J, 

J 

J 
u 
u 
u 

u 

78.0 

630 
250 
5.98 

3760 

8.75 

2.50 

128000 

2..50 
2.45 

11.2 

2.08 

1540 
:.·' 
2940 

12000 
8.75 

49300 
5.08 

23.9 

23.9 

71.8 

14..5 
19.8 

0.296 

1.00 1.00 

0.239 2.50 

0.239 2.50 

l.16 5.98 

6.29 59.8 

1.07. 5.98 

0.311 2.50 

10.4 59.8 

0.553 2.50 

0.390 2.50 

133 5.98 

1.33 5.98 

4.59 23.9 

75.4 478 

438 23.9 

0.306 2.50 

43.l 239 

1.56 5.98 

8.92 23.9 

5.84 23.9 

71.8 71.8 

0.471 2.50 

0.672 4.78 

0.296 0.296 

wto/o 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 
mg/kg 

mg/kg 

mg/kg 

mglkg 

mg/kg 
mglkg 

mg/kg 
mgl'.teg 
mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

1.0 GWL 03/03195 2300 62738 N 

1.0 

1.0 
LO 
1.0 
1.0 

1.0 

1.0 
LO 
LO 
1.0 

LO 
LO 
1.0 

1.0 
1.0 

1.0 

1.0 
1.0 

LO 
LO 
LO 
LO 

RMJ 
R.iVfJ 
JSS 

02127195 1623 

02127195 1313 

02128/95 1246 

62285 2 

62285 3 

62288 4 1 

LO TAW 02128195 1106 62291 5 

I lllllllllll lll!l lllll l!lll !llll lll~llllllllll ll!ll llll llll 
PO Bo;<; 30712 • Charleston. SC 29-H 7 • (S03) 556-8 ! 7 l • Fax ( 303) 766· l l 78*9502367-09• 0030 
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CERTIFICATE OF ANALYSIS wr 99988779 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesrIK.W 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Report Date: March 15, 1995 

: KW02010 SBS 

: 9502367-10 

: Soil 
: 02116195 

: 02/20195 

: Routine 

: Client 

Pagelof3 

Parnmeter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Thallium 

Silver 

Aluminum 

Barium 

Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 

Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

J 

u 
u 

J 

u 

u 
J 

J 

u 

J 

u 
u 
u 
u 
u 
J 

u 

55.0 

1.95 

2.50 

14.6 

3030 

10.8 

5.85 

324000 

2.92 

2.06 

3.85 

14.6 

1490 

1090 

17200 

18.4 

18700 

14.6 

58.5 

58.5 

175 

5.85 

2.19 

0.200 

1.00 

0.117 

0.117 

2.82 

15.4 

2.62. 

0.760 

25.4 

1.35 

0.953 

3.25 

3.26 
. 11.2 

184 

10.7 

0.749 

105 

3.81 

21.8 

143 

175 

1.15 

1.64 

0.196 

LOO wt% 

2.50 mg/kg 

2.50 mgJkg 

14.6 mgikg 

146 mgJkg 

14.6 mg/kg 

5.85 mgikg 

146 mglkg 
2.92 mgikg 

5.85 mgJkg 

14.6 mg/kg 
14.6 mg/k:g 

58.5 mgJkg 

1170 mgikg 

58.5 mg/kg 

5.85 mgJkg 

585 mgJkg 

14.6 mg/kg 

58.5 mgikg 

58.5 mg/kg 

175 mgikg 

5.85 mg/kg 
11.7 mg/k:g 

0.200 mgikg 

1.0 GWL 03/03195 2300 62738 N 

LO Ri'vlJ 02n1195 1628 622s5 2 1 
1.0 RMJ 02127195 1317 62285 3 

5.0 JSS 02128195 1216 62288 4 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

1.0 TA W 02128/95 1113 62291 5 1 

lllllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
PO Box 30712 • Ch~rksron. SC 29~!7 • (803) 556-3171 • F:u (80}) 766-1173*9502367-lO· Q Q 3 3 
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:;;~~. , · ·- ,0· -· AI eering today ·s needs with a vision for romorro1r. STATE GEL EPI 

~ ~ FL E87!56/87294 E37472/37458 
OJ"( -S• NC 233 

4 TOR\"-' SC 10120 10582 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WesrJKW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
~- raporati.ve Loss @ 105 c 

.:tals Analysis 
Arsenic 

Thallium 

Silver 

Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 

Manganese 

Sodium 
Nickel 

Lead 

Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

J 

u 
u 

J 

u 

u 
J 

J 

u 

u 
u 
u 
u 
u 
J 

u 

37.0 

133 

2.50 

10.4 

2840 

8.61 
4.18 

253000 

2.50 

2.71 

6.62 
. lP.4 

1200 

936 
. 15300 

16.5 

14200 
10.4 

4L8 

4L8 

125 

4.18 

6.43 

0.200 

Report Date: March 15, 1995 

: KW02011 SFS 

: 9502367-11 

: Soil 

: 02/17195 

: 02/20195 
: Routine 

: Client 

DL 

1.00 

0.0835 

0.0835 

2.02 

l LO 

L87. 
0.543 

18.2 

0.965 

0.681 

232 

233 

8.02 

132 

7.64 

0.535 
75.2 

2.72 

15.6 

10.2 

125 

0.823 

1.17 

0.142 

RL Units 

LOO wt% 

2.50 mg/kg 

2.50 mg/kg 

10.4 mg/kg 

104 mg/kg 
10.4 mglkg 
4.18 mg/kg 

104 mg/kg 
2.50 mg/kg 

4.18 mg/kg 

10.4 mg/kg 

10.4 mg/kg 

4L8 mg/kg 

835 mg/kg 

4L8 mg/kg 

4.18 mg/kg 

418 mg/kg 
10.4 mg/kg 

4L8 mg/kg 

41.8 mg/kg 

125 mg/kg 

4.18 mg/kg 

8.35 mg/kg 

0.200 mg/kg 

TN 02934 
VA 00!5! 
WI 99983779 

Pagelof3 

DF Analyst Date Time Batch M C 

1.0 GWL 03/03195 2300 62738 N 

LO RMJ 02127195 1632 62285 2 

LO RMJ 02127195 1322 62285 3 l 

5.0 JSS 02128195 1138 62288 4 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

LO TAW 02128/95 lll6 62291 5 1 

1111111111111111! lllll l!lll lllll lllll !Ill llllll lllll l!ll llli 
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-- • · CJ_. 1Vfeeri11g todav 's needs with a 1;ision jor tomorro11·. STATE GEL EPI 
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CERTIFICATE OF ANALYSIS wr 999ssn9 

Client 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWest!KW 

cc: BECHC-0195 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Report Date: March 15, 1995 

: K\V02012 SES 

: !i502367-12 

: Soil 
: rr2/17/95 

: rr2/20/95 

: Routine 

: Client 

Page 1of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Thallium 
Silver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 
Magnesium 
Manganese 

Sodium 

Nickel 

Lead 
Antimony 

Selenium 

Vanadium 

Zinc 

Mercury 

u 
u 

J 
u 

u 
J 

J 

u 

J 
u 
u 
u 
u 
J 

u 

38.0 

3.11 
2.50 

10.6 

5000 
. 9.66 

4.24 

250000 

250 
4.06 

9.45 

10.6 

2420 

1160 

20000 

25.7 

16400 

4.81 
42.4 

41..4 

127 

4.24 

3.04 

0.200 

1.00 

0.0849 

0.0849 

2.05 

ll.2 

1.90. 

0.552 

185 
0.980 

0.692 

2.36 

236 

'8.15 

134 

7.77 

0.543 

76.4 

2.77 

15.8 

10.4 

127 

0.836 

1.19 

0.129 

1.00 wt% 

2.50 mglkg 
2.50 mg/kg 

10.6 mglkg 

106 mglkg 

10.6 mg/kg 

4.24 mg/kg 

106 mg/kg 

2.50 mg/kg 
4.24 mg/kg 

10.6 mglk:g 

10.6 mg/kg 

42.4 mg/kg 

849 mg/kg 

42.4 mg/kg 
4.24 mg/kg 

424 mg/kg 

10.6 mg/kg 
42.4 mg/kg 

42.4 mg/k:g 

127 mg/kg 

4.24 mg/k:g 

8.49 mg/kg 

0.200 mg/kg 

1.0 GWL 03103195 2300 62738 N 

1.0 RMJ 02127195 1655 62285 2 

1.0 R.MJ 02127195 1336 62285 3 l 
5.0 JSS 02128195 1217 62288 4 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 
5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

I.0 TA W 02/28195 1118 62291 5 l 

1111111 lll11 Ill~ llll1 lllll lllll l~ll llll llllll lllll llll llll 
r: n 3 9 PO Bo~ 307 [ 2 • Ch:.irlcswn. SC '.29-l ! 7 • !S03) 556·8 I 7 ! • fa~ !803 l 766-1 l 78"'9502367-12* IJ v 



\.. £.NG/y 
·"'<=-'' ' ~,¢. 

?7567- · -~Ol-0046-002-01 boratoryCcrtlOeatlon.1 

f·[k, . .\ GENER.\L ENGINEERING LABORATORIES r.a 
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CERTIFICATE OF ANALYSIS WI 999sm9 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lari Keller 

Project Description: Key West!KYV 

cc: BECH00195 Report Date: March 15, 1995 

Sample ID : KW02013 SFS 

Lab ID : 9502367-13 

Matrix : Soil 
Date Collected : CJ2Jl7/95 

Date Received : O"..J20195 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL 

Organic Prep 
.··-~vaporative Loss@ 105 C 65.0 1.00 

t.al.s Analysis 

A.--seo.i.c 4.80 0.150 

Thallium u 250 0.150 

Silver u 18.8 3.63 

Aluminum 3990 19.8 

Barium J 8.95 337. 

Beryllium u 7.52 0.977 

Calcium 208000 32.7 

Cadmium u 3.76 1.74 

Cobalt J 5.19 1.23 

Chromium J 8.95 4.18 

Copper u 18.8 4.19 

Iron 1840 '14.4 

Potassium 1830 T37 

Magnesium 13800 13.8 

Manganese 14.8 0.962 

Sodium 30800 135 

Nickel J 5.99 4.90 

Lead u 75.2 28.0 

Antimony u 75.2 183 

Selenium u 226 226 

Vanadium J 2.01 1.48 

Zinc 69.7 2.11 

Mercury u 0.200 0.199 

Page 1 of3 

RL Units DF Analyst Date Time Batch M 

1.00 wt% 1.0 GWL 03103195 2300 62738 

2.50 mg/kg 1.0 RMJ 02n.7/95 1700 62285 2 

250 mg/kg 1.0 R.l\1.J 02f27195 1340 62285 3 

18.8 mg/kg 5.0 JSS 02128195 1219 62288 4 

188 mg/kg 5.0 

18.8 mg/kg 5.0 

7.52 mg/kg 5.0 

188 mg/kg 5.0 

3.76 mg/kg 5.0 

7.52 mg/kg 5.0 

18.8 mg/kg 5.0 

18.8 mg/kg 5.0 

75.2 mg/kg 5.0 

1500 mg/kg 5.0 

75.2 mg/kg 5.0 

7.52 mg/kg 5.0 

752 mg/kg 5.0 

18.8 mg/kg 5.0 

75.2 mg/kg 5.0 

75.2 mg/kg 5.0 

226 mg/kg 5.0 

7.52 mg/kg 5.0 

15.0 mg/kg 5.0 

0.200 mg/kg 1.0 TAW 02128195 1121 62291 5 

c 

N 

l 

l 

1 
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CERTIFICATE OF ANALYSIS WI 999srn9 

Client: 

Contact: 

Bechtel 

POBox350 

Oak Ridge, Te::m.essee 3783 l-0350 

Ms. Lori Keller 
Project Description: Key W estl'f.\YI 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Report Date: March 15, 1995 

: K\.V02014 SFS 

: 9502367-l4 

: Soil 

: CJ2/17/95 

: 02/20195 

: Routine 

: Client 

Page l of 3 

Parameter Qualifier Result DL RL Uniti DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 

Thallium 

Silver 

Aluminum 
Barium 
Beryllium 
Calcium 

Cadmium 

Cobalt 

Chromium 
Copper 
Iron 
Potassi~ 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 
Antimony 

Selenium 

Vanadium 

Zinc 

Mercury 

u 
u 

J 
u 

u 
J 

J 

u 

J 

u 
u 
u 
u 

u 

66.0 

4.90 

2.50 

193 

3460 

952 
7.74 

251000 

3.87 

3.68 

6.99 

193 

1720 

1730 

16400 

17.4 

30600 

5.82 

77.4 

77.4 

232 

7.74 

78.0 

0.286 

1.00 

0.155 

0.155 

3.74 

20.4 

3.47. 

1.01 

33.7 

1.79 

l.26 

430 
4.31 

. 14.9 

244 
14.2 

0.991 

139 

5.05 

28.9 

18.9 

232 

152 

2.17 

0.286 

1.00 wt% 

2.50 mg/kg 
2.50 mg/kg 

193 mg/kg 

193 mg/kg 

19.3 mg/kg 
7.74 mgikg 
193 mg/kg 

3.87 mg/kg 

7.74 mg/kg 

19.3 mg/kg 

193 mg/kg 

77.4 mg/kg 

1550 mg/kg 

77.4 mg/kg 

7.74 mg/kg 

774 mg/kg 

193 mg/kg 
77.4 mg/kg 

77.4 mg/kg 

232 mg/kg 

7.74 mg/kg 

15.5 mg/kg 

0.286 mg/kg 

1.0 GWL 03108195 2300 62738 

1.0 RMJ 02127/95 1704 62285 2 

1.0 Ri.'vfJ 02127195 1353 62285 3 

N 

5.0 JSS 02128195 1221 62288 4 l 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 
5.0 

5.0 

5.0 
5.0 
5.0 

5.0 

1.0 TAW 02128195 1123 62291 5 l 

1111111 lllll lllll Illll llll I lllll lllll Ill! 1111111!11111111111 
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CERTIFICATE OF ANALYSIS wr 999ssn9 

Client: 

Contact: 

Bechtel 
POBo;i:.350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West!K:W 

cc: BECH00195 Report Date: March 15, 1995 

Sample ID : KW02015 SBS 
Lab ID : 9502367-15 
Matrih : Soil 
Date Collected : 02117195 
Date Received : 02120/95 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL 

Organic Prep 
,..··aporative Loss@ 105 C 48.0 LOO 

als Analysis 

• ..rsenic 1 2.48 0.101 

Thallium u 2.50 0.101 

Silver u 12.7 2.44 

Aluminum 4040 133 

Barium J 113 2.27. 

Beryllium u 5.06 0.658 

Calcium 292000 22.0 

Cadmium u 2.53 1.17 

Cobalt J 2.95 0.825 

Chromium 1 6.25 2.81 

Copper u 12.7 2.82 

Iron 2590 "9.72 

Potassium J 850 159 

Magnesium 20400 9.26 

Manganese 24.1 0.648 

Sodium 16600 91.1 

Nickel J 4.89 330 

Lead u 50.6 18.9 

Antimony u 50.6 123 

Selenium u 152 152 

Vanadium u 5.06 0.997 

Zinc 1 3.57 1.42 

Mercury u 0.200 0.131 

Page 1 of3 

RL Units DF Analyst Date Time Batch M 

1.00 wt% LO GWL 03103195 2300 62738 

2.50 mg/kg LO RMJ 02f2.7/95 1709 62285 2 
2.50 mg/kg 1.0 RMJ 02f2.7/95 1357 62285 3 
12.7 mg/kg 5.0 JSS 02f2.8195 1223 62288 4 
127 mg/kg 5.0 
12.7 mg/kg 5.0 
5.06 mg/kg 5.0 
127 mg/kg 5.0 

2.53 mg/kg 5.0 
5.06 . mg/kg 5.0 
12.7 mg/kg 5.0 
12.7 mg/kg 5.0 

50.6 mg/kg 5.0 

1010 mg/kg 5.0 

50.6 mg/kg 5.0 
5.06 mg/kg 5.0 
506 mg/kg 5.0 

12.7 mg/kg 5.0 

50.6 mg/kg 5.0 

50.6 mg/kg 5.0 
152 mg/kg 5.0 

5.06 mg/kg 5.0 
10.1 mg/kg 5.0 

0.200 mg/kg 1.0 TAW 02/28/95 1126 62291 5 

c 

N 

l 
1 
1 

111111111111 Illll lllll lllll ~l!l lllll llll llllll lllll llll !Ill 
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CERTIFICATE OF ANALYSIS wr 999ssm 

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Qualifier Result 

Evaporative Loss@ 105 C 55.0 

Metals Analysis 
Arsenic 

Thallium 

Silver 

Aluminum 

Barium 
Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 
Sodium 
Nickel 
Lead 
Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

u 
u 

J 
u 

u 
J 
J 

u 

u 
u 
u 
u 
u 

u 

2.96 

2.50 

14.6 

3670 

9.89 

5.85 

241000 

2.92 

2.74 

4.84 

14.6 

lJ'lD 
1540 

204{)0 

19.0 

23100 

14.6 
58.5 

58.5 

175 

5.85 

72.l 
0.200 

Report Date: March 15, 1995 

: KW02016 SFS 

: 9502367-16 

: Soil 
: OOJ17/95 

: 02120195 

: Routine 

: Client 

DL 

1.00 

0.117 

0.117 

2.82 

15.4 

2.62. 

0.760 

25.4 

135 
0.953 

3.25 
3.26 

. 11.2 

184 
10.7 

0.749 

105 

3.81 

21.8 
143 

175 

1.15 
1.64 

0.134 

RL Units 

LOO wt% 

2.50 mg/kg 
2.50 mg/kg 
14.6 mg/kg 
146 mg/kg 
14.6 mg/kg 
5.85 mg/kg 
146 mg/kg 

2.92 mg/kg 
S.85 mg/kg 
14.6 mg/kg 

14.6 mg/kg 

58.5 mgJkg 
1170 mg/kg 
585 mg/kg 

5.85 mg/kg 

585 mg/kg 
14.6 i:ng/kg 
58.5 mg/kg 
58.5 mg/kg 
175 mg/kg 

5.85 mg/kg 
11.7 mg/kg 

0.200 mglkg 

Page 1 of3 

DF Analyst Date Time Batch M C 

1.0 GWL 03/03195 2300 62738 l N 

l.D RMJ 02127/95 1713 62285 2 l 

1.0 RMJ 02/27195 1402 62285 3 l 

5.0 JSS 02128195 1225 62288 4 1 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 
5.0 

1.0 TAW 02128195 1128 62291 5 1 

I \lllll ll\111\ll\ 11\!l lllll ~lll l~\l llll llllll lllll II~ !Ill 
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CERTIFICATE OF ANALYSIS WI 999ssn9 

Clieot: 

Contact: 

Bechtel 

POBox350 

Oak. Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Westit.0R' 

cc: BECH00195 

Sample ID 
Lab ID 
Ma au 
Date Collected 
Date Received 

Priority 
Collector 

Report Date: M:arch 15, 1995 

: KW020l7 SBS 

: 9502367-17 

: Soil 

: IJ2/17i95 

: 02/'20195 
: Routine 

: Client 

Page 1of3 

Parameter Qualifier Result DL RL UnitS DF Analyst Date Time Batch M C 

Organic Prep 
/~-. aporative Loss @ 105 C 

..:tals Analysis 
Arsenic 

Thallium 
Silver 

Aluminum 

Barium 

Beryllium 
Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 

Lead 

Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

J 
u 
u 

J 
u 

u 
J 
J 

u 

J 

u 
u 
u 
u 
J 
u 

41.0 

2.31 
2.50 

11.2 

3760 

9.88 
4.46 

258000 

2.50 

2.02 

6.81 

11.2 

!830 
1120 

20400 
21.2 

17400 

5.21 
44.6 

44.6 

134 

4.46 

8.03 

0.200 

1.00 

0.0892 

0.0892 

2.15 

11.7 

2.00. 
0.580 

19.4 

1.03 

0.727 

2.48 

2.48 

8.56 
140 

8.16 

0.571 

80.3 
2.91 

16.6 

10.9 

134 

0.879 

1.25 

0.126 

LOO wt% 

2.50 mg/kg 

2.50 mg/kg 

11.2 mg/kg 

112 mg/kg 
11.2 mg/kg 
4.46 mg/kg 

112 mg/kg 

2.50 mg/kg 

4.46 mg/kg 

11.2 mg/kg 

11.2 mg/kg 

44.6 mg/kg 

892 mg/kg 
44.6 mg/kg 

4.46 mg/kg 

446 mg/kg 

11.2 mg/kg 

44.6 mg/kg 

44.6 mg/kg 

134 mg/kg 

4.46 mg/kg 

8.92 mg/kg 

0.200 mg/kg 

1.0 GWL 03/03195 2300 62738 N 

1.0 RMJ 02127195 1718 62285 2 

1.0 RMJ 02127195 1406 62285 3 1 
5.0 JSS 02128195 1227 62288 4 1 . 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 
5.0 

5.0 
5.0 

5.0 

5.0 

s.o 
5.0 

1.0 TAW 02/28195 1131 62291 5 l 

l llllll lllll lllll Illll lllll lllll lllll llll llllll lllll llll llll 
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CERTIFICATE OF ANALYSIS wr 999ss119 

Client: Bechtel 

PO Box350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 

Thallium 
· Silver 

Aluminum 

Barium 

Beryllium 
Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 
Magnes'ium 

Manganese 

Sodium 

Nickel 
Lead 

Antimony 

Selenium 

Vanadium 
Zinc 

Mercury 

J 
u 
u 

J 

u 

u 
1 
1 

u 

u 
u 
u 
u 
u 

u 

48.0 

1.36 
2.50 
12.7 

3590 

10.1 
5.06 

230000 

2.53 

3.50 

8.34 

12.7 

2070 

1030 

22700 

225 
20500 

12.7 

50.6 
50.6 
152 

5.06 

29.8 

0.200 

Report Date: March 15, 1995 

: KW02018 SBS 

: 9502367-18 

: Soil 

: 02117195 

: 02120195 
: Routine 

: Client 

DL 

1.00 

0.101 

0.101 

2.44 
13.3 

2.27. 

0.658 

22.0 

1.17 

0.825 

2.81 

2.82 
. 9.72 

159 

9.26 

0.648 

91.1 

3.30 

18.9 
123 

152 

0.997 

1.42 

0.105 

RL Units 

1.00 wt% 

2.50 mglk:g 
2.50 mglk:g 
12.7 mglk:g 
127 mg/kg 

12.7 mg/kg 
5.06 mglk:g 
127 mglk:g 

2.53 mg/kg 
5.06 mglk:g 
12.7 mglk:g 
12.7 Inglkg 
50.6 mglk:g 
1010 mglk:g 
50.6 mglk:g 
5.06 mg/kg 
506 mg/kg 
12.7 mg/kg 
50.6 mglk:g 
50.6 mglk:g 
152 mg/kg 

5.06 mglk:g 
10.l mglk:g 

0.200 mglk:g 

Page 1 of3 

DF Analyst Date Tune Batch M C 

LO GWL 03/03195 2300 62738 1 N 

1.0 
1.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

RMJ 

RMJ 
JSS 

02127195 1731 

02127195 1411 

02128195 1236 

62285 2 1 
62285 3 
62288 4 

1.0 TA W 02128195 1133 6229 i 5 1 

I 1lllll lllll Ill~ lllll lllll lllll l~\l llll llllll lllll llll llll 
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CERTIFICATE OF ANALYSIS wi 999sm9 

Client: Bechtel 

POBox350 

Contact: 
Oak Rldge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 

-senic u 5.00 

.ead u 5.00 

Antimony u 5.00 
Selenium u 5.00 

Thallium u 5.00 

Silver u 0.0300 

Aluminum u 0.250 

Barium u 0.0300 
Beryllium u 0.0100 

Calcium J 0.147 

Cadmium u 0.00500 

Cobalt u 0.0300 

Chromium u 0.0300 

Copper u 0.0:300 

Iron J 0.0256 

Potassium u 2.00 

Magnesium u 0.100 

Manganese u 0.0300 

Sodium u LOO 

Nickel u 0.0300 

Vanadium u 0.0300 

Zinc u 0.0200 

Mercury u 0.500 

following prep procedures were performed: 
,rapbite Furnace 

ICP 

Report Date: March 15, 1995 

: KW02019 DFW 

: 9502367-19 
: GroundH20 

: 02/17195 

: 02/20195 

: Routine 

: Client 

DL 

2.00 
2.00 

3.00 
2.00 

2.00 
0.00483 

0.0263. 
0.00448 
0.00130 

0.0435 
0.00231 
0.00163 
0.00556 
Q.()0557 

0.0192 

0.315 

0.0183 

0.00128 

0.180 
0.00652 
0.00197 
0.00281 

0.200 

RL Units 

5.00 ug/l 

5.00 ug/l 
5.00 ug/l 
5.00 ug/l 
5.00 ug/l 

0.0300 mg/l 
0.250 mg/I 

0.0300 mg/I 
0.0100 mg/l 

0.250 mg/I 
0.00500 mg/I 

0.0300 mg/I 
0.0300 mg/I 

0.0300 mg/I 
0.100 mg/I 

2.00 mg/I 

0.100 mg/I 

0.0300 mg/I 

1.00 mg/l 
0.0300 mg/I 
0.0300 mg/I 
0.0200 mg!! 

0.500 ugfl 

DF 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
LO 
1.0 
LO 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 
LO 
LO 
LO 

1.0 

Page 1 of3 

Analyst Date Time Batch M 

RMJ 02128195 2028 62282 1 
RMJ 03/01195 1256 62282 2 

RMJ 02128i95 1346 62282 3 
RMJ 02128195 1628 62282 4 

R.i.\'11 02128195 1047 62282 5 
JSS 02128195 1258 62283 6 

TAW 02125195 1551 62284 7 

FGD 02124195 1300 62282 8 

FGD 02124/95 1300 62283 9 

c 

1 
1 

l 

111111111111111111111111111111111111111111111111m1im1111 
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CERTIFICATE OF ANALYSIS WI 99938779 

Clieot: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37331--0350 

Ms. Lori Keller 
Project Description: Key W est!K:W 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

.A.rseo.ic 
Thallium 

Silver 

Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 

Cobalt 
Chromium 
Copper 

Iron 

Pota.ssi 1llil 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 
Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

u 
u 

u 

u 
J 

J 
J 

J 

u 
u 
u 
u 

u 

49.0 

7.96 

2.50 

12.9 

6170 

21.4 

5.16 

276000 

258 
3.25 

125 

9.:44 
9'150 

1160 

18500 

58.3 
16700 

7.69 

51.6 

51.6 
155 

5.16 
123 

0.200 

Report Date: March 15, 1995 

: KW02020 SBS 

: 9502367-20 

: Soil 
: f12.Jl7/95 

: f12.J20/95 
: Routine 
: Client 

DL 

LOO 

0.103 

0.103 

2.49 

13.6 

231. 

0.671 

22.4 

l.19 

0.841 

2.87 

2.87 

9.91 

163 

9.44 

0.660 

92.9 
336 

19.2 

12.6 

155 

1.02 

1.45 

0.105 

i 
Page 1 of3 

RL Units DF Analyst Date Time Batch M 

LOO wt% 1.0 GWL 03103195 2300 62738 1 

2.50 mg/kg 1.0 RMJ 02121195 1737 62285 2 
2.50 mg/kg 1.0 RMI 02/l1195 1415 62285 3 
12.9 mg/kg 5.0 JSS 02128195 1238 62288 4 

129 mg/kg 5.0 

12.9 mg/kg 5.0 

5.16 mg/kg 5.0 

129 mg/kg 5.0 
2.58 mg/kg 5.0 

5.16 mg/kg 5.0 

12.9 mg/kg 5.0 

12.9 mg/kg 5.0 

51.6 mg/kg. 5.0 
1030 mg/kg 5.0 

~1.6 mg/kg 5.0 

5.16 mg/kg 5.0 

516 mg/kg 5.0 
12.9 mg/kg 5.0 

5l.6 mg/kg 5.0 

51.6 mg/kg 5.0 

155 mg/kg 5.0 

5.16 mg/kg 5.0 

10.3 mg/kg 5.0 

0.200 mg/kg 1.0 TAW 02128195 1136 62291 5 

c 

N 

l 

111111111!111111! 1111111111 illll lllll llll llllll lllll llll ill[ 
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!~~- ~\ GENERAL ENGINEERING LABORATORIES 
n 5 67-"" -~O ~ -0046-002-0 l Laooratory c~rurk:won.s 
-- "', · .. . ~V"-· i'vfeeting today's needs with a visionfortomorro11-. STATE GEL EP! 

'.'.1'0 .:$' FL E37156J'ST294 E37472/l7453 
'/? ! \~S' NC 233 

r TOR SC lOl:m 10532 
TN 02934 
VA 0015! 

CERTIFICATE OF ANALYSIS m 999ssm 

Client: 

Contact: 

Bechtel 

PO Box. 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W est!I.CVV 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Report Date: March 15, 1995 

: KW02021 SES 

: 9502367-21 

: Soil 
: 02/17/95 

: 02/20195 
: Routine 

: Client 

Page 1of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Trme Batch M C 

Organic Prep 
/',:::._ ·<tporative Loss @ 105 C 

· als Analysis 

nrsenic 

Thallium 
Silver 

Aluminum 
Barium 
Beryllium 
Calcium 

Cadmium 

Cobalt 

Chromium 
Copper 

Iron 

Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 

Lead 
Antimony 

Selenium 

Vanadium 

Zinc 
Mercury 

J 
u 
u 

u 

u 
J 
J 

u 

J 

u 
u 
u 
u 

u 

44.0 

2.00 

2.50 

11.7 

5320 

13.8 
4.70 

310000 

2.50 

3.17 

11.7 

11.7 , 
3230 

1340 

20400 

28.4 

16200 

5.04 
47.0 

47.0 

141 

4.70 

31.7 
0.200 

LOO 

0.0940 

0.0940 

2.27 

12.4 

2.11. 

0.611 

20.4 

1.09 

0.766 

2.61 

2.62 
. 9.02 

148 

8.60 

0.602 

&4.6 
3.06 

17.5 

11.5 

141 

0.926 

132 
0.0897 

LOO wt% 

2.50 mg/kg 

2.50 mg/kg 

11.7 mg/kg 

117 mg/kg 

11.7 mg/kg 

4.70 mg/kg 

117 mg/kg 

2.50 mg/kg 

4.70 mg/kg 

11.7 mg/kg 

11.7 mg/kg 

47.0 mg/kg 

940 mg/kg 
47.0 mg/kg 

4.70 mg/kg 

470 mgJk:g 

11.7 mg/kg 

47.0 mgJk:g 

47.0 mgJk:g 

141 mgJk:g 

4.70 mgJk:g 

9.40 mg/kg 

0.200 mgJk:g 

LO GWL 03/03195 2300 62738 N 

1.0 Rl\'11 02n.7195 1741 62285 2 1 

1.0 Rl'vH 02n.7195 1420 62285 3 1 
5.0 JSS OW.8195 1240 62288 4 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
LO TA W OW.8195 1143 62291 5 l 

I llllll lllll lllll Illll lllll l!lll lllll llll llllll !11111111 llll 
P 0 Bo., 30712 • Ch:l:l.:>mn, SC :;9.;.17 • !803 l 5j6-817 l • F:i:-; <3031 "66· l l 7S*9502367-2 l" 



GENERAL ENGINEERING LABORl\TORIES 
Laboratory C•rtifications 

1Vfeering roday's needs wirh a visio11 for ronwrroll'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West!KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 
Thallium 
Silver 
Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 
Lead 
Antimony 
Selenium 
Vanadium 
Zinc 
Mercury 

B 
u 
u 

u 

u 
B 
B 

U* 

* 
B 

U* 
u 
u 
u 
u 
B 
u 

19.0 

0.856 
0.0650 

1.60 
1350 
9.13 

0.431 
362000 

0.767 
4.54 
3.25 
1.85 
1310 
317 

6690 
11.4 

2860 
2.16 
12.4 
8.10 
99.6 

0.654 
5.63 

0.0942 

Repon Date: Mayll.1995 

: KW02022 SFS 
: 9502377-01 
: Soil 
: 02120/95 
: 02121/95 
: Routine 
: Client 

DL 

1.00 

0.0650 
0.0650 

1.60 
8.73 
1.49 

0.431 
14.4 

0.767 
0.541 

1.85 
1.85 
6.37 
105 

6.07 
0.425 

59.7 
2.16 
12.4 
8.10 
99.6 

0.654 
0.933 

0.0942 

RL Units 

1.00 wt% 

1.00 mg/kg 
2.50 mg/kg 
8.30 mg/kg 
83.0 mg/kg 
8.30 mg/kg 
3.32 mg/kg 
83.0 mg/kg 
2.50 mg/kg 

16.6 mg/kg 
8.30 mg/kg 
8.30 mg/kg 
33.2 mg/kg 
664 mg/kg 
33.2 mg/kg 
3.32 mg/kg 
332 mg/kg 
13.3 mg/kg 
33.2 mg/kg 
33.2 mg/kg 
99.6 mg/kg 
3.32 mg/kg 
6.64 mg/kg 

0.200 mg/kg 

STATE GEL EPI 
FL ES7 l 56/S7294 ES7471/S7 458 
NC 233 
SC 10120 10582 
1N 02934 
VA 00151 
WI 99988779 

Page 1of3 

DF Analyst Date Time Batch M C 

1.0 MBB 03106195 2300 62795 

1.0 RMJ 03/01/95 2359 62292 2 
1.0 RMI 03101195 1621 62292 3 
5.0 JSS 03101195 1009 62293 4 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1.0 TA W 02128/95 0946 62297 5 

N 

l llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • fa~ (803) 766-1 178"9502377-01 • 00011 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
. Laborntory Ctrtifications 

Meeting coday's needs wich a i:isionfor tomorro11·. STATE GEL EPI 
R. E871561S7294 E3747218745S 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 

CERTIFICATE OF ANALYSIS WI 999ssn9 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WesrfKW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Report Date: May ll. 1995 Page l of3 

: KW02023 SBS 

: 9502377-02 

: Soil 

: 02120/95 

: 02121/95 

: Routine 

: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Organic Prep 
Fvaporative Loss @ 105 C 

a.ls Analysis 
:senic 

Thallium 

Silver 

Aluminum 

Barium 

Beryllium 
Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 

Antimony 

Selenium 

Vanadium 

Zinc 

Mercury 

B 
u 
u 

u 

u 
B 
B 
B 

B 

B 
u 
u 
u 
u 
B 
u 

22.0 

0.857 

0.0675 

1.66 

1300 
9.94 

0.448 

346000 

0.796 

1.90 

3.76 

1.99 

824 

401 

7740 

16.9 

3880 

2.64 

12.9 

8.41 

103 

0.679 

4.08 

0.0998 

1.00 

0.0675 

0.0675 

1.66 

9.06 

1.54 

0.448 

15.0 

0.796 

0.562 

1.92 

1.92 

6.62 

109 

6.3 l 
0.44! 

62.0 

2.25 

12.9 

8.41 

103 
0.679 

0.968 

0.0998 

1.00 

1.00 
2.50 

8.62 

86.2 

8.62 

3.45 

86.2 

2.50 

17.2 

8.62 

8.62 

34.5 

689 
34.5 

3.45 
345 

13.8 

34.5 

34.5 

103 

3.45 

6.89 

0.200 

wt% 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

LO MBB 03/06/95 2300 62795 

1.0 RMJ 03102195 0025 62292 2 

1.0 RMJ 03/01/95 1644 62292 3 

5.0 JSS 03101195 1039 62293 4 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0. 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

l.O TA W 02/28/95 0949 62297 5 

N 

I llllll lllll lllll lllll lllll lllll llrn llll llllll lllll llll llll 
P 0 Box 30712 ·Charleston, SC 29417 • (803) 556-8 l 7 I • Fax (803) 766- l l 78"9502377-02"' .., ... 

'Ii, • 01-.-• ! ,. "·•·, .J .• I,,,,...,...- GOOJ 



Client: 

Contact: 

GENER!\L ENGINEERING LABORATORIES 
Laboratory Certifications 

1Heeting today's needs with a vision for tomorron·. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 l-0350 
Ms. Lori Keller 

STATE 
FL 
NC 
SC 
1N 
VA 
WI 

GEL 
E37156137194 
233 
10120 
02934 
00151 
99988779 

EP! 
ES7472/8745S 

10582 

Project Description: Key Wesr!KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Report Dace: May 11, 1995 Page 1 of3 

: KW02024 SFS 
: 9502377-03 
: Soil 
: 02120/95 
: 02121195 
: Routine 
: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

Arsenic 
Thallium 
Silver 
Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Antimony 
Selenium 
Vanadium 
Zinc 
Mercury 

45.0 1.00 

1.43 0.0957 
u 0.0957 0.0957 
u 2.36 2.36 

3380 12.9 
B 11.l 2.19 
u 0.635 0.635 

325000 21.3 
u l.13 l.13 
B 3.26 0.797 
B 9.79 2.72 
B 3.86 2.72 

1810 9.38 

1120 154 

20800 8.94 

22.3 0.626 

12400 88.0 

B 5.45 3.19 
u 18.2 18.2 
u 11.9 11.9 
u 147 147 
u 0.963 0.963 

26.l l.37 
u 0.166 0.166 

1.00 

l.00 
2.50 
12.2 
122 

12.2 
4.89 
122 

2.50 
24.4 
12.2 
12.2 
48.9 
978 

48.9 
4.89 
489 
19.6 
48.9 
48.9 
147 

4.89 
9.78 

0.200 

we% 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

1.0 MBB 03/06/95 2300 62795 N 

l.O R...\11 03102195 0949 62292 2 
LO RMJ 03/01/95 1648 62292 3 
5.0 JSS 03/01195 1042 62293 4 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1.0 TAW 02/28/95 0951 62297 5 

! !1111111!111!11111!111111111111111111111!111111111111!!1111 

P 0 Box 30712 • Charlesron. SC 29417 • (803) 556-8171 • Fax (803) 766- l l 78'9502377-03 * 
... > 00017 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

1Yf eering today ·s needs wirlz a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box 350 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 Report Date: May 11, 1995 

Sample ID : KW02025 SBS 

Lab ID : 9502377-04 

Matrix : Soil 
Date Collected : 02120195 
Date Received : 02121195 
Priority : Routine 
Collector : Client 

-Parameter Qualifier Result DL RL Units 

Organic Prep 
Evaporative Loss @ 105 C 40.0 1.00 1.00 wt% 

t.als Analysis 
.rsenic 1.32 0.0877 1.00 mg/kg 

Thallium u 0.0877 0.0877 2.50 mg/kg 
Silver u 2:16 2. 16 11.2 mg/kg 
Aluminum 3500 11.8 112 mg/kg 
Barium B 10.5 2.01 11.2 mg/kg 
Beryllium u 0.582 0.582 4.48 mg/kg 
Calcium 322000 19.5 112 mg/kg 
Cadmium u 1.03 1.03 2.50 mg/kg 

Cobalt B 2.93 0.730 22.4 mg/kg 
Chromium B 8.94 2.49 l l.2 mg/kg 

Copper B 2.55 2.50 11.2 mg/kg 

Iron 1680 8.60 44.8 mg/kg 

Potassium B 761 141 896 mg/kg 
Magnesium 20300 8.20 44.8 mg/kg 
Manganese 22.3 0.573 4.48 mg/kg 
Sodium 11800 80.6 448 mg/kg 
Nickel B 6.90 2.92 17.9 mg/kg 

Lead u 16.7 16.7 44.8 mg/kg 

Antimony u 10.9 10.9 44.8 mg/kg 

Selenium u 134 134 134 mg/kg 
Vanadium u 0.883 0.883 4.48 mg/kg 

Zinc 22.5 1.26 8.96 mg/kg 

Mercury u 0.159 0.159 0.200 mg/kg 

DF 

1.0 

1.0 
1.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1.0 

Laboratory Certifications 

STATE 
FL 
NC 
SC 
11'1 
VA 
WI 

GEL 
£87156187294 
233 
10120 
02934 
00151 
99988779 

EPI 
E37472/87458 

10582 

Page l of 3 

Analyst Date Tii:ne Batch M 

MBB 03106195 2300 62795 

RMJ 03102195 0953 62292 2 
RMJ 03101/9 5 1702 62292 3 

JSS 03/01195 1044 62293 4 

TAW 02128/95 0954 62297 5 

c 

N 

1 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
iHeelil!g today's needs with a l'isio11 for wmorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Laboratory Certifi<11tion.s 

ST . .\ TE GEL EP! 
FL ES? 156187294 ES7472/S7458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
Wl 99988779 

Project Description: Key West!KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Report Date: May 11, 1995 Page I of 3 

: KW02026 SFS 

: 9502377-05 

: Soil 
: 02120/95 

: 02/21/95 

: Routine 

: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M c 
Organic Prep 

Evaporative Loss@ 105 C 

Metals Analysis 

Arsenic 

Thallium 

Silver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 

Lead 

Antimony 

Selenium 

Vanadium 

Zinc 

Mercury 

B 
u 
u 

u 

u 
B 

B 

B 

B 
u 
u 
u 
u 

u 

16.0 

0.727 
0.0627 

1.55 

677 

16.8 

0.416 

388000 

0.739 

1.32 
4.12 

11.9 
2000 

265 

2880 

11.7 

4870 

2.18 
11.9 

7.81 

384 
0.630 

61.8 

0.104 

LOO LOO 

0.0627 LOO 
0.0627 2.50 

1.55 8.00 

8.42 80.0 

1.43 8.00 

0.416 3.20 

13.9 80.0 
0.739 2.50 

0.522 16.0 

1.78 8.00 
1.78 8.00 

6.14 32.0 

101 640 

5.86 32.0 

0.410 3.20 

57.6 320 

2.09 12.8 

11.9 32.0 
7.81 32.0 
384 384 

0.630 3.20 

0.899 6.40 

0.104 0.200 

wt% LO MBB 03106195 2300 62795 N 

mg/kg LO RMI 03/02195 0958 62292 2 

mg/kg 1.0 RJv1J 03/01/95 1707 62292 3 1 

mg/kg 5.0 JSS 03/01195 1046 62293 4 1 
mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 
mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 
mg/kg 5.0 
mg/kg 5.0 

mg/kg 5.0 

mg/kg 5.0 
mg/kg 5.0 
mg/kg 20. JSS 03/01/95 1134 62293 4 

mg/kg 5.0 JSS 03/01/95 1046 62293 4 

mg/kg 5.0 

mg/kg 1.0 TAW 02128/95 0956 62297 5 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
PO Box 30712 ·Charleston. SC 29.:.117 • (803) 556-8!7l ·Fax (803) 766-117:19502377-05* 
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GENERAL ENGINEERING LABORATORIES 
1Yleeti11g today's needs with a i·isiorz for 1omorro11·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECHOOl 95 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 

Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C . 

/'""" tals Analysis 
11.0 

rsenic 

Thallium 
Silver 

Aluminum 

Barium 
Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 
Lead 

Antimony 

Selenium 
Vanadium 
Zinc 
Mercury 

u 
u 

u 

B 

u 

u 
u 
u 

10.3 
0.0591 

1.46 
1490 

214 
0.393 

267000 

7.71 
11.4 

111 
146 

144000 

95.1 
5970 

1220 

2540 

116 
226 

7.37 

90.6 
0.595 
2460 

0.807 

Report Date: May 11, 1995 

: KW02027 SFS 
: 9502377-06 

: Soil 

: 02120/95 

: 02121/95 
: Routine 
: Client 

DL 

1.00 

0.118 

0.0591 
1.46 
7.94 

1.35 
0.393 

13.1 

0.698 
0.492 

1.68 
1.68 

5.80 
95.1 

5.53 
0.387 

54.4 

1.97 

11.3 
7.37 

90.6 
0.595 
0.849 

0.102 

RL Units 

1.00 wt% 

1.00 mg/kg 
2.50 mg/kg 
7.55 mg/kg 
75.5 mg/kg 
7.55 mg/kg 
3.02 mg/kg 
75.5 mg/kg 
2.50 mg/kg 
15.1 mg/kg 
7.55 mg/kg 
7.55 mg/kg 
30.2 mg/kg 
604 mg/kg 

30.2 mg/kg 

3.02 mg/kg 
302 mg/kg 

12. l _mg/kg 
30.2 mg/kg 

30.2 mg/kg 

90.6 mg/kg 
3.02 mg/kg 
6.04 mg/kg 

0.200 mg/kg 

Laboratory Ce1-tific:1tions 

ST A TE GEL EPI 
FL E37!56/87294 E37472/87458 
NC 233 
SC 10120 10582 
TN 02934 
YA 00151 
WI 99933779 

Page 1 of3 

DF Analyst Date Time Batch M C 

1.0 MBB 03/06/95 2300 62795 

2.0 R.i.\1J 03102195 1005 62292 2 

1.0 R.i.\1J 03/01/95 1711 62292 3 
5.0 JSS 03/01/95 1048 62293 4 

5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 

5.0 

5.0 
5.0 

5.0 
5.0 

5.0 
5.0 
5.0 

5.0 
1.0 TAW 02/28/95 0958 62297 5 

N 

I llllll lllll lllll lllll llllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • fax (803) 766- l l 7&9502377-06* 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certificati<>ns 

lvfeeting roday 's 11ei:ds with a L'isionfor tomorroir. STATE GEL EP! 
FL !:':87156/87294 E37472/87-158 
NC 233 
SC !0120 10582 
1N 02934 
v A. 00151 

CERTIFICATE OF ANALYSIS wr 999ss119 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 0.00966 
Arsenic u 0.0516 
Barium B 0.531 
Cadmium B 0.0107 
Chromium u 0.0111 
Lead u 0.0746 
Selenium u 0.600 
Mercury u 0.00200 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for Metals 

M=Method 

Ml 
M2 

M3 
M4 
M5 

C = Container 

Cl 

Lab. Container ID 

9502377-07.01 

Report Date: May 11, 1995 

: KW02027 SFS 

: 9502377-07 

:TCLP 
: 02120195 
: 02121/95 

: Routine 
: Client 

DL 

0.00966 
. 0.0516 

0.00896 

0.00462 
0.0111 
0.0746 

0.600 

0.00200 

Method-Description 

EPA 6010 
EPA 7471 

EPA 3005 
EPA 7470 

EPA 1311 

Reference ID 

KW020270l 

RL 

0.500 
0.500 

10.0 

0.100 
0.500 
0.500 

0.600 
0.0200 

Units 

mg/I 
mg/I 
mg/I 
mg/I 
mgll 
mg/1 
mgll 
mg/I 

Page I of2 

DF Analyst Date Time Batch M C 

2.0 JSS 02128/95 1332 62295 l 

2.0 
2.0 

2.0 

2.0 
2.0 

2.0 
1.0 TAW 02125195 1612 62296 2 

BBJ 02/24/95 1900 62295 3 
TAW 02125/95 1100 62296 4 
JL 02122195 1440 62147 5 

l llllll ll!ll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 ·Charleston, SC 29417 • (803) 556-8171 •Fax (803) 766-l 178'9502377-07* ..... 
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GENER.\L ENGINEERING LABORATORIES 
1Heeti11g today ·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00!95 

Sample ID 
Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

tals Analysis 

.rsenic 

Tnallium 
Silver 
Aluminum 
Barium 
Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 

Copper 
Iron 
Potassium 
Magnes\um 
Manganese 
Sodium 

Nickel 
Lead 
Antimony 

Selenium 
Vanadium 
Zinc 
Mercury 

u 
u 

u 

B 

B 

u 
u 
u 

33.0 

12.3 
0.0786 

l.94 
2100 

108 
0.522 

216000 

12.6 
8.97 

53.5 
191 

113000 
453 

8350 
474 

7000 

!07 
146 

9.79 
120 

0.790 
3240 

0.205 

Report Date: May I!, !995 

: KW02028 SBS 
: 9502377-08 
; Soil 
: 02120/95 
: 02121195 
: Routine 
: Client 

DL 

LOO 

0.157 
0.0786 

l.94 

10.6 
l.80 

0.522 
17.5 

0.927 
0.654 

2.23 
2.23 
7.70 
126 

7.34 

0.514 
72.2 

2.62 

15.0 
9.79 
120 

0.790 

1.13 
0.0809 

RL Units 

1.00 wt% 

l.00 mg/kg 
2.50 mg/kg 
10.0 mg/kg 
100 mg/kg 
10.0 mg/kg 
4.01 mg/kg 

100 mg/kg 
2.50 mg/kg 
20.1 mg/kg 
10.0 mg/kg 
10.0 mg/kg 
40.l mg/kg 
802 mg/kg 

40.1 mg/kg 
4.01 mg/kg 
401 mg/kg 
16.0 mg/kg 

40.1 mg/kg 
40.1 mg/kg 

120 mg/kg 
4.01 mg/kg 
8.02 mg/kg 

0.200 mg/kg 

Laoor::llory Certifications 

STATE GEL EP! 
FL ES7l5618729-I E37-172/87-158 
NC 233 
SC 10120 10582 
TN 0293-1 
VA 00151 
Wl 99988779 

Page l of 3 

DF Analyst Date Time Batch M C 

1.0 MBB 03/06195 2300 62795 

2.0 R.t\'11 03/02195 1011 62292 2 
1.0 R.t\1J 03/01/95 1716 62292 . 3 

5.0 JSS 03/01/95 1051 62293 4 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1.0 TA W 02128/95 1001 62297 5 

N 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 •Charleston. SC 29417 • (803) 556-817! •Fax (803) 766-! !78'9502377-08* 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs 11·ith a vision for tomorrow 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West!KW 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date Collected 

Dace Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Thallium 

Silver 

Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 

Coqalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 
Nickel 

Lead 
Antimony 

Selenium 

Vanadium 

Zinc 

Mercury 

u 
u 

u 

u 
B 
B 

B 

B 
u 
u 
u 
u 

u 

57.0 

3.04 

0.122 

3.02 

3910 

19.3 

0.813 
294000 

1.44 

3.14 

13.6 

18.0 

13900 

871 

14300 

54.5 

16800 

19.0 
23.3 

15.3 

188 

l.23 

674 

0.151 

Report Date: May 11, l 995 

: KW02029 SBS 

: 9502377-09 

: Soil 

: 02120/95 

: 02121/95 

. Routine 

: Client 

DL 

1.00 

0.122 

0.122 

3.02 

16.4 

2.80 

0.813 

27.2 
l.44 

1.02 

3.48 

3.48 

12.0 

197 

11.4 

0.800 

113 

4.08 

23.3 

15.3 
188 

l.23 

1.76 

0.151 

RL Units 

LOO wt% 

l.00 mg/kg 
2.50 mg/kg 
15.6 mg/kg 
156 mg/kg 

15.6 mg/kg 
6.25 mg/kg 
156 mg/kg 

3.13 mg/kg 

31.3 . mg/kg 
15.6 mg/kg 
15.6 mg/kg 
62.5 mg/kg 
1250 mg/kg 
62.5 mg/kg 
6.25 mg/kg 
625 mg/kg 
25.0 mg/kg 
62.5 mg/kg 
62.5 mg/kg 
188 mg/kg 

6.25 mg/kg 
12.5 mg/kg 

0.200 mg/kg 

Laboratory Certifiutioru 

ST A TE GEL EP! 
FL E87l56/87194 ES747218745S 
NC 233 
SC \0120 !05S2 
TN 02934 
VA 00151 
WI 99988TI9 

Page l of3 

DF Analyst Date Time Batch M 

LO MBB 03/06/95 2300 62795 

LO RMJ 03/02/95 1016 62292 2 

LO R.MJ 03/01/95 1721 62292 3 

5.0 JSS 03/01195 1053 62293 4 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
5.0 

5.0 

5.0 

5.0 

1.0 TA W 02128195 1003 62297 5 

c 

N 

11111111111 ~~111111 ~1111 llm ~I ~W~ll~I 
PO Box 30712 ·Charleston. SC 294!7 • (803) 556-8171 •fa" (803) 766-l 178'9502377-09* 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

1Weeting today's nads 1vith a \'is ion for tomorroH·. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00!95 Report Date: May l l, 1995 

Sample ID : KW02030 SFS 
Lab ID : 9502377-10 
Matrix : Soil 
Date Collected : 02120195 
Date Received : 02121195 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units 

Organic Prep 
Evaporative Loss @ 105 C 14.0 1.00 1.00 wt% 

- «~tals Analysis 
.p'·''~-- • 

4.07 0.0612 1.00 mg/kg . rseruc 
iballium u 0.0612 0.0612 2.50 mg/kg 
Silver u 1.51 1.51 7.81 mg/kg 
Aluminum 1310 8.22 78.! mg/kg 
Barium 118 1.40 7.81 mg/kg 
Beryllium u 0.406 0.406 3.13 mg/kg 
Calcium 319000 13.6 78.1 mg/kg 
Cadmium B 1.45 0.722 2.50 mg/kg 
Cobalt B 4.65 0.510 15.6 mg/kg 
Chromium 20.8 1.74 7.81 mg/kg 
Copper 132 1.74 7.81 mg/kg 
Iron 78000 6.00 31.3 mg/kg 
Potassium B 170 98.5 625 mg/kg 
Magnes~um 5730 5.72 31.3 mg/kg 
Manganese 276. 0.400 3.13 mg/kg 
Sodium 2800 56.3 313 mg/kg 
Nickel 33.5 2.04 12.5 mg/kg 
Lead 78.7 11.7 31.3 mg/kg 
Antimony u 7.63 7.63 31.3 mg/kg 
Selenium u 93.8 93.8 93.8 mg/kg 
Vanadium u 0.616 0.616 3.13 mg/kg 
Zinc 1250 0.878 6.25 mg/kg 
Mercury u 0.113 0.113 0.200 mg/kg 

DF 

1.0 

1.0 
1.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1.0 

Laboratory C<rtifications 

STATE GEL EPI 
FL ES7156lS7294 E37-172/87-158 
NC 233 
SC 10120 10582 
TN 
VA 
wr 

0293.! 
00151 
999887i9 

Page l of 3 

Analyst Date Time Batch M 

MBB 03106195 2300 62795 

RMJ 03102195 1021 62292 2 

R.M:J 03101195 1725 62292 3 
JSS 03/01/95 1112 62293 4 

TAW 02128/95 1006 62297 5 

c 

N 

11111111111111111 lllll llllll lllll lllll llll llllll lllll llll llll 
P 0 Bo:< 30712 ·Charleston, SC 29417 • (803) 556-8171 ·Fax (803) 766-l 178'<9502377-10* 0 0 0 3 ·~· .. ,.. 
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GENERAL ENGINEERING LABORATORIES 
iv! eering roda_, .. s needs 1virh a vision for romorr01i-. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West!KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

Arsenic 
Thallium 
Silver 

Aluminum 
Barium 

Beryllium 
Calcium 

Cadmium 

Cobalt 
Chromium 
Copper 

Iron 
Potassium 
Magnesiµm 
Manganese 

Sodium 
Nickel 

Lead 
Antimony 
Selenium 
Vanadium 

Zinc 

Mercury 

u 
u 

* 
u 

B 

B* 

* 
* 
B 

* 

u 
u 
u 
* 
u 

14.0 

2.52 

0.0612 

1.51 
2310 

63.3 
0.406 

332000 
1.25 
3.70 

15.9 
54.6 

25800 

229 
6380 

121 

2120 
21.0 

68.1 
7.63 

93.8 
0.616 

612 

0.0998 

Report Date: May 11. 1995 

: KW02031 SFS 

: 9502377-11 

: Soil 
: 02/20/95 

: 02121195 
: Routine 

: Client 

DL 

1.00 

0.0612 

0.0612 
1.51 
8.22 

1.40 
0.406 

13.6 
0.722 

0.510 
1.74 
1.74 

6.00 

98.5 

5.72 
0.400 

56.3 

2.04 

11.7 
7.63 
93.8 

0.616 

0.878 

0.0998 

RL Units 

1.00 wt% 

LOO mg/kg 
2.50 mg/kg 

7.81 mg/kg 

78.1 mg/kg 

7.81 mg/kg 

3.13 mg/kg 
78. l mg/kg 
2.50 mg/kg 
15.6 mg/kg 
7.81 mg/kg 
7.81 mg/kg 
31.3 mg/kg 

625 mg/kg 
31.3 mg/kg 
3.13 mg/kg 
313 mg/kg 
12.5 mg/kg 

31.3 mg/kg 
31.3 mg/kg 
93.8 mg/kg 
3.13 mg/kg 

6.25 mg/kg 
0.200 mg/kg 

Laboralory Cenifications 

STATE GEL EPI 
FL ES7 l56/87194 E37472JS7-15S 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page I of3 

DF Analyst Date Time Batch M C 

1.0 MBB 03/06/95 2300 62795 

1.0 R.i\1J 03/02195 1025 62292 2 

1.0 R.i\1J 03/01/95 1730 62292 3 

5.0 JSS 03101195 1032 62293 4 
5.0 

5.0 

5.0 
5.0 

5.0 
5.0 
5.0 
5.0 

5.0 

5.0 
5.0 

5.0 
5.0 

5.0 

5.0 
5.0 
5.0 
5.0 

5.0 

1.0 TAW 02128195 1008 62297 5 

N 

I llllll lllll lllll lllll lllll lllll lllll llll llflll lllf 11111111! 
P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • Fax (803) 766-1178"95023 77-11 * 0 (J 0 i:J 0 
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GENERJ.\L ENGINEERING LABORJ.\TORIES 
i'vfaring roday 's needs wirh a visiuli for romorro11· 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 0.00966 

·senic u 0.0516 
,arium B 0.478 

Cadmium B 0.00950 
Chromium u 0.0111 
Lead u 0.0746 
Selenium u 0.600 
Mercury u 0.00200 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 
M5 

C = Container Lab. Container ID 

9502377-12.01 

Report Date: May 11, 1995 

: KW02031 SFS 
: 9502377-12 
:TCLP 
: 02120/95 
: 02121/95 
: Routine 
: Client 

DL 

0.00966 
0.0516 

0.00896 
0.00462 

0.0111 
0.0746 

0.600 
0.00200 

Method-Description 

EPA 6010 
EPA 7471 
EPA 3005 
EPA 7470 
EPA 1311 

Reference ID 

KW0203102 

RL Units 

0.500 mg/l 
0.500 mg/l 

10.0 mgll 
0.100 mg/l 
0.500 mg/l 
0.500 mgll 
0.600 mg/l 

0.0200 mg/l 

Laboratory Ccrtifiation.s 

STATE 
FL 
NC 
SC 
TN 
VA 

GEL 
E87l56187!9-l 
23J 
10120 
0293-1 
00151 
99988779 

EPf 
E87472/87-158 

10582 

Page 1of2 

DF Analyst Date Time Batch M C 

2.0 JSS 02128/95 1344 62295 1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 TAW 02/25/95 1615 62296 2 1 

BBJ 02/24/95 1900 62295 3 
TAW 02/25/95 1100 62296 4 

JL 02/22195 1440 62147 5 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll II II 
P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • fox (803) 766-117&9502377-12* 00043 



GENERAL ENGINEERING LABORATORIES 
Meeting roday ·s needs 1ritlz a vision for tomorrow 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/K\V 

cc: BECHOOl 95 Report Dace: May 11, 1995 

Sample ID : KW02032 SFS 

Lab ID : 9502377-13 

Matrix : Soil 
Date Collected : 02/20/95 
Date Received : 02121195 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL 

Organic Prep 
Evaporative Loss @ 105 C 15.0 1.00 

Metals Analysis 
Arsenic 3.99 0.0619 
Thallium u 0.0619 0.0619 
Silver u 1.53 1.53 
Aluminum 1820 8.32 

Barium 85.9 I.42 
Beryllium u 0.411 0.411 
Calcium 340000 13.8 
Cadmium B 1.29 0.731 

Cobalt B 3.39 0.515 
Chromium 14.0 1.76 

Copper 52.1 1.76 

Iron 27200 6.07 

Potassium B 264 99.6 

Magnesium 5550 5.79 

Manganese 120 0.405 

Sodium 2140 56.9 

Nickel 18. l 2.06 
Lead 59.6 11.8 
Antimony u 7.72 7.72 
Selenium u 94.9 94.9 

Vanadium u 0.623 0.623 
Zinc 584 0.889 
Mercury u 0.103 0.103 

RL Units 

1.00 wt% 

1.00 mg/kg 
2.50 mg/kg 
7.91 mg/kg 
79.1 mg/kg 
7.91 mg/kg 
3.16 mg/kg 
79.l mg/kg 
2.50 mg/kg. 

15.8 mg/kg 
7.91 mg/kg 
7.91 mg/kg 
31.6 mg/kg 
633 mg/kg 

31.6 mg/kg 
3.16 mg/kg 
316 mg/kg 
12.7 mg/kg 
31.6 mg/kg 
31.6 mg/kg 
94.9 mg/kg 
3.16 mg/kg 
6.33 mg/kg 

. 0.200 mg/kg 

Laboratory Certifications 

STATE GEL EP! 
Fl.. E87156/8729.\ E87472187458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988TI9 

Page 1 of 3 

DF Analyst Date Time Batch M 

1.0 MBB 03106195 2300 62795 

1.0 RMI 03102195 1049 62292 2 
1.0 RMJ 0310 !/95 1743 62292 3 

5.0 JSS 03101195 1115 62293 4 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1.0 TAW 02/28/95 1015 62297 5 

c 

N 

I 1111111111111111111111111111111~I@1~14~1~11111 
P 0 Bo.-.: 307 l 2 • Charleston, SC 29417 • (803) 556-817 l • Fax (803) 766-l l 7&9502377-13* 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
/vfeering roday 's nads ivith a vision for tonwrro1L 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Laboratory Certifications 

STATI: GEL EP[ 
FL E8715618ng.i E87-172187-153 
NC 233 
SC 10120 10582 
1N 0293-1 
VA 00151 
WI 99988779 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 8.00 

.~-...__, ·tals Analysis 
·senic 3.87 

ihallium u 0.0572 
Silver u 1.41 
Aluminum 1100 
Barium 81.0 
Beryllium u 0.380 
Calcium 304000 
Cadmium 2.69 
Cobalt B 6.12 
Chromium 31.9 
Copper 78.8 
Iron 84200 
Potassium B 138 
Magnes!um 3860 
Manganese 410 
Sodium 1200 
Nickel 44.0 
Lead 70.7 
Antimony u 7.13 
Selenium u 87.7 
Vanadium u 0.576 
Zinc 833 
Mercury u 0.0870 

•"""-'"·-... 

Report Date: May 11, 1995 

: KW02033 SFS 
: 9502377-14 
: Soil 
: 02120/95 
: 02121/95 
: Routine 
: Client 

DL 

1.00 

0.0572 
0.0572 

1.41 
7.68 
1.31 

0.380 
12.7 

0.675 
0.476 

1.62 
1.63 
5.61 
92.0 
5.35 

0.374 
52.6 
1.91 
10.9 
7.13 
87.7 

0.576 
0.821 

0.0870 

RL Units 

1.00 wt% 

1.00 mg/kg 
2.50 mg/kg 
7.30 mg/kg 
73.0 mg/kg 
7.30 mg/kg 
2.92 mg/kg 
73.0 mg/kg 
2.50 mg/kg 
14.6 mg/kg 
7.30 mg/kg 
7.30 mg/kg 
29.2 mg/kg 
584 mg/kg 

29.2 mg/kg 
2.92 mg/kg 
292 mg/kg 
11.7 mg/kg 
29.2 mg/kg 
29.2 mg/kg 
87.7 mg/kg 
2.92 mg/kg 
5.84 mg/kg 

0.200 mg/kg 

Page 1 of3 

DF Analyst Date Time Batch M C 

1.0 MBB 03/06/95 2300 62795 N 

l.O RMI 03102195 1054 62292 2 
1.0 RMI 03101/95 1757 62292 . j 

5.0 ISS 03101195 l l l7 62293 4 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1.0 TA W 02/28/95 1018 62297 5 1 

111111111111111111111111111111111111111111111111!11111111111 

P 0 Box 30712 •Charleston, SC 29417 • (803) 556-8 l 71 • Fax (803) 766-l 17&9502377-14* 0 0 iJ 4 .) 
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GENERAL ENGINEERING LABORATORIES 
Meeting today ·s needs 1vith a vision for romorrm«. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori· Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 

Date Collected 
Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Thallium 
Silver 
Aluminum 
Barium 
Beryllium 
Calcium 

Cadmium 

Cobalt 
Chromium 

Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Vanadium 

Zinc 
Mercury 

u 

u 

B 

B 

u 
u 
u 

u 

30.0 

17.4 
0.0752 

11.9 
1770 

155 
0.499 

180000 

7.56 
16.5 
49.5 

263 
289000 

142 
7430 

653 

4950 
148 

97.0 
9.37 
115 

0.757 
2210 

0.107 

Report Date: May 11, 1995 

: KW02034 SBS 

: 9502377-15 
: Soil 

: 02/20/95 

: 02/21/95 
: Routine 
: Client 

DL 

1.00 

0.376 
0.0752 

1.85 

10.l 
1.72 

0.499 
16.7 

0.887 
0.626 

2.14 

2.14 

7.37 

121 

7.03 
0.492 
69.l 

2.50 
14.3 

9.37 
115 

0.757 
1.08 

0.107 

RL Units 

1.00 wt% 

1.88 mg/kg 
2.50 mg/kg 

. 9.60 mg/kg 
96.0 mg/kg 
9.60 mg/kg 
3.84 mg/kg 
96.0 mg/kg 
2.50 mg/kg 
19.2 mg/kg 

9.60 mg/kg 
9.60 mg/kg 
38.4 mg/kg 
768 mg/kg 

38.4 mg/kg 
3.84 mg/kg 
384 mg/kg 

15.4 mg/kg 
38.4 mg/kg 
38.4 mg/kg 
115 mg/kg 

3.84 mg/kg 
7.68 mg/kg 

0.200 mg/kg 

Laboratory Certifications 

STATE GEL EPI 
FL . E37 l56/87294 E37472/37453 
NC 2JJ 
SC l0l20 l0582 
TN 
VA 
WI 

02934 
0015\ 
99988779 

Page l of 3 

DF Analyst Date Time Batch M C 

1.0 MBB 03/06/95 2300 62795 

5.0 RMJ 03/02195 1103 62292 2 
1.0 RMJ 03/01195 1801 62292 3 
5.0 JSS 03/01/95 1121 62293 4 

5.0 

5.0 
5.0 
5.0 

5.0 
5.0 

5.0 
5.0 

5.0 

5.0 
5.0 
5.0 

5.0 

5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
1.0 TA W 02128/95 1020 62297 5 

N 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 • Charlescon, SC 29417 • (803) 556-8 l 7 l • Fax (803) 766- l l 78"9502377-15• 0 0 0 51 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certific:i.tions 

Client: 

Contact: 

Jleering today ·s needs with a vision for wmorro1r. 

Bechtel 

POBox350 

CERTIFICATE OF ANALYSIS 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WestlKW 

cc: BECHOOl 95 Report Date: May ll, 1995 

Sample ID : KW02035 SFS 

Lab ID : 9502377-16 

Matrix : Soil 

Date Collected : 02120195 
Date Received : 02121195 

Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units 

Organic Prep 
Evaporative Loss@ 105 C 13.0 1.00 1.00 wt% 

tals Analysis 
.senic B 0.865 0.0605 l.00 mg/kg 

Thallium u 0.0605 0.0605 2.50 mg/kg 
Silver u 1.49 1.49 7.72 mg/kg 
Aluminum 232 8.13 77.2 mg/kg 
Barium 17.J 1.38 7.72 mg/kg 
Beryllium u 0.402 0.402 3.09 mg/kg 
Calcium 385000 13.4 77.2 mg/kg 
Cadmium u -0.714 0.714 2.50 mg/kg 
Cobalt B 1.33 0.504 15.4 mg/kg 
Chromium B 3.47 1.72 7.72 mg/kg 
Copper 18.6 1.72 7.72 mg/kg 
lron 4000 5.93 30.9 mg/kg 
Potassium u 97.3 97.3 618 mg/kg 

Magnes~um 1470 5.65 30.9 mg/kg 
Manganese 18.9 0.396 3.09 mg/kg 
Sodium 2630 55.6 309 mg/kg 
Nickel B 4.11 2.01 12.4 mg/kg 

Lead u 11.5 1 i.5 30.9 mg/kg 

Antimony u 7.54 7.54 30.9 mg/kg 
Selenium u 92.7 92.7 92.7 mg/kg 

Vanadium u .0.609 0.609 3.09 mg/kg 
Zinc 51.1 0.868 6.18 mg/kg 

Mercury u 0.0824 0.0824 0.200 mg/kg 

STATE GEL El'r 
FL ES7 l 56f87294 ES7472/87458 
NC 233 
SC 10120 10582 
1N 0293-1 
VA 00!51 
Wl 99988779 

Page 1 of 3 

DF Analyst Date Time Batch M c 

1.0 MBB 03106195 23C() 62795 N 

LO R.MJ 03/02195 1108 62292 2 

1.0 RMJ 03/01195 1805 62292 3 

5.0 JSS 03/01/95 1126 62293 4 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

1.0 TA W 02/28/95 1022 62297 5 I 

I llllll lllll lllll lllll lllJI lll!l lllll llll llllJI 1111111111111 
P 0 Bo:< 30712 • Charleston, SC 29417 • (803) 556-8 I 71 • Fa.>: (803) 766-117&<9502377·16* 0 Q 0 5 4 ... ~ "'•J P:-:r.t:.·ll on r:.::.:y .. :!cd p..:r~r 



GENERAL ENGINEERING LABORATORIES 
·,\-fee ting today's needs with a i·isio11 for romorra11« 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 0.00966 
A.rsenic u 0.0516 
Barium B 0.153 
Cadmium u 0.00462 
Chromium u 0.0111 
Lead u 0.0746 
Selenium u 0.600 
Mercury u 0.00200 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 
M5 

C =Container 

c 1 

Lab. Container ID 

9502377-17.01 

Report Date: May 11, 1995 

: KW02035 SFS 
: 9502377-17 
:TCLP 
: 02120/95 
: 02121/95 
: Routine 
: Client 

DL 

0.00966 
0.0516 

0.00896 
0.00462 
0.0111 
0.0746 
0.600 

0.00200 

Method-Description 

EPA 6010 
EPA 7471 
EPA3005 
EPA 7470 
EPA 1311 

Reference ID 

KW0203502 

RL Units 

0.500 mg/l 
0.500 mg/l 

10.0 mg/l 
0.100 mg/l 
0.5b0 mg/l 
0.500 mg/l 
0.600 mg/l 

0.0200 mg/l 

DF 

2.0 
2.0 
2.0 
2.0 
2.0. 

2.0 
2.0 
1.0 

Laboratory Certificatiom 

ST A TE GEL EP[ 
R. ES7156187294 E87472/87453 
NC 233 
SC !0120 10582 
TN 02934 
VA 0015! 
WI 99988779 

Page l of2 

Analyst Date Time Batch M 

JSS 02'28/95 1346 62295 

TAW 02'25/95 1617 62296 2 

BBJ 02/24/95 1900 62295 3 
TAW 02'25/95 1100 62296 4 

IL 02'22195 1440 62147 5 

c 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 • Charlescon, SC 29417 • (803) 556-817l •Fax (803) 766-l l7&9502377-17* ..... 
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GENER;\L ENGINEERING LABORATORIES 
Laboratory C•rtifkations 

Client: 

Contact: 

,'l,ft!ering wday 's needs with a vision for tomorro>r. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box.350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECHOO l 95 

Sample ID 
Lab ID 
Matrix. 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Metals Analysis 
Arsenic u 2.00 

·M-ad u 2.00 
dmony u 3.00 

Selenium u 2.00 
Thallium u 2.00 
Silver u 0.00483 
Aluminum B 0.0287 
Barium u 0.00448 
Beryllium u 0.00130 
Calcium l.29 
Cadmium u 0.00231 
Cobalt B 0.00245 
Chromium u 0.00556 
Copper u 0.00557 
Iron u 0.0192 
Potassium u 0.315 
Magnesium B 0.0633 
Manganese u 0.00128 
Sodium u 0.180 
Nickel u 0.00652 
Vanadium u 0.00197 
Zinc u 0.00281 
Mercury u 0.200 

The following prep procedures were performed: 
Fu mace 

Report Date: May l l, 1995 

: KW02036 DF\V 
: 9502377-18 

: GroundH20 

: 02120/95 

: 02121195 

: Routine 

: Client 

DL 

2.00 

2.00 

3.00 

2.00 

2.00 

0.00483 

0.0263 

0.00448 

0.00130 

0.0435 

0.00231 

0.00163 

0.00556 

0.00557 

0.0192 

0.315 

0.0183 

0.00128 

0.180 

0.00652 

0.00197 

0.00281 

0.200 

RL Units 

5.00 ug.11 
5.00 ug/l 
5.00 ug/l 
5.00 ug/l 

5.00 ugll 

0.0300 mg/I 

0.250 mg/I 

0.0300 mg/I 

0.0100 mg/I 

0.250 mg/I 

0.00500 mg/I 
0.0300 mg/I 

0.0300 mg/I 

0.0300 mgll 
0.100 mg/I 

2.00 mg/I 
0.100 mg/I 

0.0300 mg/I 

l.00 mg/I 

0.0400 mg/I 

0.0300 mg/I 

0.0200 mg/I 

0.500 ug/l 

STATE GEL EPl 
FL E37 l 56/37294 E87472/87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 0015l 
W1 99988779 

Page l of 3 

DF Analyst Date Time Batch M C 

1.0 

1.0 

l.0 

1.0 

1.0 
1.0 

1.0 

LO 
LO 
1.0 

l.0 

LO 
LO 
l.O 
1.0 

1.0 

1.0 

LO 
1.0 

1.0 

1.0 

l.O 
1.0 

Ri\11 02128195 2050 62282 

R.i'v1J 03/01195 1318 62282 2 

&V!J 02128195 1408 62282 3 

&"v1J 02/28/95 1650 62282 4 

&'vfJ 02/28/95 l l09 62282 5 

JSS 02128/95 1314 62283 6 

TAW 02125195 1553 62284 7 I 

FGD 02124195 1300 62282 8 

FGD 02/24/95 1300 62283 9 

I llllll lllll lllll lllll lllll lllll llll! llll llllll lllll llll llll 
P 0 Box. 30712 ·Charleston. SC 294 l 7 • (803) 556-817 l • Fux (803) 766-i 178"9502377-18* 0 0 0 5 t) 
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RPTOOJ 

APPENDIX5 

OFFSITE LABORATORY RESULTS 

FORIR-3 



Sample ID Station ID 
2071 012 
2072 012 
2073 E12 
2074 El2 
2075 El3 
2076 El3 
2077 013 
2078 013 
2079 Fl3 
2080 F13 
2081 Gl3 
2082 Gl3 
2083 Gl2 
2088 Gl2 
2089 Fl2 
2090 Fl2 
2091 Hl3 
2092 HI3 
2093 113 
2094 113 
2095 Il2 
2096 112 
2097 111 
2098 111 
2099 Hll 
2100 HI 1 
2101 Gll 
2102 Gll 
2103 Fl l 
2104 Fl I 
2105 Ell 
2106 Dll 
2107 DI I 
2108 Hl2 
2109 DIO 
2110 EIO 
2111 EIO 
2112 FIO 
2113 FlO 
2114 GlO 
2115 GlO 
2116 HlO 
2117 HIO 
2118 no 

APPENDIXS 
IR-3 

Sample ID I Location 
Cross Reference Index 

Depth Parameter 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 

Comments 

TCLP 

Duplicate for 2083 

Duplicate for 2101 

TCLP 

TCLP 



2119 IIO 12-24" As, Pb 
2121 El3 24-36" As, Pb 
2123 E13 48-60" As, Pb 
2124 Jl3 0-12" As, Pb 
2125 Jl3 0-12" As, Pb Duplicate for 2124 
2126 JI 1 0-12" As, Pb 
2127 Cl3 0-12" As, Pb 
2128 Cl3 12-24" As, Pb 
2129 G13 24-36" As, Pb 

246201 l3SB-14(Kl5) 0-8" T AL metals, Tin, Cyanide 
246202 I3SB-14(Kl5) 0-8" App. IX, Pest/PCB 
246301 I3SB-15(J15) 0-6" T AL metals, Tin, Cyanide 
246302 I3SB-15(J15) 0-6" App. IX, Pest/PCB 
246401 I3 SB- l 6(Hl 5) 0-6" T AL metals, Tin, Cyanide 
246402 I3SB-l 6(Hl 5) 0-6" App. IX, Pest/PCB 
246501 I3SB-l 7(Fl 5) 0-12" T AL metals, Tin, Cyanide 
246502 I3SB-l 7(Fl5) 0-12" App. IX, Pest/PCB 
246601 I3SB-18(D15) 0-12" T AL metals, Tin, Cyanide 
246602 I3SB-18(Dl5) 0-12" App. IX, Pest/PCB 
246701 I3SB-19(B15) 0-12" T AL metals, Tin, Cyanide 
246702 I3SB-19(Bl5) 0-12" App. IX, Pest/PCB 
246801 I3SB-20(Al5) 0-12" T AL metals, Tin, Cyanide 
246802 I3SB-20(A15) 0-12" App. IX, Pest/PCB 
246901 Rinsate Cyanide 
246902 Rinsate T AL metals, Tin 
247001 Rinsate App. IX, Pest/PCB 
260001 I3SB-13 0-6" T AL metals, Tin, Cyanide 
260002 I3SB-l3 0-6" App. IX, Pest/PCB 
260101 13SB-12 0-12" L metals, Tin, Cyanide 
260102 I3SB-12 0-12" App. IX, Pest/PCB 
260201 I3SB-12 0-12" TAL metals, Tin, Cyanide Duplicate for 260101 
260202 I3SB-12 0-12" App. IX, Pest/PCB Duplicate for 260102 
260301 BSB-10 0-12" T AL metals, Tin, Cyanide 
260302 BSB-10 0-12" App. IX, Pest/PCB 
260401 I3SB-9 0-4" T AL metals, Tin, Cyanide 
260402 BSB-9 0-4" App. IX, Pest/PCB 
260501 Field Blank Cyanide 
260502 Field Blank T AL metals, Tin 
260503 Field Blank App. IX, Pest/PCB 
260601 I3SB-8 0-12" T AL metals, Tin, Cyanide 
260602 BSB-8 0-12" App. IX, Pest/PCB 
260701 BSB-6 0-6" TAL metals, Tin, Cyanide 
260702 13SB-6 0-6" App. IX, Pest/PCB 
260801 13SB-7 0-12" TAL metals, Tin, Cyanide 
260802 BSB-7 0-12" App. IX, Pest/PCB 
260901 Trip Blank 
261001 BOQBG-1 voe 
261002 BOQBG-1 T AL metals, Tin, Cyanide 
261003 BOQBG-1 App. IX, Pest/PCB, BNAE 
261101 BOQBG-2 voe 



261102 BOQBG-2 TAL metals, Tin, Cyanide 
261103 BOQBG-2 App. IX, Pest/PCB, BNAE. 
261201 Rinsate voe 
261204 Rinsate Cyanide 
261205 Rinsate T AL metals, Tin 
261206 Rinsate App. IX, Pest/PCB 
261208 Rinsate App. IXBNAE 



GENERAL ENGINEERING LABORATORIES 
1Heeting today's needs with a \'isio11for tomorroi\'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West!KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss@ 105 C 
,,.~·-. ·tals Analysis 

15.0 

.usenic 
Lead 

13.l 
52.8 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

C 1 

Lab. Container ID 

9503049-01.01 

Report Date: May 10, l995 

: KW0207 l SFS 

: 9503049-01 
: Soil 
: 02124/95 
: 03102195 
: Routine 
: Client 

DL 

1.00 

0.323 
12.l 

Method-Description 

EPA 3550 
EPA 7060 

EPA6010 
EPA 3050 

Reference ID 

KW0207101 

RL Units 

1.00 wt% 

1.62 mg/kg 
32.3 mg/kg 

Laboratory Certifications 

STATE 
FL 
NC 
SC 
TN 
VA 
WT 

GEL 
E87 I 56/37294 
233 
10120 
02934 
00151 
99988779 

EP[ 
E87472/37453 

10582 

Page 1of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03115195 1500 63279 

5.0 RMJ 03/14/95 1710 62727 2 
5.0 JSS 03108195 1038 62728 3 

DVW 03/04/95 1700 62727 4 
DVW 03/04/95 1700 62728 4 

\ 

ODGO:l a_ 
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GENERAL ENGINEERING LABORATORIES 
i'v!eering today's 11eeds with a vision for romorrOlt« 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 

Matrix 

Date Collected 
Date Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 
Metals Analysis 

14.0 

Arsenic 

Lead 
8.82 

51.7 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-02.01 

Report Date: May 10, l 995 

: KV/02072 SBS 

: 9503049-02 

: Soil 

: 02124195 
. 03/02195 

: Routine 
: Client 

DL 

1.00 

0.125 

11.l 

Method-Description 

EPA3550 
EPA 7060 

EPA6010 

EPA3050 

Reference ID 

KV/0207201 

RL Units 

1.00 wt% 

0.625 mg/kg 
29.7 mg/kg 

Laboratory Cenification.. 

STATE GEI:. EPI 
FL E87!56187294 E87472/87458 
NC 2JJ 
SC !0120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page l of 2 

DF Analyst Date Time Batch M C 

1.0 SHC 03115195 1500 63279 

2.0 Ri.\11 03/13/95 1619 62727 2 

5.0 JSS 03108195 1111 62728 3 

DVW 03/04/95 1700 62727 4 

DVW 03/04/95 1700 62728 4 

111111111111111111111111111111111111111111111111111111111111 

P O Box 30712 • Charleston. SC 29417 • (803) 556-8 l 7 I • Fax (803) 766- I ! 7g'9503049-02* .,.. 
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GENERAL ENGINEERING LABORATORIES 
1Weeting today's needs with a 1·ision for tomarro1r. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOl 95 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 
_,,.., .... ~ 7.00 

c · tals Analysis 

.rsenic 
·Lead 

191 
1050 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

c l 
Lab. Container ID 

9 503049-03 .0 l 

Report Date: May 10, 1995 

: KW02073 SFS 
: 9503049-03 
: Soil 
: 02124195 
: 03/02195 
: Routine 
: Client 

DL 

1.00 

2.83 
11.0 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Reference ID 

KW0207301 

RL Units 

1.00 wt% 

14.I mg/kg 
29.5 mg/kg 

Laboratory Certifications 

STATE 
FL . 

NC 
SC 
TN 
VA 
WI 

GEL 
ES7156187294 
233 
!0120 
02934 
00151 
99988779 

EPI 
ES7472./S7458 

10582 

Page I of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03/15/95 1500 63279 

50. Ri\11 03/14/95 1933 62727 2 
5.0 JSS 03/08/95 1113 62728 3 

DVW 03/04/95 1700 62727 4 
DVW 03/04/95 17CO 62728 4 

00001.G 

I llllll lllll lllll lllll lllll llllll lllll llll llllll lllll llll llll 
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GENERAL ENGINEERING LABORATORIES 
1Weeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECHOOl 95 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Extractable Organics 
TCLP Pesticides· 6 items 
Chlordane u 0.0300 
Endrin u 0.0200 
Heptachlor & Hep. Epox.ide u 0.00800 
Methoxychlor u 10.0 
Toxaphene u 0.500 
gamma-BHC u 0.400 

Metals Analysis 
Silver u 0.00483 
Arsenic B 0.184 
Barium B 0.163 
Cadmium u 0.00231 
Chromium B 0.00695 
Lead u 0.0373 
Selenium u 0.0299 
Mercury u 0.00200 

The following prep procedures were performed: 
Pesticides 
ICP 
Mercury 

TCLP Extraction - Semivolatiles 
TCLP Prep for Metals 

Report Date: May 10, 1995 

: KW02073 SFS 
: 9503049-22 
:TCLP 
: 02124195 
: 03/02195 
: Routine 
: Client 

DL 

0.00625 
0.00125 
0.00125 
0.0125 
0.0250 

0.000625 

0.00483 

0.0129 
0.00448 
0.00231 
0.00556 

0.0373 
0.0299 

0.00200 

RL Units 

0.0300 mg/I 
0.0200 mg/I 

0.00800 mg/I 
10.0 mg/I 

0.500 mg/I 
0.400 mg/I 

0.500 mg/l 

0.500 mg/I 
10.0 mg/I 

0.100 mg/I 
0.500 mg/I 
0.500 mg/I 
0.100 mg/l 

0.0200 mg/I 

Laboratory Certifications 

STATE 
Fl., 

NC 
SC 
TN 
VA 
WI 

GEL 
ES7156/87294 
233 
10120 
02934 
0015[ 
99988779 

EP! 
E87472187458 

10582 

Page I of3 

DF Analyst Date Time Batch J\11 C 

1.0 WAM03/17/95 0740 62957 I 

1.0 
LO 
1.0 
1.0 
1.0 

1.0 JSS 03/10/95 1346 62850 2 2 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 ADF 03/23/95 1304 63387 3 2 

MBB 03/08/95 2300 62957 4 
DVW 03/09/95 1900 62850 5 
ADF 03/22195 1500 63387 6 
JL 03/06/95 1705 62761 7 
JL 03/06/95 1705 62760 7 

111111111111100 lllll lllll lllll lll!l llll llllll lllll llll llll 
P 0 Box. 30712 • Charleston. SC 29417 • (803) 556-8171 • Fax (803) 766- l l 7~9503049-22* 
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GENERAL ENGINEERING LABORATORIES 
1H eering today's needs with a vision for wmorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KVv' 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Analysis 
~enic 

Lead 

10.0 

·98.4 

441 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-04.01 

Report Date: May 10, 1995 

: KW02074 SBS 

: 9503049-04 
: Soil 
: 02124/95 
: 03102195 
: Routine 
: Client 

DL 

1.00 

1.19 
10.9 

Method-Description 

EPA 3550 
EPA 7060 
EPA 6010 
EPA3050 

Reference ID 

KW0207401 

RL Units 

~.00 wt% 

5.97 mg/kg 
29.2 mg/kg 

Laoorntory Certifications 

STATE GEL EPI 
FL E87!5613729.: E37~72/S7-l58 
NC 233 
SC !0120 10582 
TN 0293.l 
VA OOLSI 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03/15/95 1500 63279 

20. Ri\1J 03/14/95 1705 62727 2 
5.0 JSS 03/08/95 1115 62728 3 

DVW 03/04/95 1700 62727 4 
DVW 03104195 1700 62728 4 

000018 

111111111111111111111111111111111111111~ 11111111~11111 llll 
PO Box 30712 •Charleston. SC 29417 • (803) 556-8171 • fa'I. (303) 766-l 178'<9503049-04* 
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GENERAL ENGINEERING LABORATORIES 
iHeering roday 's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Dare Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 

Lead 

l3.0 

11.6 
263 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

cl 

Lab. Container ID 

9503049-05.01 

Report Date: May 10, 1995 

: KW02075 SFS 

: 9503049-05 
: Soil 
: 02/24195 

: 03/02195 
: Routine 

: Client 

DL 

1.00 

0.116 
ll.O 

Method-Description 

EPA 3550 
EPA 7060 
EPA 6010 
EPA3050 

Reference ID 

KW0207501 

RL Units 

1.00 wt% 

0.581 mg/kg 
29.6 mg/kg 

laboratory Ctrtificatlons 

STATE GEL EPI 
FL E87156187294 ES7472/S7.IS3 
NC 
SC 
1N 
VA 
WI 

233 
!0120 
0293.: 
00151 
99988779 

10582 

Page 1of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03/15/95 1500 63279 

2.0 RMJ 03113/95 1632 62727 2 
5.0 JSS 03/08/95 1117 62728 3 

DVW 03104195 1700 62727 4 
DVW 03/04/95 1700 62728 4 

{) !) r\ 0 . .;.., 0 UV :-.:. 

I llllll lllll lllll lllll lllll lllll lllll llll llll!l lllll l!ll !Ill 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

,Weeting roday·s needs wirh a vision for romorroh-. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Report Date: May 10, 1995 

: KW02076 SBS 
: 9503049-06 
: Soil 
: 02/24195 
: 03102195 
: Routine 
: Client 

Laboratory Certifications 

ST A TE GEL EP[ 
FL ES7 !56187294 ES7472/87458 
NC 233 
SC 10120 lO!i&2 
1'N 02934 
VA 00151 
W1 99988779 

Page l of2 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss@ 105 C 

.......-~---~ 

,:tals Analysis 
Arsenic 
Lead 

15.0 

8.25 

271 

1.00 

0.129 
11.8 

l.00 wt% 

1.00 mg/kg 
31.6 mg/kg 

l.O SHC 03/15/95 1500 63279 

2.0 Ri.\1J 03/13/95 1636 62727 2 
5.0 JSS 03/08/95 1120 62728 3 

l 

The following prep procedures were per.formed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-06.0 l 

Method-Description 

EPA3550 
EPA 7060 
EPA 6010 
EPA3050 

Reference ID 

KW0207601 

DVW 03/04/95 1700 62727 4 

DYW 03/04/95 1700 62728 4 

Onrto·1i; u u .:.,I'~ 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll II II 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a 1·ision for tomorro1r. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 
Metals Analysis 

13.0 

Arsenic 
Lead 

3.82 
102 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9 503049-07 .0 I 

Report Date: May 10, 1995 

: KW02077 SFS 

: 9503049-07 
: Soil 
: 02124/95 
: 03/02195 
: Routine 

: Client 

DL 

1.00 

0.124 
11.4 

Method-Description 

EPA 3550 
EPA 7060 
EPA6010 
EPA 3050 

Reference ID 

KW0207701 

RL Units 

1.00 wt% 

1.00 mg/kg 
30.6 mg/kg 

Laboratory Certification.< 

STATE GEL EP! 
FL ES7l56/87294 ES7472/S7453 
NC 233 
SC 10120 10582 
TN · 02934 
VA 00151 
W1 9998STI9 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03/15/95 1500 63279 

2.0 RMJ 03/14/95 1539 62727 2 
5.0 JSS 03/08/95 1122 62728 3 

DVW 03/04/95 1700 62727 4 
DVW 03/04/95 1700 62728 4 

000024 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
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GENERAL ENGINEERING LABORATORIES 
1'vf eeting today's needs •vi th a i·ision for tomorro11·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WesrJKW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

_...~..._ tals Analysis 

.rsenic 
Lead 

13.0 

2.60 

106 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-08.01 

Report Date: May 10, 1995 

: KW02078 SBS 

: 9503049-08 

: Soil 
: 02/24195 
: 03/02195 
: Routine 
: Client 

DL 

1.00 

0.118 
11.5 

Method-Description 

EPA 3550 
EPA 7060 
EPA6010 
EPA 3050 

Reference ID 

KW0207801 

RL Units 

!.00 wt% 

0.592 mg/kg 
30.9 mg/kg 

Laboratory Co:rtifications 

STATE 
R.' 
NC 
SC 
TN 
VA 
WI 

GEL 
E37 I 5618729~ 
233 
!0!20 
0293~ 

00151 
99988779 

EPI 
E37~72/87~53 

10582 

Page 1 of2 

DF Analyst Date Time Batch M C 

!.O SHC 03115195 1500 63279 

2.0 Ri'vU 03114195 1544 62727 2 
5.0 JSS 03108195 1127 62728 3 

DVW 03/04/95 1700 62727 4 

DVW 03104195 1700 62728 4 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 ·Charleston, SC 294 t 7 • (803) 556-8171 • Fax (803J 766- t l 73"9503049-08* 

•" ~.-' Pr1nt.:J (ln n:"'·~i;,:kd r~:rl'.'r 



GENERi-\L ENGINEERING LABORATORIES 
1Hee1ing roday ·s 11eeds wirh a vision for tomorroll'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW' 

cc: BECHOO 195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 
Prioricy 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 
Metals Analysis 

14.0 

Arsenic 
Lead 

1.52 
296 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

c l 
Lab. Container ID 

9503049-09.01 

Report Date: May 10, 1995 

: KW02079 SFS 

: 9503049-09 

: Soil 
: 02/24195 
: 03/02195 
: Routine 
: Client 

DL 

LOO 

0.128 
11.8 

Method-Description 

EPA 3550 
EPA 7060 
EPA6010 
EPA 3050 

Reference ID 

KW0207901 

RL Units 

LOO wt% 

0.639 mg/kg 
31.6 mg/kg 

Laboratory C•rtificatioru 

STATE 
FL 
NC 
SC 
TN 
YA 
W1 

GEL 
E87!5~7294 

233 
10120 
02934 
00151 
99988719 

EP! 
E3747'1/S7458 

l0582 

Page l of2 

DF Analyst Date Time Batch M C 

LO SHC 03115195 1500 63279 

2.0 RMJ 03114/95 1549 62727 2 
5.0 JSS 03/08/95 1129 62728 3 

DVW 03/04/95 1700 62727 4 

DVW 03/04/95 1700 62728 4 

O()r.l"r1r t) lJ I. fJ 
V·- v 

I llllll lllll lllll lllll lllll lllll lllll llll mlll lllll llll llll 
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GENERAL ENGINEERING LABORATORIES 
iY!eering roday's needs wirh a vision for romorro11". 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Prioriry 

Collector 

Qualifier Result 

,...vaporative Loss @ 105 C 

.:als Analysis 
17.0 

Arsenic 
Lead 

4.58 

307 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

CI 

Lab. Container ID 

9503049-10.0 l 

Report Date: May 10, 1995 

: KW02080 SBS 
; 9503049-10 

: Soil 
: 02124195 

: 03102195 
; Routine 

: Client 

DL 

1.00 

0.13 l 
12.0 

Method-Description 

EPA3550 

EPA 7060 

EPA6010 

EPA3050 

Reference ID 

KW020800l 

RL Units 

1.00 wt% 

0.655 mg/kg 
32.0 mg/kg 

Labonatory Ctrtilic:ations 

ST A TE GEL EPI 
R. E87!56t.l7294 ES7-172/87.:58 
NC 2JJ 
SC 10120 !0582 
TN 0293-l 
YA OO!Sl 
WI 99988779 

Page I of 2 

DF Analyst Date Time Batch M C 

1.0 SHC 03115195 1500 63279 

2.0 RMJ 03114/95 1554 62727 2 
5.0 JSS 03/08/95 1053 62728 3 

DVW 03104195 1700 62727 4 

DVW 03/04/95 1700 62728 4 

OOGOJO 

1111111 !llll lllll lllll lllll ll!ll lll!l ll!I !111111111111111111 
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GENERAL ENGINEERING LABORJ\TORIES 
lvleering today ·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechcel 

PO Box 350 

Concact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Ke!Jer 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 

Dace Collected 
Dace Received 

Prioricy 

Collector 

Qualifier Result 

Evaporative Loss@ 105 C 

Metals Analysis 
18.0 

Arsenic 

Lead 
2.06 
520 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 

M4 

C = Container 

Cl 

Lab. Container ID 

9503049-11.01 

Report Dace: May 10, 1995 

: KW02081 SFS 

: 9503049-11 

: Soil 

: 02124195 

: 03/02195 

: Routine 

: Client 

DL 

1.00 

0.130 

11.5 

Method-Description 

EPA 3550 

EPA 7060 

EPA 6010 

EPA 3050 

Reference ID 

KW0208101 

RL Units 

1.00 wt% 

0.649 mglk:g 

30.8 mglk:g 

Laboratory Certifications 

STATE 
FL 
NC 
SC 
1N 
VA 
W1 

GEL 
ES7l56!S7294 
233 
10!20 
0293-1 
00!51 
99988779 

EPI 
E87·H2/37-158 

10532 

Page 1of2 

DF Analyst Date Time Batch M C 

LO SHC 03115/95 1500 63279 

2.0 R.MJ 03/14/95 1616 62727 2 

5.0 JSS 03/08/95 1141 62728 3 

DVW 03/04/95 1700 62727 4 

DVW 03/04/95 1700 62728 4 

11111111111111111111111111111111111111111111111 m1111111111 
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GENERAL ENGINEERING LABORATORIES 
!vi eeting today's needs with a vision for tomorron· 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesrfKW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

Evaporative Loss@ 105 C 
~tals Analysis · 

21.0 

.rsenic 
Lead 

4.18 
868 

The following prep procedures were performed: 
Graphite Furnace · 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-12.01 

Report Date: May IO, 1995 

: KW02082 SBS 
. 9503049-12 
: Soil 
: 02124195 
: 03102195 
: Routine 
: Client 

DL 

1.00 

0.133 
12.6 

Method-Description 

EPA 3550 
EPA 7060 
EPA6010 
EPA3050 

Reference ID 

KW0208201 

RL Units 

1.00 wt% 

0.666 mg/kg 
33.7 mg/kg 

Labora1ory Certificatiora 

STATE 
FL 
NC 
SC 
TN 
VA 

GEL 
1;:87156187294 
233 
!0120 
0293.+ 
00!.S! 

EP! 
Eil?-172187-158 

10582 

Page 1 of2 

DF Analyst Date Ti1me Batch M C 

LO SHC 03115195 1500 63279 

2.0 RMJ 03/14/95 1634 62727 2 
5.0 JSS 03/08/95 1143 62728 3 

DVW 03/04/95 1700 62727 4 

DVW 03/04/95 1700 62728 4 

1111111 lllll lllll lllll lllf l lllll lllll llll llllll lllll llll llll 
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GENERi\.L ENGINEERING LABORATORIES 
,\Ieeting today's needs n·ith a i·isio11 for romorro1r. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesrJKW 

cc: BECHOO 195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Qualifier Result 

Evaporative Loss @ 105 C 

MetaJs Analysis 
14.0 

Arsenic 
Lead 

8.42 

189 

The following prep procedures wer.e performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

cl 
Lab. Container ID 

9503049-13.01 

Report Date: May 10, 1995 

: KW02083 SFS 

: 9503049-13 
: Soil 

: 02/24195 
: 03/02195 
: Routine 
: Client 

DL 

1.00 

0.128 

LU 

Method-Description 

EPA 3550 
EPA 7060 

EPA6010 
EPA 3050 

Reference ID 

KW0208301 

RL Units 

1.00 wt% 

0.639 mg/kg 
29.7 mg/kg 

Laboratory Certifications 

ST A TE GEL EP[ 
FL ES7!5618729-l ES7.!72/37·m 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
W1 99988779 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03/15/95 1500 63279 

2.0 R.tvU 03/14195 1639 62727 2 
5.0 JSS 03/08/95 1146 62728 3 

DVW 03/04/95 1700 62727 4 

DVW 03/04/95 1700 62728 4 

I llllll lllll ll!ll llllJ 11111 ll!ll lllll llll llllll lllll llll llll 
PO Box 30712 •Charleston. SC 29417 • (803) 556-8171 • F::ix \803) 766-l !78*9503049-13* 
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GENERAL ENGINEERING LABORJ\TORIES 
/11! eeting today· s needs with a l'ision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 Report Date: May 10, 1995 

Sample ID : KW02089 SFS 

Lab ID : 9503049-14 

Matrix : Soil 
Date Collected : 02127/95 
Date Received : 03/02195 

Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL 

Organic Prep 
Evaporative Loss@ 105 C 13.0 1.00 

"''~'·<tractable Organics 
farget Compound Lisr Pesticides - 20 items 
4,4'-DDD u 18900 9430 
4,4'-DDE 13900 4720 
4,4'-DDT 29700 9430 
Aldrin u 47.3 23.6 
Dieldrin J 355 189 
Endosulfan I u 94.7 47.2 

Endosulfan Il u 189 94.3 
Endosulfan sulfate u 189 94.3 
Endrin u 94.7 47.2 
Endrin ketone u 189 94.3 
Heptachlor u 94.7 47.2 
Heptachlor epoxide u 94.7. 47.2 
Metho:cychlor u 947 472 
Toitaphene u 1890 937 
alpha-BHC u 47.3 23.6 
alpha-Chlordane 406 189 
beta-BHC ll l 47.2 
delta-BHC u 94.7 47.2 
gamma-BHC u 47.3 23.6 
gamma-Chlordane 476 189 

The following prep procedures were performed: 
,,.,..-<"-'':"""'-. 

~sticides 

RL Units 

1.00 wt% 

18900 ug!kg 
9470 ug!kg 

18900 ug!kg 
47.3 ug!kg 
379 ug!kg 
94.7 ug!kg 

189 ug!kg 

189 ug/kg 
94.7 ug/kg 

189 ug!kg 
94.7 ug!kg 
94.7 ug/kg 
947 ug!kg 

1890 ug/kg 
47.3 ug/kg 
379 ug/kg 

94.7 ug/kg 
94.7 ug/kg 
47.3 ug/kg 
379 ug!kg 

Laboratory C•rtific:;itions 

STATE GEL EP! 
FL E87156/!l7294 E37472/87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 999ssn9 

Page l of2 

DF Analyst Date Time Batch M 

1.0 SHC 03/15/95 1500 63279 l 

5000 JEB 03/15/95 2239 62823 2 

5000 
5000 

50. 

200 
50. 

50. 

50. 
50. 
50. 
50. 
50. 
50. 

50. 
50. 
200 
50. 
50. 

50. 
200 

000038 

GWL 03106195 2345 62823 3 

c 

N 

I llllll lllll lllll lllll lllll lllll lllll llll ~llll lllll llll llll 
PO Box 30712 •Charleston. SC 29417 • (803) 556-8171 ·Fax (803) 766-1 !78*9503049-14* 
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GENERAL ENGINEERING LABORATORIES 
1Heering today's needs with a vision for ronwrron·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WestfKW 

cc: BECHOOI95 

Parameter 

Organic Prep 

Sample ID 
Lab ID 

Matrix 

Dace Collected 
Dace Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 
Metals Analysis 

13.0 

Arsenic 

Lead 
7.94 

163 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 

M3 

M4 

C = Container 

c 1 

Lab. C-«itainer ID 

9503049-15.01 

Report Date: May 10, 1995 

: KW02089 SFS 

: 9503049-15 

: Soil 
: 02127/95 
; 03/02195 

: Routine 

: Client 

DL 

1.00 

0.122 

11.7 

Method-Description 

EPA 3550 

EPA 7060 

EPA 6010 

EPA 3050 

Reference ID 

KW0208902 

RL Units 

1.00 wt% 

0.611 mg/kg 

31.2 mg/kg 

Laboratory Certifications 

sTATE 
FL 
NC 
SC 
TN 
VA 
WI 

GEL 
E87 I 5 61872 9~ 
233 
10120 
0293~ 

00151 
99988779 

EPI 
E37~72187~58 

10582 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03/15/95 1500 63279 

2.0 RMJ 03/14/95 1644 62727 2 
· 5.0 JSS 03108195 1148 62728 3 

DVW 03/04/95 1700 62727 4 

DVW 03/04/95 1700 62728 4 

OOGO:J O 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 307 l 2 • Charl<=ston. SC 294 l 7 • (803) 556-8 l 7 l • Fax ( 803 J 766- l l 78"9503049-15 * 

-~~ 



GENERt\L ENGINEERING LABOMTORIES 
L:loor::LCorJ c.rtJac::ulom 

STATE GEL EP! 
FL E37t56iS7!~ E3747'2/37458 
NC :tl:l 
SC 101:0 10.582 
n; 0293-< 

CERTIFICATE OF ANALYSIS 
VA 00\St 
wt 99988779 

NAVY RAC PROJECT 22567 Client: Bechtel 
POBox350 si::c;....i .• t:t ir. '111Ms1:::R: 1 

l 
Cootllet: 

Project Description: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Key West/KW SC/PO SEQ SHT -SUBMTL l 

cc: BECH00195 

Sample ID 
LabID 

M~ 

Date Collected 

Dace Received 

Priority 
ColledOr 

P::irameter Qualifier Result 

Orgnnic Prep 
Evaporative Loss@ 105 C 

Metals Annlysis 
Arsenic 

/."'Lead 

18.0 

35 
92.1 

The following p~p procedures wel'l! ~rfonned: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M.+ 

c = Container 

Cl 

Lab. Container ID 

9503082..01.01 

Report Date: May 17, 1995 

: KW02090 SBS 

: 9503082..01 

: Soil 
:WJ:l/95 
: Cl3/03/95 
: Routine 
: Client 

DL 

1.00 

0.324 
12.0 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 

EPA3050 

Reference ID 

KW0209001 

RL Units 

1.00 wt% 

1.62 mg/kg 

32.l mglkg 

Page l of2 

DF Analyst Date Time Batch M C 

LO GWL 03/16195 ?.345 63405 l 1 

5.0 R.MJ 03/07195 1546 62731 2 
5.0 JSS 03/08195 1.217 62732 3 l 

DVW 03/~5 1500 62731 4 
DVW 03/04195 1500 62732 4 

111~~ m111~ m11111m 1m 1m 1111~ 111111m 1rn 
· po Bo:1. 307 l2. Ch:lr!eston, SC 294 l 7 • (803) 556-8 l 71 ·fa"< (803) 766-l l 73 • 9503082..0l'" 

...... f'.J Print.d on r..:yd.:tl paper. 
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GENER"-L ENGINEERING LABORATORIES 
Labon:itory C•rtifkatioru 

.Heeling tuday '.~ 11a,ds n·it/1 a vision for tomorrow. STATE GEL EPt 
FL E371561l!7294 E37-l7:'.IS7-l58 
NC 233 
SC !0!20 10582 
1'N 0293.+ 
VA 00151 

CERTIFICATE OF ANALYSIS wt 999sm9 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr!KW 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 

Date Collected 
Dare Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

Arsenic 

Lead 

21.0 

2.2 

132 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 

M2 

M3 
M4 

C = Container 

cl 
Lab. Container ID 

9503082-02.01 

Report Date: May 17, 1995 

: KW0209 l SFS 

: 9503082-02 

: Soil 
: 02127/95 
: 03103195 
: Routine 

: Clienc 

DL 

l.00 

0.0646 
12.4 

Method-Description 

EPA3550 

EPA 7060 
EPA60l0 
EPA 3050 

Reference ID 

KW020910l 

RL Units 

l.00 wt% 

0.323 mg/kg 
33.3 mglkg 

Page l of 2 

DF Analyst Date Time Batch M C 

l.O GWL 03116195 2345 63405 l 

1.0 RMI 03101195 1247 62731 2 
5.0 JSS 03/08195 1236 62732 3 J. 

DVW 03/04/95 1500 6273 l 4 
DVW 03/04195 1500 62732 4 

11111111111111[1111111 [111111!1111~11111 ~111111~111111111 
po Box 30112. Ch:irle:~n. sc 29417 • (803) 556-8L71 ·fa~ rso3> 766-111s-9503os2-020 O0011 

t'. • Printed "n re"·cli:tl oaoer. ... . '. 



GENER>\L ENGINEERING LABOR>\ TORIES 
Ll.bor:itory C<:rtlrtc:::U!on:. 

STATE GEL El'I 
i'.11!1!Cing roduy·s needs wirh 111·isivnfor wmorrow. 

FL El!"71561ll7'.294 ES7r,zi~.;5g 
NC 2J3 
SC 101 :20 10:!31 
w 0~34 

~~~~~~~~~~~~~C~E=:.:R~T~IF~I~C~A_T_E~O_F_._~_N_A_L_Y_S_I_S~~~~~~..__~:_~.__~~----'--

Client: Beeb tel 
PO Box.350 

Contact:. 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Kdlet 

Project Description: Key W esrJ'~ 

cc: BECH00195 

Sample ID 
LabID 
Matrix 

Date Collected 

Date Received 

Priocic:y 
Collector 

P:irameter QWlilfler Result 

Orgnnic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
~enic 

Lead 

18.0 

Ll 
94.4 

The !ollowmg prep procedures were performed: 
Grapbit.e Furnace 
ICP 

M= Method 

Mt 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-03.01 

Report Date: May 17. t995 

: ~02092SBS 
: 9.503082-03 
: Soil 
: <J21Tl195 
~ 03/03l95 
: Routine 

: Client 

DL 

l.00 

0.0649 

12.0 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Re!erence ID 

KW0209201 

RL Units 

1.00 wt% 

0.324 mg/kg 

32.l mg/kg 

~ge tof2 

DF Analyst Date Twe Batch M C 

1.0 GWL 03/16195 234.5 634-05 l l 

l.O RMJ 03/01 /95 1252 62731 2 1 
.5.0 JSS 03/08/95 t238 62732 3 t 

DVW 03/04/95 l500 62731 4 
DVW 03104/95 1500 62732 4 

\Im~ IW I~ Wll l~l ltID \~It Im ~l~ U\ll ~~ ~~ 
POBOY~J07P·Ch:irlesron SC294l7•(303)556-817! ·fa'(t303)766-ll78 ~,.,.,...,.., ... ,... 

"" - ~ •a::n--:('\-:,., """- • 
,•""":.. ,.. 



GENERAL ENGINEERING LABOR.\ TORIES 
J!el:!lill~ wduy 's 11e11cfs willi u rision for romurron-. 

CERTIFICATE OF ANALYSIS 

C'uenc: Bechr.el 

PO Box.350 

Coot:l.Ct: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Kdle:r 
Project Dcscriptioc: IV::j W esrJKW 

cc: BECH00195 

Sample ID 

La.bill 
Matrix 
Date Collected 

Date Re.ceived 
Priority 

Collector 

Parameter Qua liner Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 

Lead 

·23.0 

1.9 
107· 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-04.0 l 

Repart Dar.e: May 17, 1995 

: KW02093 SFS 
: 9503082-04 

: Soil 

: C!l1Tfl95 
: 03/03195 

: Routine 
: Client 

DL 

LOO 

0.0693 

12.9 

Method-Description 

EPA3550 

EPA 7060 
EPA60t0 

EPA3050 

Reference ID 

KW0209301 

RL Units 

1.00 wt% 

0349 mg/kg 

34.5 mg/kg 

STATE GEL EPt 
Fl.. E57!56/S72<;.i. E.37-n:Z."l"14S' 
NC 2J3 
SC lOl::!O l0532 

. 11'1 02934 
VA OOt51 
WI 99988779 

Page l of2 

DF Analyst Date Time Batch M C 

LO GWL 03116195 2345 63405 l l 

LO &.'vU 03/07195 1307 62731 2 l 
5.0 JSS 03/08195 1252 62732 3 1 

DVW 03/04195 1500 62731 4 

DVW 03104195 1500 62732 4 

11m~1m11~ m~ 1m 11m m~ im mm 11~ 1m irn 
p O Box }0712. Charle::n. SC 294 l 7 • (803) 556-8171 ·fa'( (803) 766-1178 .. 

9503082
-04 ... f) f\ f\ f\ 1 c; 

•- _.,. p ...... , .. 1 ·- ~ ••.•. 1 .• ,r .. , ... , .. , 



GENER~L ENGINEERING LABORATORIES 
,H l!eriug wduy 's 11i::l!dS H'irh a 1·ision j(Jr romorrm1;. 

CERTIFICATE OF ANALYSIS 

Client: Beeb.tel 
PO Box 350 

Contact:: 
Oak Ridge, Tennessee 37831--0350 
Ms. Lori Keller 

Project Description: Key W est/KJR' 

cc: BECHOOI95 

Sample ID 

Lab!D 
Matrix 
Date Collected 

Date Rca:ived 
Priority 
Collector 

P:u-:ameter Qualifier Result 

O~cPrep 
Evaporative Loss @ 105 C 

;,....~=-.fetals Ana.lysis 
..rsenic 

Lead 

20.0 

l.6 
60.5 

The following prep procedures were performed.: 
Graphite Fumacc 

ICP 

M::Method 

Ml 
M2 
M3 

M4 

C = Container 

Cl 

Lab. Container ID 

9503082--05.01 

Report Date: May 17, 1995 

: KW'02094 SBS 

: 9503082..{)5 
. : Soil 

: (J].JZJ/95 

: 03/03195 
: Routine 
: Client 

DL 

1.00 

0.0651 
12.4 

. Method-Description 

EPA3550 
EPA 7060 
EPA6010 

EPA305'0 

Reference ID 

KW0209401 

RL Uni.ts 

1.00 wt% 

0326 mg/kg 
33.2.mglkg 

t.:i.oor:ttary Ccru.nc:u1ons 

ST ATE CEl. EP! 
FL ES7!5t./87494 E374/'.J87453 
NC 2:13 
SC 101:!0 I0.5$2 
TN 
VA 
WI 

01.934 
001.51 

Page l of2 

DF Analyst Date Tune Ba'tch M C 

LO GWL 03/16195 2345 63405 1 l 

LO RMJ 03101195 1311 62731 2 l 
5.0 JSS 03/08195 1259 62732 3 l 

DVW 03/04195 l.500 62731 4 
DVW 03104/95 1.500 62732 4 

•a •• , io112. chu1""''°· sc '"'". rsoJJ 556·' 111. fa, (soJl 166-111JIOO\MIHl~l~~~~lli,l\m ..... . -. 
' •• /"t • .,,. < ,. • I ' 



GENERAL ENGINEERING LABOR.A.TORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel. 
POBox350 

Contact: 

Oak Ridge, T<:m:11:ssee 37831-0350 

M!!. Lori Keller 
Project Description: Key W cstncw' 

cc: BECH00195 

Sample ID 
L:lb ID 
Matrix 

Date Colleacd 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 

Lead 

20.0 

1.7 
53.7 

The rollowtng prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Conta.iDer ID 

9503082-06.01 

Report Date: May 17, 1995 

: KW02095 SFS 
: 9503082-06 
: Soil 
: CtlJI7195 
: 03/03195 
: Routine 
: Client 

DL 

1.00 

0.0672 

12.5 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Re!erence ID 

ICW020950l 

RL Units 

l.00 wt% 

0.336 mg/kg 
33.6 mg/kg 

L:.ibor:>tnry CcrtlrtQL!on:s 

STATE Ga EPI 
FL ES7!561'37294 r::r!-17"!1~"-
NC :m 
SC 101:!0 1058'! 
TN 02934 
VA 00 

Page 1 of2 

DF Analyst Date Time Batch M C 

LO GWL 03/16195 2345 63405 1 

LO RMJ 03/07195 1316 62731 2 l 
5.0 JSS 03/08195 1305 62732 3 l 

DVW 03/04/95 1500 62731 4 
DVW 03/04/95 1500 62732 4 



GENER:.\L ENGINEERING LABOR~TORIES 

CERTIFICATE OF ANALYSIS 

Clieot: Ba:btel 

POBox350 

Cont:u:t: 
Oak Ridge.. Tennessee 378.:3 l-0350 
Ms. Lori Miler 

Project Description: Key W estJI\!N 

o::: BECH00195 

Sample ID 
L:ib ID 
M:urix 
Date Collected 

Date Rccc:ivcd 

Priority 
Collector 

Parameter Qt1.11lifier Result 

Organic~p 

Evaporative Loss@ 105 C 

r''"-\>'letals Analysis 
Arseoic 

Lead B 

17.0 

OA9 
22.S 

The following prep proce:dures were perfornled: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-07 .0 l 

ReportDate: May l7, 1995 

: KW02096 SBS 
: 9503082-07 
: Soil 

: r:nn:J/95 
; 03103195 
: Routine 
: Clicot 

DL 

1.00 

0.0615 
12.l 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Reference ID 

KWO"l09601 

RL Units 

LOO wt% 

0.307 mg/k:g 
32.4 mg/k:g 

l:lbo=0<1 Certlfk:illon.s 

STATE GEt EP! 
Ft E37I56187:;94 ES7_.TYV-tiS 
~C U3 
SC l0l10 l058! 
TN 02934 
VA OOlSI 

P:igc l of2 

DF Analyst Date Time Batch M C 

l.D GWL 03/16195 '2345 63405 1 1 

LO RMJ 03/07/95 1320 62731 2 
5.0 JSS 03/08195 1312 62732 3 

DYW 03/04195 1500 62731 4 
DYW 03/04l95 2500 62732 4 



GENERAL ENGINEERING LABOR;\TORIES 
.Ht!eri11g rmlm"s lll:!ttcis 11·i1h a ,·isio11 ji>r runwrm\\'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831--0350 

Ms. Lori Keller 
Project Description: Key W esrJK:W 

cc: BECH00195 

Samt:i!eID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 
Collector 

P:i.r::imeter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Lead 

17.0 

2.2 
48.2 

The following prep procedures were performed: 

Graphite FUIIlace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082--08.01 

Report Dace: May 17, 1995 

: ICW02r87 SFS 

: 9503082--08 

: Soil 
: rnn:l/95 
: 03/03195 

: Routine 
: Client 

DL 

LOO 

0.0634 

11.5 

Method-Description 

EPA3550 

EPA 7060 

EPA6010 

EPA3050 

ReCerence ID 

KW02r8701 

RL Units 

1.00 wt% 

0.317 mg/kg 
30.7 mgl1cg 

STATE GEL EP! 
FL .E37!56187Z94 E.37.J.7Y07.J.5• 
:-IC 2:1'3 
SC tot:o 10532 
TN 029:14 
VA 0015! 

Page 1 of2 

DF Analyst Date Tune Batch M C 

LO GWL 03/16195 2345 63405 

LO RMJ 03/07195 1325 62731 2 

5.0 JSS 03/08195 1319 62732 3 

DVW 03/04!1)5 1500 62731 4 

DVW 03/04!1)5 1500 62732 4 

I 1rn1111111 ~~ m111~111m m111m lllIB Ifill II~ Ill 
p 0 Box 30712 • Charle~~n. SC 29417 • (803) 556-8171 • Fa:< (803) 766-1178 •9503082--08• 0 0 ') 3 

" • Prin!<u on rc:~·.dcu paper. 0 0 '-
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GEi\ERAL ENGINEERING LABOR..\TORIES L:ibor:Uory C<l"tUic:u:loru 

Mi!ecing wdcn"s needs wirh a dsio11 j(w wmorroll'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Bo:t 350 

Cooc:ict: 
Oak Ridge, Teru:tessi:e 37331-0350 

Ms. Lori Keller 
Projeet Description: Key W est!K)N 

cc: BECH00195 

Sample ID 
LabID 

Motri.:i:: 
Date Collected 
Date Received 
Priority 
Collector 

Parnmeter Quallfler Result 

Organic Prep 
Ev:ipor:itive Loss@ 105 C 

Metals A.nslysis 

Arsenic 

Lead B 

15.0 

0.80 
24.7 

The following prep procedures were performed: 
Graphite FuriJace 

ICP 

M= Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-09 .0 l 

Report Date: May 17, 1995 

: KW02098 SBS 
: 9503082-09 

: Soil 
: Cf'...JZ7195 
: 03/03fJ5 

: Routine 
: Client 

DL 

LOO 

0.0639 
11.l 

Method-De:scriptlon 

EPA3550 

EPA 7060 

EPA6010 
EPA3050 

Refe.renc.e ID 

!CW0'209801 

RL Units 

l.00 wt% 

0.320 mg/kg 
7E.7 mg/kg 

STATE GEL EP! 
FL ES7156187!94 ES7~T'..!S7~55 
NC 2J3 
SC 101'.!0 10.n: 
TN 02934 
VA oocn 
W1 99988779 

P:ige l of2 

DF Analyst Date TI.me Batch M C 

LO GWL 03116/95 2345 63405 l 

1.0 R.t\1J 03/07/95 1330 62731 2 l 
5.0 JSS 03/08195 1325 62732 3 

DVW 03/04/95 1500 62731 4 
DVW 03104/95 1500 62732 4 

11m~ 1m11 mu1~1nm m~1m Mm 1m 11~ 1u1 
p 0 Box 30712. Ch:ir!escon. SC 29417 • (803) 556-8171 •Fa.:< (803) 766-1178 *9503082-09'" 0 Q Q 0 2 5 

~,,.. Pnmcu on r~c,.:!.:u rao.:r. T.... • , 



GENERAL ENGINEERING LABORATORIES [..:i.bor.i.l()("J' Ccrtllk::iilon.s 

Jfrew1g wday 's 11eeds n·itli a 1·isio11 for tumorru11-. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

POBox350 

Contact 

Project Description: 

Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 

cc: BECH00195 

Key W estJK:'W 

Sample ID 

LlbID 

M:ttrix 
Date Collected 

Date Received 
Priority 

Collecter 

Qu.allner Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals A.unlysis 

Arsenic 

Lead 

17.0 

2.2 

73.3 

The following prep proc:.edures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Ccintainer ID 

9503082-10.01 

Report Date: May 17, 1995 

: KW02099 SFS 

: 9503082-10 

: Soil 
: c12rr1195 
: 03/03195 
: Routine· 

: Client 

DL 

LOO 

0.320 

11.5 

Method-Description 

EPA3550 

EPA 7060 

EPA6010 
EPA3050 

Reference ID 

KW0209901 

RL Units 

1.00 wt% 

1.60 mg/kg 

30.7 mg/kg 

STATE GEL E?I 
FL £37156/37:94 ES7.i./'...11>745g 
:-<C ::n 
SC tOl:!O (0582 
TN 0'1934 
VA 00151 
WI 99988Ti9 

Page 1 of2 

DF Analyst Date Tune Batch M C 

1.0 GWL 03/16/95 2345 63405 l 

5.0 Ri.\U 03Jr:17/95 1600 62731 2 ' 

5.0 JSS 03/08/95 1225 62732 3 

DVW 03/04/95 1500 62731 4 
DVW 03104/95 1500 62732 4 

11m111m1 ~~ mn 1~111m m~ 1m ~1ru 11m mill\ 
p o Box 30712 • Charleston. SC 29417 • ( 803) 556-8 l 7 .l • fax (803) 766- l l 78 *9503082-10"' 0000-~)7 
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GENERAL ENGINEERING LABOR.\TORIES [.;,bor:il0'7Ccrtl(lQtlons 

,'l,/i:ering rod£ff ·s needs wirlt a vision ji1r rn111orn111·. 

CERTIFICATE OF ANALYSIS 

Clicot: Bechtd 
PO Box350 

Coacact: 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori uller 

Project Description: Key W esrIK:V/ 

cc: BECH0019S 

Sample ID 

Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

/''D\ .......... 

. '...earl B 

16.0 

1.3 
21.4 

The rollowing prep procedures were performed: 
Graphite Fu.mace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

c"!tcootainer 

Cl 

Lab. Container ID 

9503082-11.01 

Report Date: May 17, 1995 

; KW02100 SBS 
: 9503082-11 
: Soil 
: 02/'J:] 195 
: 03/03195 

; Routine 

: Client 

DL 

LOO 

0.0647 

11.2 

Method-Description 

EPA3550 

EPA 7060 

EPA6010 

EPA3050 

Retere.uce ID 

KW0210001 

RL Un.its 

LOO wto/o 

0.323 mg.lkg 
30.l mg/kg 

STATE GEL. El'l 
FL E37!561'87:94 E!!7.f1::tS7-l58 
NC 2:!3 
SC t0t20 10582 
TN 0'29'.l4 
VA 00t5l 
wt 99988ii9 

Page l of2 

DF Analyst Date Time Bntch M C 

1.0 GWL 03!16195 2345 63405 1 

1.0 RMJ 03/07195 1620 6273 l 2 l 
5.0 JSS 03/08195 1332 62732 3 1 

DYW 03/04195 1500 6273 l 4 

DYW 03104R5 1500 62732 4 

11rn~1m11 m11100umoo11m 1111~ 1~1m 11ri 
po Box 30712 • Ch:irleston. SC 29417 • (803) 556-817 l • fa't (803) 766-1178 •9503os2-11 • 000029 
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GENER~L ENGINEERING LABOR~TORIES L:ibor.:11.0C'J' CcrtUlc:Wons 

,\frering rmlay ·_,needs 11·irh a dsiw1 fur romorrow. 

CERTIFICATE OF ANALYSIS 

Clieoc Bech eel 
PO Box 350 

Coot.ace 
Project Description: 

Oak Ridge. Tennessee 37831...0350 

Ms. Lori Keller 

cc: BECH0019:S 

Key WestJKW 

Sample ID 

Lab ID 

Mattix. 
Dace Collected 
Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic~p 

Evaporative Loss @ 105 C 

Metn.ls Allnlysis 

A.rrenic 
Le:ui 

16.0 

17.7 

214 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-12.01 

Report Date: May 17, 1995 

: KW02101 SFS 

: 9503082-12 

: Soil 
: OOJZ7195 
: 03/03195. 

: Routine 
: Client 

DL 

LOO 

0.317 
11.6 

Method-Description 

EPA3550 
EPA 7060 

EPA6010 
EPA3050 

Reference ID 

KW0210101 

RL Ullit.s 

1.00 wt% 

1.58 mgtkg 
31.0 mgtkg 

ST,\ TE GEL EPt 
Fl.. El7l56i37194 E3'747'2/37.:.Sl! 
NC 2J3 
SC lOl::'.0 10582 
TN 02934 
VA OOL:il 
WI 9998l!779 

Page 1of2 

DF Analyst Date Tlme Batch M C 

LO GWL 03116195 2345 63405 1 

5.0 &W 03/07195 1625 62731 2 
5.0 JSS 03/08/95 t339 62732 3 _ 

DVW 03/04/95 l:SOO 62731 4 

DVW 03/04/95 1500 62732 4 

p 0 Box 307!2. Ch:i.r!e~~n. SC 294 l7 • (803) 556-817 l •fa'( (803) 766-l l 78 •9503082-ltJ Q Q Q 31 
•.;J Pnnt<d on n:..:y~kJ p:.ipt:r. 



GENERAL ENGINEERING LABO&-\ TORIES Laboratory CutUTc:atlons 

Mi:ering wd,iy 's needs wirh a 1·isio11 j(1r romorro1L 

CERTIFICATE OF ANALYSIS 

Oient:: Becht.el 
POBox350 

Contact: 
Oak Ridge, Tennessee 37831--0350 
Ms. Lori Keller 

Project Description: Key W est./ICW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

• Metals Analysis 
Arsenic 
Lead 

17.0 

14.9 
236 

The !ollowing prep procedures wei.-e performed: 
Graphite Fu:mace 
ICP 

M=Method 

Ml 
M2 
M3. 
M4 

C = Container 

Cl 

Lab. Container ID 

Report Dar.e: May 17, 1995 

: KW02102 SFS 
: 9503082- l3 
: Soil 
: Cl2JZ7195 
: 03/03195 
: Routine 
: Oient 

DL 

1.00 

0.324 

11.3 

Method· Desai pUon 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Reference ID 

KW021020t 

RL Units 

1.00 wt% 

1.62 mg/kg 
30.4 mglkg 

STATE GEL EPC 
FL ES7156/S7!94 E3'747:!/8745S 
NC 233 
SC 10120 10582 
TN 02934 
VA OOt!il 
WI 99988779 

P;ige l of2 

DF Analyst Date Time Batch M C 

1.0 GWL 03/16195 2345 63405 l 

5.0 R.MJ 03/07195 1630 62731 2 1 
5.0 JSS 03108195 1345 62732 3 l 

·ovw 03104195 lSOO 62131 4 
DVW 03/04195 1500 62732 4 



GENER-\L ENGINEERING LABOR.-\ TORIES Ul>or::uory Ccrunc:ulon.s 

CERTIFICATE OF ANALYSIS 

aicnt: Bechtel 

PO Box350 

Coot:ict: 
Oak Ridge, Tc=cssee 37831--0350 

Ms. Lori Keller 
Project Description: Key W esrJJ.CW 

cc: BECHOCH95 

Sample ID 
Lab!D 
Matrix 
Dace Collected 

Dace Received 

Priority 

Collector 

Parameter Quali!ler Result 

0Lganic Prep 
Ev:iporative Loss@.. 105 C 

Metals Analysis 

.A!Senic 
Lead 

11.0 

17.4 
83.8 

The rollowing prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-14.01 

Report Dace: May 17, 1995 

: KW02103 SFS 
: 9503082-14 

: Soil 
: C12J27/95 
: CJ3/CJ3/95 

: Routine 

: aient 

DL 

1.00 

0.0617 

1L3 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 

EPA3050 

Rererence ID 

KW02.10301 

RL Units 

LOO wt% 

0.309 mgikg 
30.2 mg/kg 

STATE GEL E?l 
FL E37!5618'7"Z94 E.37 47:::137.Jj 3 
NC ::lJ 
SC 101:0 1053:?. 
TN 029~ 
VA 00151 
W! 99988'779 

Page l of2 

DF Analyst Date Tune Batch M C 

1.0 GWL 03/16195 2345 63405 

5.0 R.IvU 03/07195 1649 62731 2 
5.0 JSS 03/08195 1352 62732 3 

DVW 031~5 1500 62731 4 

DVW 03104&5 1500 62732 4 

1 

llllOOHU~~~~IOOlmlrn 
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GENERAL ENGINEERING LABORATORIES Labor.>Loe'y CerllflCl.llon.s 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Bo;t 350 

Cont.3Ct: 
Oak Ridge. Tennessed7831-0350 
M3. Lori Kelle:: 

Project Description: Key W estll.CW 

cc: BECHOOl95 

Sample ID 
L:lb ID 
Matrix. 
Date Collected 
Dace Received 
Priority 
Collector 

ParnmeU!r Quallner Result 

OrganlcPnp 
Evaporative Loss @ 105 C 

Metals Allalysis 
Arsenic 

.~r...ead 

12.0 

3.6 
S6.1 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-15.01 

Report Dar.e: May 17, 1995 

: KW02104 SBS 

: 9503082-15 
: Soil 
: rnn:l/95 
: 03/03195 
: Routine 
: Client 

DL 

1.00 

0.0598 

11.2 

Method-Th!scrlption 

EPA3550 

EPA 7060 
EPA60t0 

EPA3050 

Re!ennaID 

KW0210401 

RL Un.its 

LOO wt% 

0.299 mg.lk:g 
19.9 mg/kg 

STATE GEL EPt 
Fl.. E37156137294 E3'7..i7?f37.t5S 
NC 
SC 
TN 
VA 
WI 

:zJJ 
10110 
0293-1 
00\51 
999887'1'9 

L05Sl 

Page l of2 

DF Analyst Date Tl.me Batch M C 

1.0 GWL 03/16195 2345 63405 1 1 

1.0 Ri.\11 03f07195 l.654 62731 2 1 
5.0 JSS 03108195 141 l 62732 3 1 

DVW 03104/95 1500 62731 4 
DVW 03/04195 1500 62732 4 

po Bo1. 307l:?.. Ch:lrleston. SC 29417 • (303) 556-Sl7l • F:u (803) 766-1173•9503082-(;f'(}O Q 3 7 
~ ?nm"d nn ro1,;vd"'1 l"'!)<:r. r.__. . 



GENERAL ENGINEERING LABORATORIES 
lvfreting today ·s needs with a vision for romorroiv. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller · 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 

Metals Analysis 
6.00 

Arsenic 
Lead 

98.3 
401 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-16.01. 

Report Date: May 10, 1995 

: KW02105 SFS 
: 9503049-16 

: Soil 
. : 02127/95 
: 03102195 
: Routine 
: Client 

DL 

1.00 

l.14 

10.4 

Method-Description 

EPA3550 

EPA 7060 
EPA60!0 
EPA3050 

Reference ID 

KW0210501 

RL Units 

LOO wt% 

5.72 mgfkg 
28.0 mg/kg 

Laboratory C~rtifications 

STATE 
FL 
NC 
SC 
TN 
VA 
WI 

GEL 
E87156/87294 
233 
10120 
02934 
OOL5l 
99988779 

EP! 
E87472/8745S 

10582 

Page l of 2 

DF Analyst Date Time Batch M C 

1.0 SHC 03115195 1500 63279 

20. RMJ 03/14/95 1700 62727 2 
5.0 JSS 03/08195 1153 62728 3 

DVW 03/04/95 1700 62727 4 
DVW 03/04/95 1700 62728 4 

ODv042 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 307 l 2 • Charleston. SC 29417 • ( 803) 556-8171 • Fa.~ ( 803) 7 66- I 178*9503049- l 6* 
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GENER<\L ENGINEERING LABORATORIES 
Meeting today's needs with a vision for romorro11-. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Extractable Organics 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

TCLP Pesticides • 6 items 
lordane u 0.0300 

.drin u 0.0200 
Heptachlor & Hep. Epoxide u 0.00800 
Methoxychlor u 10.0 
Toxaphene u 0.500 
gamma-BHC u 0.400 

Metals Analysis 
Silver u 0.00483 
Arsenic B 0.0188 
Barium B 0:115 
Cadmium B 0.0128 
Chromium u 0.00556 
Lead B 0.081 l 
Selenium u 0.0897 
Mercury u 0.00200 

The following prep procedures were performed: 
Pesticides 
ICP 
Mercury 

TCLP Extraction - Semivolatiles 
TCLP Prep for Metals 

Report Date: May 10, 1995 

: KW02105 SFS 
: 9503049-17 

:TCLP 
: 02127/95 
: 03/02195 
: Routine 
: Client 

DL 

0.00625 
0.00125 
0.00125 
0.0125 
0.0250 

0.000625 

0.00483 
0.0129 

0.00448 
0.00231 
0.00556 

0.0373 
0.0897 

0.00200 

RL Units 

0.0300 mgfl 
0.0200 mg/I 

0.00800 mg/I 
10.0 mg/I 

0.500 mg/I 
0.400 mg/I 

0.500 mg/I 

0.500 mg/I 
10.0 mg/I 

0.100 mg/I 
0.500 mg/I 

0.500 mg/I 

0.300 mg/I 
0.0200 mg/I 

Laboratory Certifications 

ST A TE GEL EPl 
FL ES715618729·! E37472/1l7453 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 999887'79 

Page 1 of3 

DF Analyst Date Time Batch M C 

1.0 W AM 03/17/95 0702 62957 1 l 
1.0 
l.O 

1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 

1.0 
3.0 
1.0 

JSS 03/10/95 1333 62850 2 

JSS 03110195 1409 62850 2 

ADF 03123195 1259 63387 3 

MBB 03/08/95 2300 62957 4 

DVW 03/09/95 1900 62850 5 
ADF 03/22195 1500 63387 6 
JL 03/06/95 1705 62761 7 
JL .03/06/95 1705 62760 7 

On""QA4 t.; v q 

l 

I llllll lllll lllll lllll lllll II Ill lllll llll llllll lllll llll llll 
P 0 Box 30712 ·Charleston. SC 29417 • (803) 556-817l ·Fax (803) 766-l 178*9503049-17* 
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GENER:.\L ENGINEERING LABOR'-\TORIES ~r:>lory CertU1c.Uo~ 

J!l!t!ring ruJay '.Y llt!nls 1vith u \"ision for romurmiv. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Ten.aessec 37831-0350 

Ms. Lori K.eller 
Project Description: Key W esr/I0N 

cc: BECH00195 

Sample ID 
LabID 

Matrix 
D.ite Collected 

Date Received 
Priority 
Collector 

Parameter Qunllfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 

Le:id 

13.0 

20.2 

46.7 

The following prep procedures were performed: 
Graphite Fumace 

ICP 

M= Method 

Ml 
M2 

M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-16.01 

Report Date: May 17, 1995 

: KW02106 SFS 
: 9503082-L6 

: Soil 

: 021Tll95 

: 03/03195 

: Routine 

: Client 

DL 

1.00 

0.302 

10.9 

Method-Description 

EPA3550 
EPA 7060 

EPA6010 

EPA3050 

Reference ID 

KWOO. l 0601 

RL Units 

1.00 wt% 

1.51 mg/kg 

293 mg/kg 

STATE GEL EP! 
FL ES7156ill7294 E37-r72137~58 
NC DJ 
SC !01::0 !0532 
1'N 02934 
VA 00151 
wt 99988779 

P::i.ge 1 of2 

DF Analyst Date Tl.me Batch M C 

1.0 GWL 03/16195 2345 63405 

5.0 RMJ 03/07195 1703 62731 2 
5.0 ISS 03/08195 1413 62732 3 

DVW 03/04/95 1500 62731 4 
DVW 03/04/95 1500 62732 4 

llffi~ Ifill~~ lml l~I ~mm~ Ill ~Im I~ II~ !m 
p 0 Bo:~ 307 l 2. Ch::i.rl<!ston. SC 294 l 7 • (803) 556-317 l • fax (803) 766- l 178 •9503082-160 0 0 Q 3 9 
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GENERAL ENGINEERING LABOR'-\ TORIES ~r:llc.ryCcrtltk::uJcn:s 

CERTIFICATE OF ANALYSIS 

Oient: Bechtel 
POBox350 

Cocc:icc 
Project Description: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

ex::: BECH00195 

K.eyWestJKW 

Sam.ple ID 
LabID 
Matrix 
Date Collected 

Dace Received 
Priority 
Collecror · 

Pam.meter Quallfier Result 

Organic Prep 
Evaporative Lass @ 105 C 

Metals Analysis 

.-"·""'Arsenic 
'_ead 

15.0 

23.0 

116 

The following prep procedure:s were performed: 
Graphite Fumace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503082-17.01 

Report Date.: May 17, 1995 

: KW02107 SBS 
: 9503082-17 
: Soil 
: fJlfil/95 
: 03/03195 
: Routine 
: Client 

DL 

1.00 

0.320 
. 11.8 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 

EPA305C 

Reference ID 

KW0210701 

RL Units 

LOO wt% 

1.60 mg/kg 
31.6 mg/kg 

STATE GEL E?l 
FL ES7!S613T!94 ES7.t7'.?137-15S 
:-IC :!33 
sc 101:0 !0582 
TN 0:934 
VA 00!.H 
wt 9998S779 

Page l of 2 

DF Analyst Date Tlllle Batch M C 

LO GWL 03/16195 2345 63405 l 

5.0 R.~ 03/07195 J.713 ()2731 2 l 
5.0 JSS 03/08'95 1415 62732 3 l 

DVW 03/0411.15 1500 62731 4 
DVW 03/04/95 1500 62732 4 

11m~ m11111111~1~rn11m nm 11m 1rn 
p o Box 30712 • Charleston. SC 29417 • ( 803) 5 56-811 l • fa'< ( 803) 166- t 118 "9503082-17"' 0 0 0 0 4 1 
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GENER.\L ENGINEERING LABOR.\ TORIES L:.bonator:r Cert!!!otlon:s 

,'v/eeti11g wday ":i nec•ds with u vision for rwr111rrou·. 

CERTIFICATE OF ANALYSIS 

Clicct · Bechtel 

PO Box.350 

Cootact: 
Oak Ridge. Tennessee 37831-0350 
:Ms. Leri K.:Uc:r 

Project Dcscriptioo: K.:y W esr/KW 

cc: BECH00195 

Sample ID 
L:ib ID 
M:i.trix 
Date Collected 
Date Received 

Priority 
Collector 

Par:imeter Quailller Result 

Organic Prep 
Evaporative Less @ 105 C 

Metnls Analysis 
Arsenic 

Lead 

16.0 

9.6 

378 

The following prep pr~u.res were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lah. Container ID 

9503082-18.01 

Report Date: May 17, 1995 

: IC\¥'02108 SFS 
: 9503082-1& 

: Soil 

: <:nm/95 
: 03/03195 
: Routine 
: Client 

DL 

LOO 

0.124 

12.l 

Method-Th!sc:ript.foa 

EPA3550 

EPA 7060 

EPA6010 

EPA3050 

Reference ID 

KW0'.210801 

RL Units 

LOO wt:% 

0.620 mg/kg 

32.3 mg/kg 

STA TE GEL EP! 
FL ES71561l17'Z94 E374T.!/S7453 .. 
NC 2JJ 
SC 101:0 l0S32 
TN 02934 
VA 00151 
WI 99983779 

Page l of2 

DF Analyst Date Time Batch M C 

LO GWL 03/16195 2345 63405 l l 

5.0 R.\-0 03/08195 1539 62731 2 

5.0 JSS 03/08195 1417 62732 3 l 

. DVW 03104195 1500 62131 4 

DVW 03/04195 1500 62732 4 

111m1m1 ~~mu 001n11111m Mm 1~ 11~ 1m 
po Box307 l2 • Chn.rleston. SC 294 l 7 • {803) 556-3171 • fa~ (803)766-1173 •9503082-18• 0 Q Q 0 4 J 
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GENER-\L ENGINEERING LABOR-\TORIES 
L::tbor:>.10C7 CutUTC::Ulon:s 

CERTIFICATE OF ANALYSIS 

Client: Bo:::htel 
P0Box350 

Cont.act: 
Oak: Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project IJes.cT:iption: Key West/KW 

cc: BECH00195 

Sample ID 

L:ibID 
Matrix 
Datt: CoUect.ed 
Date Received 
Priority 
Collector 

Par:imeter Qualiller Result 

Organic Prep 
Evupor:uive I..cs:i: @ 105 C 

Metals Analysis 
Arsenic 

Lead 

8.00 

1.7 

83.5 

The following prep procedures were performed; 
G~phltt:Fumao: . 

ICP 

.M=Method 

Ml 
M2 
M3 
M4 

C=Contsmer 

Cl 

Lab. Container ID 

9503082-19.01 

Report Date: May 17, 1995 

: KW02109 SFS 

: 9503082-19 

: Soil 
: IJlJTl/95 

: 03/03~5 
: Routine 

: Clienc 

DL 

1.00 

·0.0549 

10.3 

Method-Description 

EPA3550 
EPA 7060 

EPA60l0 
EPA3050 

Reference ID 

KW021090L 

RL Units 

l.00 wt% 

0.274 mg/kg 

TT.1 mg/kg 

STATE GEL EP! 
F)... ES7!56iS7194 E.37..il'..137-'SS 
NC 233 
SC lOl:O lOSa:?. 
TN 01934 
VA OOlSl 
W1 999&3779 

Page 1of2 

DF Analyst Date 'Th:ne Batc:h. M C 

1.0 GWL 03n6/95 2.345 6.3405 1 1 

5.0 R.~ 03/08195 1544 6273 l 2 l 

5.0 JSS 03/08J95 1419 62732 3 1 

DVW 03/04195 LSOO 62731 4 
DVW 03/04/95 1.500 62732 4 



GENERAL ENGINEERING LABORATORIES 
1Vleering wday 's needs with a vision for ro111orro1\' 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr!KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss@ 105 C 

Metals Analysis 
2.00 

Arsenic 

Lead 
2.56 

58.6 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-18.01 

Report Date: May 10, 1995 

: KW021 IO SFS 
: 9503049-18 

: Soil 

: 02127/95 

: 03102195 
: Routine 

: Client 

DL 

1.00 

0.112 

9.61 

Method-Description 

EPA 3550 

EPA 7060 

EPA 6010 

EPA 3050 

Reference ID 

KW02ll001 

RL Units 

1.00 wt% 

0.561 mg/kg 

25.8 mg/kg 

Laboratory C enific:uioru 

STATE GEL EPI 
FL E87 l.5613i::94 E87472!87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
'M 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03115/95 1500 63279 

2.0 RMJ 03114/95 1923 62727 2 

5.0 JSS 03/08/95 115 l 62728 3 

DVW 03/04/95 1700 62727 4 
DVW 03/04/95 1700 62728 4 

000047 

1111111 lllll lllll lllll lllll lllll l!lll llll llllll lllll llll llll 
P 0 Box 30712 ·Charleston. SC 29417 • (803) 556-8171 •Fax (803) 766-l !78"'9503049-18" .,,. 

.. • ~)-.... _, i ,,. 1,.-1 _, 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorro11·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOl 95 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
";Iver u 0.00483 _,..-·-"""""-.... 

senic u 0.0129 
.... arium B 0.129 
Cadmium u 0.00231 
Chromium u 0.00556 
Lead u 0.0373 
Selenium 0.153 
Mercury u 0.00200 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for M!!tals 

M=Method 

Ml 
M2 
M3 
M4 
MS 

C = Container Lab. Container ID 

9503049-19.01 

Report Date: May I 0, 1995 

: KW02110 SFS 
: 9503049-19 
:TCLP 
: 02127/95 
: 03/02195 
: Routine 
: Client 

DL 

0.00483 
0.0129 

0.00448 
0.00231 
0.00556 
0.0373 
0.0299 

0.00200 

Method-Description 

EPA 6010 
EPA 7471 
EPA3005 
EPA 7470 
EPA 1311 

Reference ID 

KW0211002 

RL Units 

0.500 mg/I 
0.500 mg/I 

10.0 mg/I 
0.100 mg/I 
0.500 mg/I 
0.500 mg/I 
0.100 mg/I 

0.0200 mg/I 

Laboratory Certifications 

STATE GEL EP! 
R. ES7 I 56187294 E87472/87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988n9 

Page I of 2 

DF Analyst Date Time Batch M C 

1.0 JSS 03110195 1344 62850 1 
1.0 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 ADF 03/23/95 1302 63387 2 1 

DVW 03109195 1900 62850 3 
ADF 03122195 1500 63387 4 
JL 0310619 5 170:5 627 60 5 

I llllll lllll lllll lllll lllll llllll lllll llll llllll lllll llll llll 
P 0 Box 30712 • Charleston. SC 29417 • (803) 556-817 l • Fax (803) 766-1178*9503049-19* 

•1 .• 1., ..,,e 



GENERAL ENGINEERING LABORATORIES 
l..;obor::uo.-y CcrtUk::i.Uon:s 

Mi:ering mday 's 111:eds 11·irh a •·isivn for wmo1-ro11" 

CERTIFICATE OF ANALYSIS 

Clicot: Becht.el 
POBox.350 

Coot:lct: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori .K.clla-
Project Descriptiao.: .K.cy w e:st/ICN 

cc: BECH00195 

Sample ID 

LabID 

Ma.l:IU: 
Date Collcc:.e.d 
Dac.e Reo:ivc:d 
Priority 

Collector 

Parameter Quail!ler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 
Le:3.d B 

11.0 

0.75 

26.2 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = U:intainer 

Cl 

Lab. Container JD 

9503082-20.01 

Report Date: May t1, 1995 

: ICW02112 SFS 

: 9503082-20 

: Soil 

: rnn:t/95 
: (]3/00195 

: Routine 
: Client 

DL 

1.00 

0.0567 

11.4 

EPA3550 

EPA 7060 

EPA6010 

EPA3050 

Reference ID 

ICW0211201 

RL Units 

1.00 wt.% 

0.284 mg/kg 

30.5 mg1kg 

STATE GEL EP! 
FL ES7156r.>r.:'t4 E$747'.!/374.53 
NC :!Jl 
SC tO!'.!O 10582 
TN 0':934 
VP. OOl.5l 
W! 999l1Sii9 

P;:igc l of2 

DF Analyst Date Tune Batch M C 

LO GWL 03116195 2345 63405 l 1 

1.0 R..W 03/08195 1548 62731 2 

5.0 JSS 03/08195 1422 62732 3 

DVW 03/D4195 1500 62731 4 

DVW 03104/95 1500 62732 4 

11m111m11110100m~1w1mmm1~m1rn 
p 0 Bo:l. 30711 •Charleston. SC 19417 • (803) 556-817 l • fa~ (803) 766-l l 78 *9503082-2ct) Q Q Q 4 7 

~ Print~<.! on l'l:~"dro P"l'<'r. T.... ' 



GENERAL ENGINEERING LABORATORIES Ubor:itorrc.rtmatr-.. 

Mi::l!ring roday ·s lll!i!ds 11·i1/1 a 1·ision jiir romurrm1·. 

CERTIFICATE OF ANALYSIS 

Client Bechtel 

PO Box 350 

Coot:u:t 
Project Description: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

o::: BECH00195 

Key W esrf'r.CW 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Colleaor 

Parameter Qu.a.Uner Re.suit 

Oiganlc: Prep 
Evaporative Loss@ 105 C 

Meta.ls Analysis 
A.Isc:nic 
Lead 

12.0 

0.43 

76.8 

The following prep prcx:edlll'eS were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503084-01.01 

Report Date: May 17. 1995 

: K.W02113 SBS 
: 9503084--01 
: Soil 
:WI1195 
: 03/03195 
: Routi.ac 
: Client 

DL 

1.00 

0.0598 
11.2 

Method· Description 

EPA3550 

EPA 7060 

EPA.6010 

EPA3050 

Refer-ence ID 

KW0211301 

RL Oil.its 

1.00 wt% 

0.299 mg/kg 
29.9 mg/kg 

STATE GEL EPt 
FL ES7t56i87194 E3747'US7-08 
:-<C '.!33 
SC 10120 to582 
TN 0'2934 
VA com 
WI 99988779 

Page l of2 

DF Analyst Date Tlme Batch M C 

LO MBB 03117195 2300 63451 1 l 

1.0 RMJ 03114195 1137 62778 2 1 
5.0 JSS 03/08195 1438 62784 3 l 

BBJ 03/06195 1800 62778 4 
BBJ 03/06195 1800 62784 4 

11m~1m1 ~~ rn~ 1~111m m~ 1m nm 1001m 1rn 
po Bo.\ 30712. Charleston. SC 29417 • (803) 556-317 l •fa'< (803) 766-1178 .. 9503084--01'" 0 Q 0 0 4 9 

{'>.. P:intcd on rocvcktl n~ner ·- . 



GENERAL ENGINEERING LABOR~TORIES 
ubor.Uory Ccnl!lc:atloru. 

STATE GEL EP! 
Jli:eri11g toduy ·.1· needs 11·irh a 1·isim1 for wmorro11'. 

FL ES7l561111.!94 ES7.r,-'..J'J7 .• ,~ 
NC 233 
SC !OI:O 1053:! 
TN 02934 

~~~~~~~~~~~~~C-=-E_R_T_I~FIC_A_· T_E~O_F~A_N_A_L_Y_S_I_S~~~~~~~~~~ 

Client: Bechtel 

PO Box. 350 

Contact: 
Oak Ridge, Tenncssc:: 37831-0350 

Ms. Lori Kelle:r 
Project Description: Key W e:sriKW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 
Date Collect=i 
Date Received 
Priority 
Collector 

Parameter Qua liner Result 

Or:ganic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 
Lead. 

12.0 

l.4 
46.6 

The following prep procedures were performed: 
Graphite Fum:ice 
ICP 

M=Method 

Ml 
M2 
MJ 
M4 

C = Container 

Cl 

Lab. Container ID 

9503084-02.01 

Report Date: May 17, 1995 

: KW02114 SFS 

: 9503084-02 

: Soil 
: r:nn:JJ95 
: 03/031~5 
: Routioe 
: Client 

DL 

l.00 

0.120 
11.2 

Method-Description 

EPA3550 

EPA 7060 

EPA60l0 

EPA3050 

Re!en:nce ID 

KW02ll401 

RL Un.its 

l.00 wt% 

0.598 mgJkg 

29.9 mg/kg 

Pagelof2 

DF Analyst Dute Tune Batch M C 

1.0 MBB 03111195 2300 63451 l J 

2.0 RMJ 03/13195 1723 6ZT78 2 4 

5.0 JSS 03108195 1504 62784 3 

BBJ 03/06195 1800 62778 4 
BBJ 03106195 1800 62784 4 

11rn~ 11111 ~~ m111~111m m~ 1rn film 1m 1m 1m 
POB0"307l"•Ch::irleston.SC. 29417•(803)556-8171 •Fax(803)766·ll78 (} 

., - .. ~ *9503084-02 0 0 0 51 
· '"" • Pnn<C'.i on rccvdd ?~P"'· t. r .. .,.. . 



GENERAL ENGINEERING LABORl\TORIES 
La.bonator:r C•rtlnc..tlons 

,\4eeling today's 11e11ds wirh a 1·isiu11 for uunurrm1·. STATE Ga EPt 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

Conbct: 
Oak Ridge, Tennessee 37831..0350 

Ms. Lori Keller 
Project Description: Key Wes.~ 

a:: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter QWlilllel" Result 

Organic Prep 
Evaporotive Loss @ 105 C 

~eta.ls Analysis 

B 

11.0 

0.75' 

Zl.5 

The following prep procedures were perform.ed: 
Graphite Furnace 

ICP 

M= Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503084-03.0 l 

Report Date: May 17, 1995 

: KW02ll5 SBS 
: 9503084-03 
: Soil 

:rnm/95 
: 03/03195 
: Routine 

: Client 

EPA3550 
EPA 7060 
EPA 6010 

EPA3050 

DL 

LOO 

0.118 

11.0 

Re!erem::~ ID 

KW02ll501 

RL Units 

1.00 wt% 

0.591 mg/kg 
:29 .6 mg/kg 

FL ES7 t $6i8T.:94 £S7.;7-.:.'S7-t:)3 
NC !33 
SC lOl:O l0:182 
TN 01934 
VA OO!St 
W1 9998S77y 

P-::.i.gc l of'2 

DF Analyst Date TlDle Batch M C 

l.O MBB 03117195 2300 63451 l t 

2.0 Ri'v!J 03113195 1733 62778 2 l 
5.0. JSS 03/08195 1506 62784 3 l 

BBJ 03/06195 1800 6Z778 4 
BBJ 03/06195 1800 62784 4 

11rn~m~ 1mn1~ nm m~ im ~1m nm11~ 1m 
p 0 Box. 30712 • Cha.rle:_n. SC 29417 • (803) 556-8 t 71 • fa~ ( 803) 766- l l 78 "9503084-03" 0 0 0 Q 5 3 

.. ..,., ?r.nc~U 1'ln ri.:C\'Ckd r:l~r. , 



GENERAL ENGINEERING LABOR:\ TORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box.350 

Contact: 
Oak Ridge. Tennessee :rnn t-0350 
Ms. Lori Keller 

Project Description: K...'")' W esr/J.0H 

cc: BECH00195 

Sample ID 
Lab ID 

Mattix 
Date Collected 

Dare Received 
Priority 

Collector 

P:l:rameter Qual.Uler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsellic 

Le::id 

10.0 

2.4 

34.0 

The following prep procedures were performed: 
Graphite Fumace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503()84..-04..0l 

Report Dare: May 17, l995 

: KW02116 SFS 
: 9503084-04 
: Soil 
: CJ2JZ7/95 
: 03/03195 
: Routine 
: Client 

DL 

LOO 

0.117 
10.9 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Rererence ID 

KW<n.11601 

RL Un.it:! 

l.00 wt% 

0.585 mg/kg 
29.2 mg/kg 

L:ibor.:uory Ccrd!Ic::&tlon:s 

STATE GEL EPC 
FL E37156i37294 E37-172'S-
NC 2:;:; 
SC lOl'.!O lOSS'.! 
TN 0'.1.934 
VA 00151 
WI 9WSll'.I'.l9 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 MBB 03117195 2300 63451 l 1 

2.0 R..,\{] 03113195 1737 62778 2 
5.0 JSS 03/08/95 1512 62784 3 

BBJ 03106l95 1800 62778 4 
BBJ 0311M/95 1800 62784 4 

111~11m11 ~~ m111~1 ~mm~ 1m mm1m 1m 1m 
P 0 Bo;i; 30712. Cho.rle~~n. SC 29417. (803) 5:56-8171. Fax (803) 766-l l73•9s03084-04"' 0 Q Q Q 5 5 

f'. .. P'."im~u on r'"' dd l'"f'<''· .... 



GENERAL ENGINEERING LABORATORIES 
,Haring wdm· ·:;needs 11·irh (! 1·ision for romorron-. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
P0Box350 

Coot.act: 

Oak: Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWestJKW 

cc: BECH00195 

Sample ID 
LabID 
M:tttix 
Dace Collected 
Date Received. 
Priority 

Collector 

P:u-nmeter Quali!Ier Result 

Organic Prep 
Evaporative Loss@ 105 C 

"1etals Analysis 

Arsenic 

Lead 

11.0 

B 24..5 

The following prep procedures were performed: 
Graphite Furn.ace 
ICP 

M=Method 

Ml 
M2 
M3 

M4 

C = Container 

Cl 

Lab. Container ID 

9:503084-0:5.01 

Report Date: May 17, 1995 · 

: KW02tl7 SBS 

: 9:503084-05 

; Soil 
: r:an:J/95 

: 03/03195 
: Routine 

: Client 

DL 

1.00 

0.118 

tl.O 

M ethod-Descrlptlon 

EPA35:50 
EPA 7060 

EPA6010 
EPA3050 

Reference ID 

KWC/211701 

RL Units 

LOO wt% 

0.591 mg/kg 

29.6 mg/kg 

STATE GEL EPr 
FL E3715i5m:?94 67~72/87-1:53 
NC 2:n 
SC !01:0 l0:5S'2 
TN 01934 
VA 00151 
WI <199&lIT79 

Page 1of2 

DF Analyst Dnte T.une Batch M C 

1.0 MBB 03117195 2300 63451 1 . N 

5.0 RMJ 03/1319:5 1742 6Z'l78 2 1 

5.0 JSS 03/08195 1514 62784 3 1 

-!3BJ 03/06195 1800 62778 4 
BBJ 0310619:5 1800 62784 4 

11m~ 1m1 ~~mu 1~111m m~ 1m ITTI~ nm 11~ 111 
p 0 Box 30712 • Ch:i.r!escon. SC !9417 • (803) 556-8 l 7 l • fa'I: (803) 766-1178 O 

5
? 

l'\ P'1n<d "" reevdd :>or~r · •
95o3o84-0.s{} 0 0 

·- < 



GENERA.L ENGINEERING LABOR.<-\TORIES 
Meeting wduy's needs wi!lz a \'isionji1r 1nmnrm\\'. 

CERTIFICATE 0 F ANALYSIS 

Oiem: Bechtel 
PO Box. 350 

Cont.act: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix. 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

Arsenic 
Lead 

15.0 

3.5 
54.9 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

c 1 

~ .·..- -

Lab. Container ID 

9503084-06.01 

Report Date: May 17, 1995 

: KW02118 SFS 
: 9503084-06 
·:Soil 

: 02127/95 
: 03/03/95 
: Routine 
: Client 

DL 

1.00 

0.124 
11.5 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Reference ID-

KW0211801 

RL Units 

1.00 wt% 

0.619 mg/kg 

31.0 mg/kg 

L.oborutory Ceniliution.s 

STATE GEL EP! 
FL ES7 l 56/87'.!9-I ES7-17'.!/87-153 
NC 
SC 
TN 
V,.\ 

Wl 

2JJ 
!0!10 
0293-1 
00!5l 
99988779 

l0532 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 MBB 03/17/95 2300 63451 

2.0 R..W 03113/95 1746 62778 2 
5.0 JSS 03/08/95 1515 62784 3 

BBJ 03/06/95 1800 62778 4 
BBJ 03/06/95 1800 62784 4 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll II II 
PO Box. 30712 • Charleston. SC 29417 • (803) 556-8171 • F:i:< (803) 766-l l 7~9503084-06* .. ,. 000059' t-.. : Princ~d nn r~cyckd p~pcr. 



GENERAL ENGINEERING LABORATORIES 
t.:ibor":llo17 Cti:-CUlc::ulol'I$ 

STATE GEL EP! 
FL E31't56/&T.!94 E.37.:7'.!137453 
NC '.!33 
SC !012C 10.532 
TN IY'..9:l4 

CERTIFICATE OF ANALYSIS YA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~---,~~~~~~~~~wi 999~·..,..,,,.~~~~~~ 

Client: Bechtel 
POBox350 

Collt3ct. 
Oak Ridge, Tennessee 37831-0350 
Ms. L:lrl Keller 

Project Description: Key W est!K!N 

cc: BECH00195 

S:impleID 

L:i.b ID 

Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Le:id 

13.0 

1.3 
40.4 

The following prep procedures were performed: 
Graphite Furo:i.ce 
ICP 

M=Method 

Ml 
M2 
M3 
M4. 

C = Container 

Ct 

- .·--- -

Lab. Container ID 

9503084--07.01 

Report Date: May 17. 1995 

: KW02119 SBS 

: 9503084-07 
: Soil 

: rnn:l/95 
: 03/03195 
: Routine 
: Client 

DL 

1.00 

0.121 
11.3 

Method-Description 

EPA3550 

EPA 7060 

EPA6010 
EPA3050 

Reference ID 

KW0211901 

RL Units 

L.00 wt% 

0.605 mg/kg 

30.2 mg/kg 

Page 1. of2 

DF Analyst Date Time Batch M C 

1.0 MBB 03/17195 2300 53451 1 l 

2.0 R.~ 03/14195 1151 62778 2 l 
5.0 JSS 03/08195 1517 62784 3 1 

BBJ 03/06195 1800 52778 4 
BBJ 03/06195 1800 62784 4 



GENER'-\L ENGINEERING LABOR..\ TORIES 

Client: 

Contact: 

Jleeting wJ,zy ·s 11eeds 1»ith a Fision for tnmorm11·. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box.350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/K'N 

cc: BECH00195 

Parameter 

Metals Analysis 
Arsenic 
Lead 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Qualifier Result 

u 
B 

3.0 
1.4 

The following prep procedures were performed: 
Graphite Furnace 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

~ ··-- -

Lab. Container ID 

9503084-08.0 l 

Report Date: May 17, 1995 

: KW02!20 DF\V 
: 9503084-08 
: GroundH20 
: 02127/95 
: 03/03/95 
: Routine 
: Client 

DL 

3.0 
1.00 

Method-Description 

EPA 7060 
EPA 7421 
EPA3020 

Reference ID 

KW021200l 

RL Units 

5.0 ug/l 
5.00 ug/l 

Laborntory C•rtif"icatiom 

STATE GEL EPI 
FL E37156/37194 E37.t72/87.453 
NC 233 
SC £0110 10581 
TN 0293-' 
VA 00151 
WI 99983779 

Page l of2 

DF Analyst Date Time Batch M C 

LO Ri.\.U 03/13/95 1443 62845 
LO Ri.W 03/13195 1049 62845 2 

FGD 03108195 1330 62845 3 

I llllll lllll lllll lllll l~ll lllll lllll llll llllll lllll l1~ !Ill 
P 0 Bo:r; 30712 • Charleston. SC 29417 • (803) 556-817 l • Fa:~ {803) 766-l l 7S.9503084-08-0 Q 0 Q 6 3 ..... .... J Printed on rccyckd pop.er. 



GENERAL ENGINEERING LABORATORIES 
11,/ eering today ·s needs with a Fis ion for romorro1c 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/K'N 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep · 
Evaporative Loss @ 105 C 

/""""' :als Analysis 
dsenic 

Lead 

19.0 

7.18 
261 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503049-20.01 

Report Date: May 10, 1995 

: KW02121 SBS 
: 9503049-20 
: Soil 
: 02128/95 

: 03/02/95 
: Routine 
: Client 

DL 

1.00 

0.129 
12.2 

Method-Description 

EPA3550 
EPA 7060 
EPA6010 

EPA3050 

Reference ID 

KW021210l 

RL Units 

1.00 wt% 

0.643 mg/kg 
32.8 mg/kg 

Laboratory Certi!iotioru 

STATE GEL EPI 
FL ES7l56187294 ES7472/87-158 
NC 233 
SC !Ol20 !0582 
TN 02934 
VA 00l5l 
WJ 

Page l of 2 

DF Analyst Date Time Batch M C 

1.0 SHC 03115195 1500 63279 

2.0 Ri\1J 03/14/95 1928 62727 2 
5.0 JSS 03/08195 1156 62728 3 

DVW 03104!95 1700 62727 4 
DVW 03/04/95 1700 62728 4 

On""'n·-1 u 'Ju ~J 
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GENERAL ENGINEERING LABORATORIES 
ivfeeting today ·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West!K.W 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 20.0 

Extractable Organics 
Target Compound List Pesticides - 20 items 
4,4'-DDD u 206 
4,4'-DDE 2030 
4,4'-DDT 1200 
Aldrin u 51.6 
Dield.rin 2050 
Endosulfan I u 103 
Endosulfan II u 206 
Endosulfan sulfate u 206 
Endrin u 103 
Endrin ketone u 206 
Heptachlor u 103 
Heptachlor epo:tlde u 103 
Methoxychlor u 1030 
Toxaphene u 2060 
alpha-BHC u 51.6 
alpha-Chlordane 148 
beta-BHC J 82.3 
delta-BHC u 103 
gamma-BHC u 51.6 
gamma-Chlordane 125 

The following prep procedures were performed: 
Pesticides 

Report Date: May 10, 1995 

: KW02121 SBS 
: 9503049-21 
: Soil 
: 02/28/95 
: 03102195 
: Routine 
: Client 

DL 

1.00 

103 
205 
411 
25.7 
205 

51.4 
103 
103 

51.4 
103 

51.4 
51.4 
514 

1020 
25.7 
51.4 
51.4 
51.4 
25.7 
51.4 

RL Units 

LOO wt% 

206 ug/kg 
413 ug/kg 
825 ug/kg 

51.6 ug/kg 
413 ug/kg 
103 ug/kg 
206 ug/kg 
206 ug/kg 
103 ug/kg 
206 ug/kg 

103 ug/kg 
103 ug/kg 

1030 ug/kg 
2060 ug/kg 
51.6 ug/kg 
103 ug/kg 
103 ug/kg 
103 ug/kg 

51.6 ug/kg 
103 ug/kg 

Laboratory Certifications 

STATE GEL EPI 
FL ES7156l87294 ES7472!87458 
NC 233 
SC IOl20 !0582 
11'1 02934 
VA 00l5l 
W1 99988779 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 SHC 03115195 1500 63279 1 

50. 
200 
200 
50. 
200 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 
50. 

JEB 03115195 2312 62823 2 N 

00 ...-.r.r:.3 . vu J' 

GWL 03/06/95 2345 62823 3 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll II II 
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GENERAL ENGINEERING LABORATORIES 
,\,leering todu.y ·s ni::ecl:; wirli a i-ision for romorro1i·. 

CERTIFICATE OF ANALYSIS 

Clie::it: Bo:heel 
POBoA350 

Conuu:t: 
Oak Ridge. Tennessee 378.31--0350 
Ms. Leri Keilcr 

Proje:ct Description: Key W esrJF::N 

~BECH00195 

Sample ID 

Lab ID 
Matri;t 

Date Colletted 
Date Received 
Priority 
Collector 

Par:lmeter Qualifler Result 

Organic Prep 
Ev:iporative Loss@ 105 C 

Metals Allalysis 
/-~enic 

15.0 

2..5 
55.7 

The following prep procedures were performed: 

Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C::: Container 

Cl 

Lab. Contal.ller ID 

9503084-09.01 

Report Date: May 17, 1995 

: K'V\102123 SBS 
: 9503084-09 

: Soil 

: 02/28/95 

: 03/03/95 

: Routine 

: Client 

DL 

1.00 

0.124 
11.5 

Method-Descti ption 

EPA3550 
EPA 7060 
EPA6010 
EPA3050 

Reference ID 

KW02.12301 

RL Units 

1.00 wt% 

0.6!9 mg/k:g 
31.0 mg/kg 

DF 

l.O 

2.0 
5.0 

L:lbo~oq CcrU!le:ulorus 

STATE GEL EP! 
FL ES7t561S7!94 E.37-17?137458 
NC 233 
SC lOt::O l05S2 
TN 02934 
VA. 00151 
WI 999U'Tt9 

Page 1 of2 

Analyst Date T.ime Batch M 

MBB 03117/95 2300 63451 1 

RM1 03/14/95 1155 62778 2 
JSS 03108195 1519 62784 3 , 

BBJ 03/06195 1800 62718 4 
BBJ 03/06195 1800 62784 4 

c 

1 

l 
1 

Ill Ifill~~ 1~111~! 11m m111m ~IID lml IH 1111 
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GENERAL ENGINEERING LABORATORIES 
Libor:ttlX")' Ccr!Ulo.tlons 

STATE QEL EPl 
M ettting today ':s 11ttl!ds n·it/1 a 1·ision jiJr comorro11'. 

FL ES7156137194 E3747"YS7451' 
NC 2J3 
sc to1:0 ioss:: 
'IN 02934 

~~~~~~~~~~~~~-C_E~R_T_I_F_IC_A_· T~E_O~F_A_N_A_·_L_Y_S_I_S~~~~~ ~~~'l-~~~~-

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

M:s. Lori Keller 
Project Description: Key W esrJKYf 

cc; BECH00195 

Sample ID 

L::ili ID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Pnnimeter QWJ.llfler Result 

Organic: Prep 
Evaporative Loss @ 105 C 

Metllls Analysis 

Arsenic 

Le:ld 

15.0 

2.l 
156 

The following prep proceduns were performed: 
Graphite Furnace 

rCP 

M=Method 

Ml 
M2 
M3 
M4 

C = Cnntainer 

Cl 

Lab. Container ID 

9503084-10.0l 

Report Date: May 17, 1995 

: KW02124 SFS 

: 9503084-10 

: Soil 

: CflnP,;95 
: 03103195 
: Routine 
: Client 

DL 

LOO 

0.124 

ll.5 

Method-DescrlpUoa 

EPA3550 

EPA 7060 

EPA6010 
EPA3050 

Referenca ID 

KW0212401 

RL Units DF 

l.00 wt% l.0 

0.619 mg/kg 2.0 

31.0 mg/kg 5.0 

P::ige 1of2 

Analyst Date Tlllle Batch M 

MBB 03117195 2300 63451 l 

Ri.\11 03/14195 1159 62778 2 
JSS 03/08195 1521 62784 3 

BBJ 03/06195 1800 62778 4 
BBJ 03106195 1800 62784 4 

c 

l 

1 



GENER~L ENGINEERING LABORATORIES 
,'v/1:eri11g rmfoy 's needs 11·i1h a i·ision j(;r tomorrow. 

STATE GE!.. EP! 
Fl E37151iiSTZ94 E.3747'.!IK7458 
NC 2::13 
SC !0120 to531 
'TI( 0"'...934 

______________ C_E_R_T_IF_IC_A_T_E_O_F_A-,-N_A_L_Y_S_I_S ____ ~ ~~~h 

Client: Bechtel 
PO Box 350 

Coot.ace: 
Oak Ridge, Tennessee 37831-0350 

~is. Lori Keller 
Project Descriptioo: Key W est!K:N 

a:: BECH00195 

Sample ID 
Lab ID 
Matrix 
Dar.e Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Otganic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 

Le:id 

13.0 

2.3 
172 

The rollowing prep prix:edures were performed: 
Grapbite Fuma.ce 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503084-11.01 

Report Dar.e: May 17, 1995 

: KW02125 SFS 
: 9503084-11 
; Soil 

:fflJ72sl95 
: 03103195 
: Routine 
: Client 

DL 

LOO 

0.121 

113 

Methcxi-Descrlpt1011 

EPA3550 

EPA 7060 
EPA6010 

EPA3050 

Reference ID 

KW0212501 

RL Units 

LOO wto/o 

0.605 mg/kg 
30.2 mg.lkg 

Page l of2 

DF Analyst Date Tl.Ille Batch M C 

1.0 MBB 03117195 2300 63451 . 1 l 

2.0 RM'.1 03114195 1212 62778 2 1 
5.0 JSS 03/08195 1457 62784 3 1 

BBJ 03/06l95 1800 62778 4 
BBJ 03/06i95 1800 62784 4 



GENERAL ENGINEERING LABOR.\ TORIES 
I...>.borntoc-r C<nfllQ.(lon:s 

STATE GEL EPC 
(!;leering wdav 's needs 11·irlt a risic111 J(ir romorrow. 

FL E?.715611!7:94 ES7..:7-y37..:55 · 
NC :!'.!3 
SC !0120 10532 
TN 02934 

CERTIFICATE OF ANALYSIS v,.. oorst 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI ......... ~--<)99S.'illY--~~~~~ 

C'.ient: Bechtel 
POBox.350 

Con.tact: 

Oak: Ridge, T cnnessee 37831--0350 

l'YU. Lori Keller 
Project Description: Key W e:s:rJI\:W 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Quali!ler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 

Aisenic 

Lead 

11.0 

0.97 

51.9 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M:::Method 

Ml 
Ml 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503084-12.01 

Report Date: May l 7, 1995 

: K'W02126 SFS 
: 9503084-12 
: Soil 
: r:ri.aM95 
: 03103195 
: Routine 

: Client 

DL 

1.00 

0.118 
11.0 

Method-DescrlpUoa 

EPA3550 
EPA 7060 
EPA6010 

EPA3050 

Re!e.rence ID 

KW0212601 

RL Units 

1.00 wt% 

0.591 mg.lkg 

29.6 mg.lkg 

P::ige 1 of 2 

DF Analyst Date Tlm.e Batch. M C 

1.0 MBB 03117195 2300 63451 l 

2.0 RMJ 03114195 1216 62778 2 
5.0 JSS 03/08195 1523 6Z784 3 l 

BBJ 03/06195 1800 62778 4 

BBI 03/06195 1800 62784 4 



GENERAL ENGINEERING LABOR..\TORIES 
L:>bon.1orr CcrtUTcitlons 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

P0Box350 

Contact: 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: K/:.'j W esrJJ.\Yf 

cc: BECH00195 

Sample ID 
Lab ID 
M:llrix 

Date Collected 

Dar.::: Received 
Priority 
Collector 

Pnrameter Qua liner Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Alllllysis 

Arscoic 
Lead 

9.00 

1..3 
76.2 

The rollowing prep procedures were performed: 
Gr:ipb.ite Furnace 

ICP 

M= Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

95030&4-13.0l 

Report Date: May 17, 1995 

: J.\Yf02127 SFS 
: 95030&4-13 

: Soil 
: 021281115 
: 03/03195 
: Routine 

: Client 

DL 

LOO 

0.116 
10.8 

Method-Description 

EPA3550 
EPA 7060 
EPA 6010 
EPA3050 

Reference ID 

KW0212701 

RL Units 

1.00 wt% 

0.578 mg/kg 

28.9 mg/kg 

STATE GEL EP! 
Ft. ES7\56iSTI.94 E.S7..i.7".JS745S 
NC 
SC 
TN 
VA 
WI 

233 
!01::0 
02934 
0015! 
9998ST.'9 

10531 

P:ige l of 2 

DF Annlyst Date Time Batch M C 

LO lvlBB 03/17195 2300 6345 l l 1 

2.0 RMI 03/14195 1236 62778 2 1 

5.0 JSS 03/08195 1525 62784 3 l 

BBJ 03/06l95 1800 62778 4 
BB! 03/06195 1800 62784 4 

11~1 m11 ~~ mlt 1~1 um m~ lm Mill ~Ill II~ \Ill 
p 0 Box 30712 • Charle~n. SC 29417 • (803) 556-8 l 71 • F:.1.:< (803) 766-1178 •950308-1-t~ Q Q Q 7 3 

"•-' P:rntcd on r«~·dcd paper. 



GENERAL ENGINEERING LABOR~TORIES 
L>.bor:il.OCJ Cutl!TcUJon.s 

,l,/eeting toduv 's nel:!ds 1"irl1 a ~·ision j(1r wmorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, TeU!lessee 37831..0350 

Ms. Lori Keller 
Project Description: K.ey w e:st./l0N 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collec-.ed 
Date Received 
Priority 

Colleaor 

Parameter Qualifier- Result 

Organic Prep 
Evaporative Loss@ lQ5 C 

Metals An.a.!ysis 

Axseri.ic 

Lead 

13.0 

2.4 

9'21 

The following pr-ep procedures were performed: 
Graphite Furnace 
ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Ct 

Lab. Container ID 

9503084-14.01 

Report Date: May 17, 1995 

: KW02128 SBS 
: 9503084-14 

: Soil 
: 0'.212819 5 
: 03/03195 
: Routine 
: Client 

DL 

LOO 

0.121 
11.3 

Method· Description 

EPA3550 

EPA 7060 

EPA6010 
EPA3050 

Reference ID 

K.W0212801 

RL Units 

1.00 wt% 

0.605 mg/kg 

30.2 mg/kg 

STATE GEL EPI 
FL ES7l56''ST.:.?4 ES7 47::137..!5 S 
NC 233 
SC 101:0 t05S2 
TN 02934 
VA 00151 
wt 99938779 

P:::ige l of2 

DF Analyst Date Time Batch M C 

1.0 MBB 03/l 7195 2300 63451 1 l 

2.0 R..'v!J 03/14195 1241 62778 2 
5.0 JSS 03/08195 1526 62784 3 

BBJ 03/06195 1800 62778 4 

BBJ 03/06195 1800 62784 4 

11rn~ m111~ mn 1~1 nm~~ 1rn Hm 111~ 11111rn · 
p 0 Bo."t 307!2 •Charleston. SC 29417. (803) 556-817! •fay; (803) 766-l 178.,9503084-14'" Q Q Q Q 7 5 
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GENER~L ENGINEERING LABOR~TORIES 
L:ibor.uor)' Certl!lQIJoru 

CERTIFICATE OF ANALYSIS 

Client: Bech eel 

POBox.350 

Contact: 
Oak Ridge, Tc:::lllcs:scc 37831--0350 
Ms. Lori Keller 

Project Description: Key W esrnr.::N 

a:: BECH00195 

Sample ID 

Lib ID 
Matrix 
Date Collected 

Date Received 
Priority 
Coiledor 

Parameter Qualiller Result 

O<gan.ic Prep 
Evapor:i.tive Loss @ 105 C 

, 1'et:als Analysis 
""'"~''--senic 

28.0 

0.99 
82.0 

The following prep procedures were performed: 
Graphite Furnace 

ICP 

M=Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9503084-L.5.0 l 

Report Date: May l 7, 1995 

: K:W02129 SBS 
: 9503084--15 
: Soil 
: 02172,/95 
: 03/03195 

: Routine 
: Client 

DL 

1.00 

0.146 

13.6 

Method-Desaiptlon 

EPA3550 
EPA 7060 · 

EPA6010 
EPA3050 

Re!erenc.e ID 

KW021290l 

RL Units 

l.00 wt% 

0.731 mg/kg 

36.5 mg/kg 

STATE GEL EP! 
FL ES715Ml7'..94 ES7.:ro37.i53 
NC 2J3 
SC 101:0 10532 
TN, 0'2934 
VA 00151 
VII 9998S719 

Page l of2 

DF Analyst Date Tune Batch M C 

1.0 MBB 03117195 2300 63451 l N 

2.0 RM1 03114195 1245 62TI8 2 l 
5.0 JSS 03/08195 1529 62784 3 l 

BBJ 03/06i95 1800 62778 4 
BBJ 03/06195 1800 62784 4 

11m11 m11 ~~ m11100 ~mm~ 1m 111m 1111111~ 1m 
p 0 Box30712. Charleston. SC 29417. (803) 556-8171 • F:l.'t (803) 766-1178•95030lU-t c; .. 0 Q 0 0 7 7 .... .. .. .... .. 



GENERAL ENGINEERING LABORATORIES 

Oient: 

Contact: 

M eering wJay ·s needs wirh a ~·ision jiJr ro11wrrow. 

Bechtel 

POBox350 

CERTIFICATE OF ANALYSIS 

O:ik Ridge, Tennessee 37831--0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 

Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 

Arsenic u 3.0 
Lead u 1.0 

The following prep procedures were performed: 
Graphite Furnace 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9503084-16.01 

Report Date: May 17, 1995 

: KW02130 DFW 
: 9503084-16 
: GroundH20 
: r:t2128/9 5 
: 03/03195 
: Routine 

: Client 

DL 

3.0 
1.00 

Method-Description 

EPA 7060 

EPA 7421 

EPA3020 

Refei:-ence ID 

KW0213001 

RL Units 

5.00 ug/l 
5.00 ug/1 

Labon.1ory Ccrti!k:ulon:s 

STATE GEL EPI 
FL ES7!56i37194 E37-<T'.JS7453 
NC 2J3 
SC 10110 10532 
1N 02934 
VA 00!5! 

.WI 999S8779 

Page tof2 

DF Analyst Date Tllile Batch M C 

1.0 R..\11 03fl3t95 1458 62845 l 1 

1.0 RMJ 03/13195 1102 62845 2 

FGD 03/08195 1330 62845 3 

111111111111 ~1~ m111~ m~ m~ 1m 11m11111111~ 1111 
p 0 Box 307!2. Char!e~~n. SC 29417. (803) 556-817!. fa'< (803) 766-! !78•9503084-16* 0 Q Q Q 7 g 
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Sample ID Station ID 
2071 Dl2 
2072 D12 
2073 E12 
2074 E12 
2075 El3 
2076 E13 
2077 D13 
2078 D13 
2079 F13 
2080 Fl3 
2081 Gl3 
2082 Gl3 
2083 Gl2 
2088 Gl2 
2089 Fl2 
2090 F12 
2091 H13 
2092 Hl3 
2093 113 
2094 113 
2095 112 
2096 112 
2097 II 1 
2098 111 
2099 Hll 
2100 Hll 
2101 Gll 
2102 Gll 
2103 Fl 1 
2104 Fll 
2105 Ell 
2106 Dll 
2107 Dll 
2108 Hl2 
2109 DlO 
2110 ElO 
2111 EIO 
2112 FIO 
2113 FIO 
2114 GIO 
2115 GlO 
2116 HIO 
2117 HlO 
2118 110 

APPENDIXS 
IR-3 

Sample ID I Location 
Cross Reference Index 

Depth Parameter 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As,Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 
12-24" As, Pb 
0-12" As, Pb 

Comments 

TCLP 

Duplicate for 2083 

Duplicate for 2101 

TCLP 

TCLP 



2119 llO 12-24"~ As, Pb 
2121 El3 24-36'' As, Pb 
2123 El3 48-60" As, Pb 
2124 Jl3 0-12" As, Pb 
2125 Jl3 0-12" As, Pb Duplicate for 2124 
2126 Jll 0-12" As, Pb 
2127 Cl3 0-12" As, Pb 
2128 Cl3 02-24" As, Pb 
2129 Gl3 4-36" As, Pb 

246201 13SB-14(Kl5) 0-8" T AL metals, Tin, Cyanide 
246202 I3SB-14(K15) 0-8" App. IX, Pest/PCB 
246301 l3SB-15(J15) 0-6" T AL metals, Tin, Cyanide 
246302 I3SB- l 5(Jl 5) 0-6" App. IX, Pest/PCB 
246401 13 SB-16(Hl 5) 0-6" 

. 
T AL metals, Tin, Cyanide 

246402 13 SB-16(Hl 5) 0-6" App. IX, Pest/PCB 
246501 I3SB-l 7(Fl5} 0-12" T AL metals, Tin, Cyanide 
246502 13SB-17(Fl5) 0-12" App. IX, Pest/PCB 
246601 I3SB-18(Dl5) 0-12" T AL metals, Tin, Cyanide 
246602 I3SB-18(D15) 0-12" App. IX, Pest/PCB 
246701 13SB-l 9(B 15) 0-12" i AL metals, Tin, Cyanide 
246702 I3SB-19(l315) 0-12" App. IX, Pest/PCB 
246801 I3SB-20(Al5) . 0-12" T AL metals, Tin, Cyanide 
246802 13SB-20(Al5) 0-12" App. IX, Pest/PCB 
246901 Rinsate Cyanide 
246902 Rinsate T AL metals, Tin 
247001 Rinsate App. IX, Pest/PCB 
260001 I3SB-13 0-6" TAL metals, Tin, Cyanide 
260002 BSB-13 0-6" App. IX, Pest/PCB 
260101 13SB-12 0-12" T AL metals, Tin, Cyanide 

26~-ffi---i BSB-12 0-12" App. IX, Pest/PCB 
260 BSB-12 0-12" TAL metals, Tin, Cyanide Duplicate for 260101 
260202 BSB-12 0-12" App. IX, Pest/PCB Duplicate for 260102 
260301 BSB-10 0-12" TAL metals, Tin, Cyanide 
260302 BSB-10 0-12" App. IX, Pest/PCB 
260401 BSB-9 0-4" T AL metals, Tin, Cyanide · 
260402 BSB-9 0-4" App. IX, Pest/PCB 
260501 Field Blank Cyanide 
260502 Field Blank T AL metals, Tin 
260503 Field Blank pp. IX, Pest/PCB 
26060 B-8 0-12" etals, Tin, Cyanide 
260602 I3SB-8 0-12" App. IX, Pest/PCB 
260701 BSB-6 0-6" TAL metals, Tin, Cyanide 
260702 I3SB-6 0-6" App. IX, Pest/PCB 
260801 13SB-7 0-12" TAL metals, Tin, Cyanide 
260802 BSB-7 0-12" App. IX, Pest/PCB 
260901 Trip Blank 
261001 BOQBG-1 voe 
261002 BOQ BG-I TAL metals, Tin, Cyanide 
261003 BOQBG-1 App. IX, Pest/PCB, BNAE 
261101 BOQBG-2 voe 



261102 BOQBG-2 T AL metals, Tin, Cyanide 
261103 BOQBG-2 App. IX, Pest/PCB, BNAE 
261201 Rinsate voe 
261204 Rinsate Cyanide 
261205 Rinsate T AL metals, Tin 
261206 Rinsate App. IX, Pest/PCB 
261208 Rinsate App. IXBNAE 



U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246201 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266611 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: 91. 4 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-'4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

.ments: 

Analyte Concentration c 
-Aluminum 1040 

Antimony= -1.5 B 
Arsenic .7 - -Barium 69.3 -Beryllium .12 B 
Cadmium 0.72 
Calcium- -414000 
Chromium -

9.8 - -Cobalt 0.63 B --Copper __ 31.1 -Iron 10700 -Lead 157 -Magnesium 1720 -Manganese 68.3 -Mercury_ .43 -Nickel 2.0 B 
Potassium 123 B 
Selenium 0.39 B -Silver 0.15 u 
Sodium-- 1020 
Thallium 0.35 u 
Vanadium- 5.4 - -Zinc 244 
Cyanide_ 0.59 -u 
Tin 79.7 -

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

_E_ 

_N_ 
E ---

E ---EN* - -
N* - -E* -

- -
E ---EN* - -

·N ---
E ---

EN* - -

M 

-p -p 
-p -p -p -p 
·-
-p 
-
-
-p -p 
-p -p -CV 

p -
-p -p -p -
-p -p -AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAl'vlPLE NO. 
PESTICIDE ORGANICS AJ.~ALYSIS DATA SHEET 

246202 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDG No. : 52957 

Matrix: {soil/water) SOIL Lab Sample ID: 266612 

Sample wt/vol: 30.0 {g/mL) G 

decanted: {Y/N) N 

Lab File ID: 24AUG951503-I091 

% Moisture: 9 

Extraction: {SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 {mL) 

Date Received: 08/08/95 

Date Extracted:OB/15/95 

Date Analyzed: 08/25/95 

Injection Volume: 1. 0 {uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.8 Sulfur Cleanup: {Y/N) N 

CAS NO. COMPOUND 
CONCE:NTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC 
319 85-7--------beta-BHC ---------~ 
319-86-8--------delta-BHC --.,.........,.--:--,.------
58 - 89 - 9 - - - - ----gamma-BHC {Lindane) -----76-44-8--- ----Heptachlor 
309-00 2--------Aldrin ---------
1024-57-3- ------Heptachlor epoxide 
959-98-8:..-------Endosul.fan I -----
60-57-1------ ---Dieldrin 
72-55-9---------4,4' ----------~ 

72-20-8---------Endrin 
33213-65-9------Endosu~l~f-an--I-I ________ _ 
72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf-an--s-u~l~f-a_t_e ____ _ 
50-29-3---------4,4'-DDT .,..-,,----------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1~0-1~6--------

11104-28-2- ----Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 _______ _ 

FORM I PEST 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
l.9 u 
l.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3. 7 u 
3 .7 u 
3.7 u 

19 u 
3.7 u 
3.7 u 

19 u 
190 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 

Q 

, .. -
·">!I '·I"· 
'·'·•i/1('·-

·~ ) 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246301 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266613 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: 94.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-:-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

.• unents: 

Analyte Concentration c 

-Aluminum 795 
Antimony . 3 -B -Arsenic 2.4 - -Barium 192 
Beryllium 0.10 -B 
Cadmium 0.90 
Calcium 420000 -
Chromium -10.7 - -Cobalt .78 B --Copper __ 33.8 -Iron 3360 -Lead 366 -Magnesium 1890 -Manganese 9.6 -Mercury_ . 8 -Nickel .4 B 
Potassium 116 B 
Selenium 0.53 - -Silver 0.15 u 
Sodium-- 120 
Thallium -.35 u 
Vanadium- 4.3 B -Zinc 960 
cyanide_ 0.57 -u 
Tin 17.6 -

-
-
-
-
-
-,. 
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

_E_ 

N ---E ---

E ---EN* - -

N* - -E* - -E* - -E ---EN* - -

·N ---
E ---

EN* - -

M 

-p -p 
-p -p 
-p -p 

p-
-p -p 
-p -p -p 
-p -p -CV 

p -p -p -p -p -p -p 
-p -AS 

p 
-

-
-
-
-
-
-
-
-

Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

246302 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No.: SDG No. : 52957 

Matrix: (soil/water) SOIL Lab Sample ID: 266614 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 24AUG951503-Il21 

% Moisture: 5 decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.8 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/25/95 

Dilution Factor: 2.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 3.6 u 
319-85-7--------beta-BHC 3.6 u 
319-86-8--------delta-BHC 3.6 u 
58-89-9---------gamma-BHC (Lindane) 3.6 u 
76-44-8---------Heptachlor 3.6 u 
309-00-2--------Aldrin 3.6 u 
1024-57-3-------Heptachlor epoxide 3.6 u 
959-98-8--------Endosulfan I 3.6 u 
60-57-1---------Dieldrin 7.2 u 
72-55-9---------4,4'-DDE 86 
72-20-8---------Endrin 7.2 u 
33213-65-9------Endosulfan II 7.2 u 
72-54-8---------4,4'-DDD 7.2 u 
1031-07-8-----~-Endosulfan sulfate 7.2 u 
50-29-3---------4,4'-DDT 6.7 J 
72-43-5---------Methoxychlor 36 u 
53494-70-5------Endrin ketone 7.2 u 
7421-36-3-------Endrin aldehyde 7.2 u 
12789-03-6------Chlordane 36 u 
8001-35-2-------Toxanhene 360 u 
12674-11-2------Arocior-1016 36 u 
11104-28-2------Aroclor-1221 36 u 
1114-16-5-------Aroclor-1232 36 u 
53469-21-9------Aroclor-1242 36 u 
12672-29-6------Aroclor-1248 36 u 
11097-69-1------Aroclor-1254 36 u 
11096-82-5------Aroclor-1260 36 u 

FORM I PEST 

, I• ., 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246401 
Lab Name: ITS AQUATEC LABOR~TORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266615 
Level (low/med): LOW Date Received: 08i08/95 
% Solids: 91.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 
,?'~,,:~_ 

.. unents: 

Analyte Concentration c 

Aluminum 1460 -
Antimony- -1.1 B 
Arsenic - 2.0 - -Barium 179 -Beryllium 0.12 B 
Cadmium 0.78 
Calcium- 38 -000 
chromium -14.3 - -Cobalt 0.59 B --Copper __ 35.0 -Iron 3970 -Lead 301 
Magnesium 2010 -

-Manganese 63.0 -Mercury_ 1.1 -Nickel 2.1 B 
Potassium 169 B 
Selenium 0.46 - -Silver 0.26 B 
Sodium-- 1050 
Thallium 0.32 -u 
Vanadium- 4.6 - -Zinc 708 
Cyanide_ 0.67 -u 
Tin 30.1 -

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

_E_ 

N -
---

E ---EN* - -
N* - -E* - -E* - -E ---EN* - -

·N ---
E ---

EN* - -

M 

-p -p -p -p -p -p 
-p -p -p -p -p 
-p 
-p -p -CV 

p -p -p -p -p -p -p 
·-p 
-AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGA.i.~ICS ANALYSIS DATA SHEET 

246402DL 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%"Moisture: 9 

30.0 (g/mL) G 

decanted: (Y/N} N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: lO(mL} 

Injection Volume: 1. 0 (uL} 

GPC Cleanup: (Y/N) Y pH: 8.6 

SDG No.: 52957 

Lab Sample ID: 266616Dl 

Lab ID: 28AUG951001-I061 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/28/95 

Dilution Factor: 10.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 19 u 
319 85-7---- -beta-BHC 19 u 
319 86-8----- --delta-BHC 19 u 
58-89-9- -------gamrna-BHC (Lindane) 19 u 
76-44-8---------Heptachlor 19 u 
309-00-2--------Aldrin 19 u 
1024-57-3-------Heotachlor epoxide 19 u 
959 98-8--- --Endosulfan I 19 u 
60-57-1---------Dieldrin 37 u 
72-55-9---- ----4,4' DDE 410 D 
72-20-8---------Endrin 37 u 
33213-65-9------Endosulfan II 37 u 
72-54-8 ------4,4'-DDD 37 u 
1031-07-8-------Endosulfan sulfate 37 u 
50-29-3---------4,4'-DDT 120 D 
72-43-5----- ---Methoxychlor 190 u 
53494-70-5------Endrin ketone 37 u 
7421-36-3-------Endrin aldehyde 37 u 
12789-03-6------Chlordane 190 u 
8001-35-2--~----Toxaphene 1900 u 
12674-11-2------Aroclor-1016 190 u 
11104-28-2------Aroclor-1221 190 u 
1114-16-5-------Aroclor-1232 190 u 
53469-21-9------Aroclor-1242 190 u 
12672-29-6------Aroclor-1248 190 u 
11097-69-1------Aroclor-1254 190 u 
11096~82-5------Aroclor-1260 190 u 

FORM I PEST 

U·.,-..,.. l•lJ .. t_('.i 



FOR..lll[ l CLIENT SAIV:PLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

246402 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SDG No.: 52957 

Matrix: (soil/water} SOIL Lab Sample ID: 266616 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 24AUG951503-Il31 

%" Moisture: 9 decanted: (Y/N} N Date Received: 08/08/95 

Extraction: (SepF/Cont/Sonc} SONC Date Extracted:08/15/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/25/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.6 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6-- -----alpha-BHC 1.9 u 
319-85-7--------beta-BHC 1.9 u 
319-86-8--------delta-BHC 1.9 u 
58-89-9---------gamma-BHC (Lindane) 1.9 u 
76-44-8---------Heptachlor 1.9 u 
309-00-2--------Aldrin 1.9 u 
1024-57-3-------Heptachlor epoxide 1.9 u 
959-98-8--------Endosulfan I 1.9 u 
60-57-1---------Dieldrin 3.7 u 
72-55-9--- ----4,4'-DDE 370 t? ...... 
72-20-8---------Endrin 3.7 u 
33213-65-9------Endosulfan II 3.7 u 
72-54-8---------4,4'-DDD 3.7 u 
1031-07-8-------Endosulfan sulfate 3.7 u 
50-29-3- -------4,4'-DDT 87 E 
72-43-5---- ----Methoxychlor 29 
53494-70-5- ----Endrin ketone 3.7 u 
7421-36-3-------Endrin aldehyde 3.7 u 
12789-03-6------Chlordane 19 u 
8001-35-2-------Toxaphene 190 u 
12674-11-2------Aroclor-1016 19 u 
11104-28-2------Aroclor-1221 19 u 
1114-16-5- -----Aroclor-1232 19 u 
53469-21-9------Aroclor-1242 19 u 
12672-29-6------Aroclor-1248 19 u 
11097-69-1---- -Aroclor-1254 19 u 
11096-82-5------Aroclor-1260 19 u 

FORM I PEST 

r:r· ,. 
' . ' \ '-l t \. ) 



U.S. EPA - CLP 

1 ·EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246501 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Ma~rix (soil/water): SOIL Lab Sample ID: 266617 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: 92.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

Comments: 

Analyte Concentration c 
-

Aluminum 1690 -Antimony_ 3.0 B 
Arsenic 4.5 - -
Barium 409 -Beryllium 0.15 B 
Cadmium 1. 9 - -
Calcium 391000 
Chromium -

14.8 - -Cobalt 2.1 B --Copper __ 53.8 -Iron 9040 -Lead 566 -Magnesium 2670 -Manganese 115 -Mercury_ 4.1 -Nickel 6.7 -Potassium 244 B 
Selenium 0.58 - -Silver 0.27 B 
Sodium-- 1250 -Thallium 0.32 u 
Vanadium- 5.4 - -Zinc 1280 -Cyanide_ 0.62 u 
Tin 25.8 -

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

N - --
E - --

E - --EN* - -

N* - -E* - -
E* - -E ---EN* - -

·N ---
E - --

EN* - -

M 

-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-CV 

p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-AS 

p 
-

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORllil 1 CLIEI:-J"'T SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

246502DL 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDG No.: 52957 

Matrix: (soil/water) SOIL Lab Sample ID: 266618Dl 

Sample wt/vol: Lab File ID: 28AUG951001-I071 

% Moisture: 7 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/28/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 2.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONC't:'...NTRATION 1JNITS: 
(ug/L or ug/Kg) UG/KG 

319 84-6--- ----alpha-BHC 
319-85-7--------beta-BHC ---------
319-86-8--------delta-BHC 

.........,.-~-----~ 58-89-9-- --- --gamma-BHC (Lindane) -----76-44 8---------Heptachlor 
309-00-2--------Aldrin ---------
1024 57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1------ --Dieldrin ----------72 55-9---------4,4'-DDE 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II --------
{~;i~o~=~=======~~~~~~~~-an--su-l~f~a-t-e----~ 
50-29-3~--------4,4'-DDT .,.....,..---------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton-e------~ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1~0~1~6--------

11104-28-2------Aroclor-122 --------1114 - 16 - 5 - - - - - - -Aro cl or -
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096-.82-5------"Jl:roclor-126 --------

FORM I PEST 

3~6 u 
3.6 u 
3.6 u 
3.6 u 
3.6 u 
3.6 u 
3.6 u 
3.6 u 
7 .3 u 

51 D 
7 .3 u 
7 .3 u 
7.3 u 
7 .3 u 

20 D 
36 u 

7 .3 u 
7.3 u 

36 u 
360 u 

36 u 
36 u 
36 u 
36 u 
36 u 
36 u 
36 u 

Q 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

246502 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFL..i\ SAS No . : S:cG No. : 52957 

Matrix: (soil/water) SOIL Lab Sample ID: 266618 

Sample wt/vol: 30.0 (g/mL) G 

decanted: (Y/N) N 

Lab File ID: 24AUG951503-I171 

% Moisture: 7 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/25/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N} Y pH: 8.7 Sulfur Cleanup: (y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 -------alpha 
319-85-7----- -beta-BHC 
319-86-8--------delta-BH-C~~-----~~-

58-89-9---------gamma-BHC (Lindane) -----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3----- -Heotachlor epoxide 
959-98-8--------Endosulfan I -----
60-57 1---------Dieldrin 
72 - 55- 9- - - - - - - - -4, 4' ----~-------

72-20-8---------Endrin 
33213-65-9------Endosu~l~f-an--I-I _______ _ 

72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf-an--s-u~l~f-a_t_e ____ _ 
50-29-3---------4,4'-DDT .,....,,..---------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1~0-1~6--------

11104-28-2-~----Aroclor-1221 
1114-16-5-------Aroclor-123_--------
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 _______ _ 

FORM I PEST 

1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
3.6 u 

59 E 
3.6 u 
3.6 u 
3.6 u 
3.6 u 

18 
18 

3.6 u 
4.8 

18 u 
180 u 

18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 

Q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246601 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266619 
Level (low/med}: LOW Date Received: 08/08/95 
% Solids: 89. 9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CASNo. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
743.9-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

.nments: 

Analyte Concentration c 

-Aluminum 2780 -Antimony 1. 6 B 
Arsenic - 3.9 
Barium - -381 -Beryllium 0.14 B 
Cadmium 1.1 
Calcium- -363000 
Chromium -. 1 
cobalt - B 1. 3 --Copper __ 46.7 -Iron 6610 -Lead 558 -Magnesium 2540 -Manganese 111 -Mercury_ l.4 -Nickel 4.8 
Potassium 297 -

B 
Selenium 0.88 - -Silver 0.20 B 
Sodium-- 1140 
Thallili'in -0.32 u 
Vanadium- 8.0 - -Zinc 1130 
cyanide_ 0.51 -u 
Tin 39.3 -

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

_E_ 

N ---E ---

E ---EN* - -
N* - -E* - -E* - -E ---EN* - -

N ---
E_ 

EN* - -

M 

-p -p -p 
-p -
-p -p -p -p -p -p -p 
-p -p 

cv 
p 
-p -p 
-p 
-p 
-p -p - . p 

AS 
p -
-
-
-
-
-
-
-
-
Texture:: MEDIUM 
Artifacts: 

1 
~----~----~~--~--------------------------------------~--------------~ 

00001~ - - . ) 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

246602 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 10 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: l. 0 (uL) 

sr:x; No.: 52957 

Lab Sample ID: 266620 

Lab File ID: 24AUG951503-Il81 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/25/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.6 Sulfur Cleanup: (Y/N) N 

CONCENI'RATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 1. 9 u 
319-85-7--------beta-BHC 1. 9 u 
319-86-8--------delta-BHC 1. 9 u 
58-89-9---------gamma-BHC (Lindane) 1.9 u 
76-44-8---------Heptachlor 1.9 u 
309-00-2--------Aldrin 1.9 u 
1024-57-3-------Heptachlor epoxide 1.9 u 
959-98-8--------Endosulfan I 1. 9 u 
60-57-1---------Dieldrin 3.8 u 
72-55-9---------4,4'-DDE 31 
72-20-8---------Endrin 3.8 u 
33213-65-9--~---Endosulfan II 3.8 u 
72-54-8---------4,4'-DDD 3.8 u 
1031-07-8-------Endosulfan sulfate 3.8 u 
50-29-3---------4,4'-DDT 16 
72-43-5---------Methoxychlor 19 u 
53494-70-5------Endrin ketone 3.8 u 
7421-36-3-------Endrin aldehyde 5.2 
12789-03-6------Chlordane 19 u 
8001-35-2-------Toxaphene 190 u 
12674-11-2------Aroclor-1016 19 u 
11104-28-2------Aroclor-1221 19 u 
1114-16-5-------Aroclor-1232 19 u 
53469-21-9------Aroclor-1242 19 u 
12672-29-6------Aroclor-1248 19 u 
11097-69-1------Aroclor-1254 19 u 
11096-82-5------Aroclor-1260 19 u 

FORM I PEST 



U.S. EPA - CLP 

l EPA SA..711PLE NO. 
INORGANIC ANALYSES DATA SHEET 

246701 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 

Lab Sample ID: 266621 
Date Received: 08/08/95 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 87. 7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

.. .ments: 

Analyte Concentration c 
-Aluminum 1200 

Antimony- -
. 2 B 

Arsenic - 2.9 - -Barium 146 -Beryllium 0.11 B 
Cadmium 0.66 -Calcium 365000 
Chromium -6.9 - -Cobalt 0.74 B --Copper __ 25.3 -Iron 970 -Lead 234 
Magnesium 2410 --Manganese 112 -Mercury 0.73 
Nickel - -2.3 B 
Potassium 152 B 
Selenium 0.30 B 
Silver - 0.12 u 
Sodium-- 1030 
Thallium 0.28 -u 
Vanadium- 4.0 - -Zinc 496 -Cyanide_ 0.59 u 
Tin 14.1 -

-
-
-
-
-
-.,,... 
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N 

---

E ---EN* - -
N* - -E* - -E* - -E ---EN* - -

·N ---
E ---

EN* - -

M 

-p -p -p -p -p -p 
-p --
-p -p -p -
-p -p -

CV 
p -p -p -p -p -p -p -p -AS 
p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

GCOOJ.? 



FORM 1 CLIE.l'.'T SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

246702 
Lab Name: I 'INC. Contract: 95211 

Code: AQUAI Case No. : KWFLA SAS No . : SOO No.: 52957 

Matrix: (soil/water) SOIL Lab Sample ID: 266622 

Sample wt/vol: Lab File 24AUG951503-Il91 

%- Moisture: 12 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (rnL) 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/25/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84 6------- alpha-BHC 
319-85-7--------beta-BHC ----------
319-86-8-------
58-89-9 -------gamma-BHC (Lindane) -----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I ----~ 
60-57-1---------Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8----- ---Endrin ----------
33213-65-9------Endosulfan II 
72 54 8---------4,4'-DDD --------
1031-07-8-------Endosulfan sulfate -----50-29-3---------4,4'-DDT ,,.-,...---------72 - 43 - 5 - - - - - - - - -Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1_0_1_6 _______ _ 
11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248-------~ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-126 ---------

FORM I PEST 

1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
1.9 u 
3.9 u 

11 

Q 

---3.9 u 
3.9 u 
3.9 u 
3.9 u 

13 
19 u 

3.9 u 
3.9 u 

19 u 
190 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246801 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266623 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: 91:5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
,,C...,Qlor After: YELLOW 

~nments: 

Analyte Concentration c 
-Aluminum 1350 -Antimony 1.2 B 

Arsenic - .9 - -Barium 64 -Beryllium 0.12 B 
Cadmium 0.81 
Calcium- -401000 
Chromium -10.0 - -Cobalt .77 B --Copper __ 28.2 -Iron 600 -Lead 225 -Magnesium 2020 -Manganese 43.6 -Mercury_ 0.50 -Nickel 20.5 
Potassium 191 -B 
Selenium 0.47 B -Silver 0.16 u --Sodium 843 -Thallium 0.38 u 
Vanadium- 4.0 B -Zinc 586 
Cyanide_ 0.54 u 
Tin 14.4 -

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N ---E ---

E ---EN* - -
N* - -E* - -E* - -E 

EN_*_ 
- -

·N ---
E ---

EN* - -

M 

p 
-p -p 
-p -p 
-p -p -p -p -p -p -p -p -p 

·-CV 
p -p -p -p -p -p -p -p 

AS 
p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORG.ll:.NICS ANALYSIS DATA SHEET 

246802 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 8 decanted: {Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.7 

SDG No. : 52957 

Lab Sample ID: 266624 

File ID: 24AUG951503-I201 

Date Received: 08/08/95 

Date Extracted:OS/15/95 

Date A.~alyzed: 08/25/95 

Dilution Factor: 5.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6-------- 9.2 u 
319-85-7--------beta-BHC 9.2 u 
319-86-8--------delta-BHC 9.2 u 
58-89-9---------gamma-BHC (Lindane) 9.2 u 
76-44-8----- ---Heptachlor 9.2 u 
309-00-2--------Aldrin 9.2 u 
1024-57-3-- ----Heptachlor epoxide 9.2 u 
959-98-8--------Endosulfan I 9.2 u 
60-57-1- ----Dieldrin 18 u 
72-55-9---------4,4'-DDE 190 
72-20-8---------Endrin 18 u 
33213-65-9------Endosulfan II 18 u 
72-54-8---------4,4'-DDD 18 u 
1031-07-8-------Endosulfan sulfate 18 u 
50-29-3---------4,4'-DDT 56 
72-43-5---------Methoxychlor 92 u 
53494-70-5------Endrin ketone 18 u 
7421-36-3-------Endrin aldehyde 18 u 
12789-03-6------Chlordane 92 u 
8001-35-2-------Toxaphene 920 u 
12674-11-2------Aroclor-1016 92 u 
11104-28-2------Aroclor-1221 92 u 
1114 16-5-------Aroclor-1232 92 u 
53469-21-9------Aroclor-1242 92 u 
12672-29-6------Aroclor-1248 92 u 
11097-69-1------Aroclor-1254 92 u 
11096-82-5------Aroclor-1260 92 u 

FORM I PEST 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246901 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): WATER Lab Sample ID: 266625 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: o:Q 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony- - NR 

Arsenic - -7440-38-2 NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -
7440-43-9 Cadmium NR - -7440-70-2 Calcium NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -
7440-50-8. Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-""96-5 Manganese NR -7439-97-6 Mercury_ NR 
7440-02-0 Nickel - NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR 

Silver - -7440-22-4 NR 
Sodium-- -7440-23-5 NR 

7440-28-0 Thallium - NR 
7440-62-2 Vanadium- - NR - -7440-66-6 Zinc NR -cyanide_ 5.0 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: 
/'-".'~, 

Clarity After: Artifacts: 

1ments: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246902 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): WATER Lab Sample ID: 266626 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration c 

-Aluminum 38.3 B 
Antimony_ 2.4 u 
Arsenic 2.1 u -Barium 3.2 u 
Beryl um 0.07 u 
Cadmium 0.20 u 
Calcium 212 B 
chromium .3 u -Cobalt 0.80 u --Copper __ 1.1 u 
Iron 2 .1 B 
Lead 1. 9 B 
Magnesium 68.5 u 
Manganese 0.40 B 
Mercury_ 0.08 u 
Nickel l.. 6 u 
Potassium 38.7 u 
Selenium 3.0 u -Silver 1.5 u --Sodium 438 B 
Thallium 3.5 u -Vanadium 1.1 u -
Zinc .5 B 
Cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-
-
-p 
-p 
-p 
-p 
-CV 

p 
-p 
-p 
-p 
-p 
-

' . p 
-
- . 
-NR 

p 
-

-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

(;(':.r- . •. 
~·J\/J/ • .., 



FORM 1 CLIENT SAIVIPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

247001 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SD3 No.: 52957 

Matrix: (soil/water) WATER Lab Sample ID: 266627 

Sample wt/vol: 1000 (g/rnL) ML Lab File ID: 24AUG951503-I031 

% Moisture: decanted: (Y/N) Date Received: 08/08/95 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (rnL) 

Date Extracted:08/10/95 

Date A.~alyzed: 08/25/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: {Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84-6--------alpha-BHC 
319-85-7----- -beta-BHC --------~ 
319-86-8--------delta-BHC __,.......,... ______ ~ 
58-89-9---------gamma-BHC {Lindane) -----76-44-8 --------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I ------
60-57-1---------Dieldrin 
72-55-9---------4,4'-DDE.----------
72-20-8---------Endrin 
33213-65-9------Endosu~l~f-a-n-=I~I--------

72-54-8-- ------4,4'-DDD 
1031-07-8-------Endosulf~an--s-u~l~f-a_t_e ____ _ 
50-29-3- -------4,4'-DDT ..--..----------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2----- -Toxaphene 
12674 11-2------Aroclor-1_0_1_6 _______ _ 
11104-28-2 --- -Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 · 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096 -. 82 - 5 - ~ - - - -Aroclor-1260 ----------------

FORM I PEST 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 
0.50 u 
5. 0 u 

0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
0.50 u 
a.sou 

Q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260001 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266629 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: 78.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

Comments: 

Analyte Concentration c 

-Aluminum 3370 
Antimony:= -.53 B 
Arsenic 3.3 - -Barium 4 . 9 -Beryllium .17 B 
Cadmium .65 
Calcium- -333000 
Chromium -0.2 - -Cobalt 0.79 B --Copper __ 26.2 -Iron 3350 -Lead 250 -Magresium 1200 -Manganese 99.4 -Mercury 0.16 
Nickel - -2.9 B 
Potassium 293 B 
Selenium 0.89 
Silver - -

0.16 u 
Sodium --

980 -Thallium 0.38 u 
Vanadium- 9.4 - -Zinc 838 -cyanide_ 0.69 u 
Tin 9.7 -

-
-
-
-
-
-r -
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N ---E ---

E ---EN* - -

N* - -E* - -E* - -E ---EN* - -

·N ---
E ---

EN* - -

M 

-
-p -p -p 
-p -p -p 

p-
-p -p -p 
-p -p -p -CV 

p -p -p -p -p -p -p -p 
-AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORl'Yl 1 CLITh"'T SAMPLE NO. 
PESTICIDE ORGANICS AN.i\LYSIS DATA SHEET 

260002DL 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDG No.: 52957 

Matrix: (soil/water) SOIL Lab Sample ID: 266630Dl 

Sample wt/vol: 30.0 (g/mL) G 

decanted: (Y/N) N 

Lab File ID: 28AUG951001-I081 

% Moisture: 22 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10 (mL) 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/28/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 2.0 

GPC Cleanup: (Y/N) y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC ________ _ 
319-85-7----- --beta-BHC 319-86 8-- --- -delta-BH_C ________ _ 

58-89-9---------gamma-BHC (Lindane) ---'--76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024 57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1------- -Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II -------72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf-an--su-l~f~a-t_e ____ _ 
50-29-3 --------4,4'-DDT ,......,...---------72 - 43 - 5 - - -------Methoxychlor . 
53494-70-5- ----Endrin keton~e~------
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-l~0-1~6--------

11104-28-2--- --Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 
12672 - 29 - 6 - - - --Aroclor-1248 --------
11097-69-1------Aroclor-12 --------
11096-82-5------Aroclor-1260 --------

FORl'Yl I PEST 

4.4 u 
4.4 u 
4.4 u 
4.4 u 
4 .4 u 
4 .4 u 
4.4 u 
4.4 u 
8.7 u 

56 D 
8.7 u 
8.7 u 
8.7 u 
8.7 u 

99 D 
44 u 

8.7 u 
8.7 u 

44 u 
440 u 

44 u 
44 u 
44 u 
44 u 
44 u 
44 u 
44 u 

Q 

().F' r· 
. • \I -1. ~ ;.· • 

. . ,J 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS Ai.~ALYSIS DATA SHEET 

260002 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 22 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (rnL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.7 

SOO No. : 52957 

Lab Sample ID: 266630 

Lab File ID: 24AUG951503-I211 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/25/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUNlJ 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.2 u 
319-85-7--------beta-BHC 2.2 u 
319-86-8-- ----delta-BHC 2.2 u 
58-89-9---------gamma-BHC (Lindane) 2.2 u 
76-44-8--- -----Heptachlor 2.2 u 
309-00-2--------Aldrin 2.2 u 
1024-57-3-------Heptachlor epoxide 2.2 u 
959-98 8--------Endosulfan 2.2 u 
60-57-1--- -----Dieldrin 4.4 u 
72.;..55-9---- ----4,4' 63 
72-20-8---------Endrin 4 .4 u 
33213-65-9 -----Endosulfan II 4.4 u 
72-54-8---------4,4'-DDD 4 .4 u 
1031-07-8-------Endosulfan sulfate 4.4 u 
50-29 3---------4,4'-DDT 83 E 
72-43-5---------Methoxychlor 22 u 
53494-70-5------Endrin ketone 4.4 u 
7421-36-3-------Endrin aldehyde 4.4 u 
12789-03-6------Chlordane 22 u 
8001-35-2-------Toxaphene 220 u 
12674-11-2------Aroclor-1016 22 u 
11104-28-2- ---Aroclor-1221 22 u 
1114-16-5--- ---Aroclor-1232 22 u 
53469-21-9------Aroclor-1242 22 u 
12672-29-6------Aroclor-1248 22 u 
11097-69-1------Aroclor-1254 22 u 
11096-.82-5- - - - --Aroclor-1260 22 u 

FORM I PEST 

f' r .. 
I } I I } _I • 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260101 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266631 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: 94.7 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

.men ts: 

Analyte Concentration c 

Aluminum 1950 -
Antimony= -0.42 B 
Arsenic 1. 4 
Barium - -22.9 -Beryllium .13 B 
Cadmium .23 B 
Calcium 304000 
chromium -. 5. 5 - -Cobalt 0.31 B --Copper __ 8.8 -Iron 1490 -Lead 104 
Magnesium 1490 -

-Manganese 39.8 -Mercury_ 0.32 -Nickel 1. 5 B 
Potassium 181 B 
Selenium 0.60 
Silver - -0.16 u 
Sodium 904 
Thallium -0.37 u -Vanadium 5.7 
Zinc - -60.3 
Cyanide_ -0.54 u 
Tin 4.3 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N ---E ---

E ---EN* - -

N* - -E* - -E* - -E 
EN_*_ 
- -

N ---
E ---

EN* - -

M 

-p -p 
-p -p 
-p -p -p --p -p 
-p -p 
-p -p 
-p -CV 

p -p -p -p 
p 
-p -p -p -AS 

p 
-

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

250102 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No . : SDG No. : 52957 

Matrix: (soil/water) SOIL Lab Sample ID: 266632 

Sample wt/vol: 30.0 (g/mL) G 

decanted: (Y/N) N 

File ID: 24AUG951503-I251 

% Moisture: 5 

Extraction: (SepF/Cont/Sonc} SONC 

Concentrated Extract Volume: 10 (mL} 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/25/95 

ection Volume: 1. 0 (uL} Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.5 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC 
319-85-7---- --beta-BHC ----------
319-86-8---
58-89-9---- ----gamma-BHC (Lindane) -----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-- ---Heptachlor epoxide 
959-98-8--------Endosulfan ----~ 
60-57-1- -------Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20 8---------Endrin ----------
33213-65-9------Endosulfan II --------72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf_a_n_s_u~l~f-a_t_e ____ _ 
50-29-3---------4,4'-DDT 

.,.--,,..--------~ 72-43-5---------Methoxychlor 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2--- ----Toxaphene 
12674-11-2------Aroclor-1_0_1_6-------~ 

11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232-------~ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248-------~ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260-------~ 

FORM I PEST 

1.8 u 
1. 8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
3.6 u 

19 
3.6 
3.6 u 
3.6 u 
3.6 u 

13 
18 u 

3.6 u 
3.6 u 

18 u 
180 u 

18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 

Q 

(if"' f'' 
• . ' ( J .( . : • 'j 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260201 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266633 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: · 92.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

.unents: 

Analyte Concentration c 
-Aluminum 2100 -Antimony 0.38 B 

Arsenic - 1.5 - -Barium 2 . 3 
Beryllium .14 -B 
Cadmium 0.40 B 
Calcium- 334000 
Chromium -6.0 - -Cobalt 0.41 B --Copper __ 11.4 -Iron 680 -Lead 159 -Magnesium 1550 -Manganese 42.1 -Mercury_ 0.07 -Nickel 1.7 B 
Potassium 200 B 
Selenium 0.89 -Silver 0 .14 u 
Sodium-- 988 
Thallium -

0.33 u 
Vanadium- 6.1 - -Zinc 70.2 -Cyanide_ 0.63 u 
Tin 9.5 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q M 

-_E_ p 
-p -N p 

---· E ---

E ---EN* - -
N* - -E* - -E* - -
E ---EN* - -

·N ---
E ---

EN* - -

-p 
-p -p -p -p -p -p 
-p -p -p 
-CV 

p -p -p -p -p -p 
-p -p -AS 

p -
-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 



FORM 1 CLIENT SA.i~PLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

260202 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No.: SDG No.: 52957 

Matrix: (soil/water) SOIL Lab Sample ID: 266634 

Sample wt/vol: 30.0 (g/mL) G 

decanted: (Y/N) N 

Lab File ID: 24AUG951503-I261 

%- Moisture: 8 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/25/95 

Injection Volume: i. o (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.6 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC ________ ~ 
319-85-7--------beta-BHC ----------319 - 86 - 8 - - - - - - - - delta -B H C 

__,__,.~-------58 - 89 9---------garruna-BHC (Lindane) -----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3- -----Heotachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1---- -Dieldrin ----------72 - 55 - 9 - - - -- --4,4'-DDE 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II 
72-54-8---------4,4'-DDD --------
1031-07-8-------Endosulfan sulfate -----50-29-3---------4,4'-DDT _________ _ 
72-43-5---------Methoxychlor 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde ______ _ 
12789-03-6------Chlordane ----------8001 - 35 - 2 - - - - - - - To x a p hen e 
12674-11-2------Aroclor-1~0~1~6--------

11104-28-2------Aroclor-1221 
1114 - 16 - 5 - - - - - - -Aro cl or - 1232 --------
53469-21-9------Aroclor-1242 _______ _ 
12672-29-6---- -Aroclor-1248 
11097-69-1------Aroclor-1254 _______ _ 
11096~82-5------Aroclor-1260 --------

FORM I PEST 

1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
1.8 u 
3.7 u 

17 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
9.3 

18 
3.7 u 
3.7 u 

18 u 
tao u 

18 u 
18 u 
18 u 
18 u 
18 u 
18 u 
18 u 

Q 

( ·, jt> r· 

·'~'-t.! "'i 
,, . 



U. S . EPA '.'"" CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260301 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266635 
Level (low/med):~ LOW Date Received: 08/08/95 
% Solids: 85.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

.unents: 

Analyte Concentration c 

-Aluminum 836 
Antimony= 

-
0.30 B 

Arsenic 2.5 - -Barium 16.1 B 
Beryllium 0.10 B 
Cadmium .16 B 
Calcium- 379000 
Chromium -5.0 -Cobalt 0.15 B --Copper __ 7.3 -Iron 632 -Lead 24.0 -Magnesium 1780 -Manganese 17.7 -Mercury_ 0.08 -Nickel 0.84 B 
Potassium 79.3 B 
Selenium 0.25 u -Silver 0.12 u 
Sodium-- 1050 -Thallium 0.29 u 
Vanadium 2.6 B -Zinc 45.8 -cyanide_ 0.58 u 
Tin 1.8 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E --
N ---E ---

E 
EN_*_ 
- -

N* -
- -E* - -E 
EN_*_ 
- -

·N ---
E ---

EN* - -

M 

-p -p 
-p -p 
-p -p 
-p -p -p -p 
-p -p -p -p 

CV 
p -p -p -p 

-p -p 
-p 
-p 
-AS 

p 

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS A."iALYSIS DATA SHEET 

260302DL 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 14 

30.0 (g/mL} G 

decanted: (Y/N) N 

Extraction: {SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 
\ 

GPC Cleanup: (Y/N) Y pH: 8.7 

SD3 No. : 52957 

Lab Sample ID: 266636Dl 

Lab File ID: 28AUG951001-I091 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/28/95 

Dilution Factor: 4.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6- - -- --alpha-BHC 7.9 u 
319-85-7--- ----beta-BHC 7.9 u 
319-86-8--------delta-BHC 7.9 u 
58-89-9--- --- -gamma-BHC {Lindane) 7.9 u 
76-44-8---- ----Heotachlor 7.9 u 
309-00-2--------Aldrin 7.9 u 
1024-57-3-------Heptachlor epoxide 7.9 u 
959-98-8--------Endosulfan I 7.9 u 
60-57-1-- ------Dieldrin 16 u 
72-55-9---- ----4,4'-DDE 120 D 
72-20-8---------Endrin 16 u 

· 33213-65-9------Endosulfan TT _ ... 16 u 
72-54-8---------4,4'~DDD 16 u 
1031-07-8-------Endosulfan sulfate 16 u 
50-29-3---------4,4'-DDT 40 D 
72-43-5---------Methoxychlor 79 u 
53494-70-5------Endrin ketone 16 u 
7421-36-3-------Endrin aldehyde 16 u 
12789-03-6------Chlordane 79 u 
8001-35-2-- ----Toxaphene 790 u 
12674-11-2------Aroclor-1016 79 u 
11104-28-2------Aroclor-1221 79 u 
1114-16-5-------Aroclor-1232 79 u 
53469-21-9------Aroclor-1242 79 u 
12672-29-6---- -Aroclor-1248 79 u 
11097-69-1------Aroclor-1254 79 u 
11096-82-5------Aroclor-1260 79 u 

FORM I PEST 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

260302 
Lab Name: AQUATEC, INC. Contract: 95211 

Code: AQUAI Case No. : KWFLA SAS No. : SOO No. : 529.37 

: (soil/water) SOIL Lab Sample ID: 266636 

Sample wt/vol: 30.0 (g/mL) G 

decai.~ted: (Y/N) N 

Lab File ID: 24AUG951503-I271 

% Moisture: 14 Date Received: 08/08/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted:08/15/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/25/95 

GPC 

ection Volume: 1. 0 (uL) Dilution Factor: 2.0 

Cleanup: (Y/N) y pH: 8.7 Sulfur Cleanup: (Y /N) N 

CAS NO. COMPOUND 
CONC'"'~TION UNITS: 
(ug/L or ug/Kg} UG/KG 

319-84-6--------alpha-BHC ________ ~ 
319-85-7--------beta-BHC 
319-86-8------- -=---------~ 
58-89-9-- - ---gamrna-BHC (Lindane) -----76-44-8---------Heptachlor 
309-00-2-------~Aldrin ---------
1024-57-3-- ----Heptachlor epoxide 
959-98-8 ---- --Endosulfan -----
60-57-1---- -- -Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II --------72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf~a-n_s_u~l~f-a~t_e ____ _ 
50-29-3---------4,4'-DDT.....,,.. ________ _ 
72-43-5---------Methoxychlor --------53494 - 70 - 5 - - - - - - En dr in ketone 
7421-36-3-------Endrin ~-------

12789-03-6------Chlordane ----------800 l - 35 - 2 - - - - - - -To x a p hen e ----------12674 - l l - 2 - - - - - -Aro cl or - l O l 6 --------11104 - 28 - 2 - - - --Aroclor-1221 
1114 - l 6 - 5 - - - - - - -Aro cl or - l 232 --------
53469-21-9------Aroclor-1242 _______ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 _______ _ 
11096-82-5------Aroclor-1260 --------

Q 

4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
7.9 u 
130 E 
7.9 u 
7.9 u 
7.9 u 
7.9 u 

33 
40 

7.9 u 
7.9 u 

40 u 
400 u 

40 u 
40 u 
40 u 
40 u 
40 u 
40 u 
40 u 
--

FORM I PEST 

· 1 ' r• 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260401 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266637 
Level (low/med): LOW Date Received: 08/08/95 ' 
% Solids: 89.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
'7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

Comments: 

Analyte Concentration c 
-Aluminum 687 

Antimony- -0.33 B 
Arsenic - 2.9 - -Barium 1 .2 B 
Beryllium .10 B 
Cadmium .31 B 
Calcium- 404000 
Chromium -5.3 - -Cobalt 0.55 B 
Copper_·_ 1. 5 -Iron 694 -Lead 5 .4 -Magnesium 1920 -Manganese 14.4 -Mercury_ 0.05 B 
Nickel .1 B 
Potassium 93.9 B 
Selenium .32 u -Silver .16 u 
Sodium-- 080 -Thallium 0.37 u -Vanadium 4.1 B -Zinc 170 -Cyanide_ 0.49 u 
Tin 1.8 B 

-
-
-
-
-
-,. 
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N ---E --

E ---EN* - -

N* - -E* - -E* - -E ---EN* - -

·N ---
E ---

EN* - -

M 

-p -
-p 
-p -p -p 
-p -p -p 
-p -p 
-p -p -p -CV 

p 
-p -p -p -p 
-p -p -p -AS 

p -
-
-
-
-
-
-
-
-

Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ~.NALYSIS DATA SHEET 

Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : KWFLA SAS No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 10 decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: lO(mL) 

Injection Volume: 1. 0 (uL) 

SDG No. : 52957 

Lab Sample ID: 266638 

Lab File ID: 24AUG9~31503-I281 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date A."lalyzed: 08/25/95 

Dilution Factor: 20.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 38 u 
319-85-7----~---beta-BHC 38 u 
319-86-8--------delta-BHC 38 u 
58-89-9---------garruna-BHC (Lindane) 38 u 
76-44-8---------Heptachlor 38 u 
309-00-2--------Aldrin 38 u 
1024-57-3-------Heptachlor epoxide 38 u 
959-98-8--------Endosulfan I 38 u 
60-57-1---------Dieldrin 76 u 
72-55-9---------4,4'-DDE 980 -
72-20-8---------Endrin 76 u 
33213-65-9------Endosulfan II 76 u 
72-54-8---------4,4'-DDD 76 u 
1031-07-8-------Endosulfan sulfate 76 u 
50-29-3---------4,4'-DDT 340 
72-43-5---------Methoxychlor 380 u 
53494-70-5------Endrin ketone 76 u 
7421-36-3-------Endrin aldehyde 76 u 
12789-03-6------Chlordane 380 u 
8001-35-2-------Toxaphene 3800 u 
12674-11-2------Aroclor-1016 380 u 
11104-28-2------Aroclor-1221 380 u 
1114-16-5-------Aroclor-1232 380 u 
53469-21-9------Aroclor-1242 380 u 
12672-29-6------Aroclor-1248 380 u 
11097-69-1------Aroclor-1254 380 u 
11096-82-5------Aroclor-1260 380 u 

-

FORM I PEST 

t' r· 
, ' , ' I J l_' ·j 

'· 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260501 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 
Matrix (soil/water): WATER Lab Sample ID: 266639 
Level (low/med): LOW Date -Received: 08/08/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum NR -
7440...:.36-0 Antimony_ NR -
7440-38-2 Arsenic NR - -
7440-39-3 Barium NR 
7440-41-7 Beryllium - NR -
7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -

7439-92-1 Lead NR -
7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -
7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -
7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -7440-28-0 Thallium NR 

Vanadium- -
7440-62-2 NR - -
7440-66-6 Zinc NR -Cyanide_ 5.0 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

comments: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260502 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 

Lab Sample ID: 266640 
Date Received: 08/08/95 

Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: o. 

Concentration Units (ug/L or mg/kg dry weight): UG/ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

,nments: 

Analyte Concentration c 

Aluminum 28.8 B 
Antimony- 2.4 u 
Arsenic - .1 u -Barium . 2 u 
Beryllium 0.07 u 
Cadmium 0.20 u 
Calcium- 8 u 
Chromium . 3 u -Cobalt 0.80 u --Copper_·_ 1.1 u 
Iron 24.2 u 
Lead 2.1 B 
Magnesium 68.6 u 
Manganese 0.30 u 
Merc;:ury_ 0.08 u 
Nickel 1. 6 u 
Potassium 38.8 u 
Selenium 3.0 u -Silver . 5 u --Sodium 62 B 
Thallium .5 u 
Vanadium- .1 u -Zinc 0.80 u 
cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-p 
-p 
-p 
-p -p 
-CV 

p 
-p 
-p 

-
-p 
-p 
-p 
-

NR 
p 
-

-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



FOR.i\lj 1 CLIENT SF-.MPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

260503 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No . : SDG No. : 52957 

Matrix: (soil/water) WATER Lab Sample ID: 266641 

Sample wt/vol: 1000 (g/mL} ML Lab File ID: 24AUG951503-I041 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Date Received: 08/08/95 

Date Extracted:08/10/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08 /95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N} N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84 6--------alpha-BHC 
319-8S 7 ------ -BHC ----------
319-86-8- ------delta-BHC 

--,.---.,----:---,------
58 - 89 - 9 - - ------gamma-BHC (Lindane) -----76-44-8------ --Heptachlor 
309-00-2--------Aldrin ---------
1024 S7-3----- -Hentachlor epoxide 
9S9-98-8-------7Endosulfan I -----
60-57-1---- -----Dieldrin 
72-55-9---------4,4'-DDE----------
72-20-8---------Endrin 
33213-6S-9-- ---Endosu~l~f-a_n_I_I _______ _ 

72-S4-8---------4,4'-DDD 
1031-07-8-------Endosul-----=_,,_------
50-29-3---------4,4'-DDT .,.-.,,----------72 - 43 - S - - - -~----Methoxychlor 
53494-70-5- ----Endrin keton_e _______ _ 

7421-36-3-- ----Endrin ~~,~~-·, 
12789-03-6------Chlordane ----------8001 - 3 S - 2 - - - - - - - To x a p hen e 
12674-11-2------Aroclor-1_0_1~6--------

11104-28-2------Aroclor-1221 
1114-16-S -----Aroclor-1232 _______ _ 
S3469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 _______ _ 

FORM I PEST 

o.oso u 
o.oso u 
o.oso u 
0.050 u 
o.oso u 
o.oso u 
o.oso u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
o.so u 
0.10 u 
0.10 u 
0.50 u 
s.o u 

a.so u 
0.50 u 
0.50 u 
a.so u 
a.sou 
a.so u 
0.50 u 

Q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260601 I 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: ---

-, 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 90-:S 

SDG No.: 52957 
Lab Sample ID: 266643 
Date Received: 08/08/95 

Concentration Units {ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

~""" 

.unents: 

Analyte Concentration c 
-Aluminum 736 -Antimony 0.38 B 

Arsenic - 1.5 - -Barium 15.0 B 
Beryllium 0.09 B 
Cadmium 0.14 B 
Calcium 345000 
Chromium -4.0 - -Cobalt 0.12 B --Copper __ 18.1 -Iron 629 -Lead 16.6 -Magnesium 2310 -Manganese 11.1 -Mercury_ 0.12 -Nickel 0.95 B 
Potassium 110 B· 
Selenium 0.27 B -Silver 0.13 u 
Sodium -- 977 -Thallium 0. 31 u -Vanadium 2.9 B -Zinc 37.0 -cyanide_ 0.64 u 
Tin 1.3 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N ---E ---

E ---EN* - -
N* - -E* - -E* - ·-E ---EN* - -

·N ---
E ---

EN* - -

M 
• 
-p 

-p -p -p 
-p 
-p -p -p 
-p -p -p -p -p -p 

CV 
p -p -p -p -p 

-p -p 
-AS 

p -
-
-
-
--
-
-
-
-
Texture: MEDIUM 
Artifacts: 

('n,,. . 
.J ·' l ' u '· ' 'I 



FORM 1 CLIENT SA"1PLE NO. 
PESTICIDE ORGAt~!CS ANALYSIS DATA SHEET 

260602 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: Sr:G No. : 52957 

Matrix: · (soil/water) SOIL Lab Sample ID: 266644 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 24AUG951503-I291 

% Moisture: 10 decanted: (Y /N) N 

Extraction: (SepF /Cont/Sonc) SONC 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/25/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 5.0 

GPC Cleanup: (Y/N) y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUN"'D 

319-84-6-------
319-85-7--------beta:..BHC 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-86-8------ _-;::-----------1 

58-89-9---------gamma-BHC (Lindane) -----76-44-8 -------Heptachlor 
309-00 2--------Aldrin ---------
1024-57-3- -- ----Heptachlor epoxide 
959-98-8----- --Endosulfan I -----
60 57-1------ -Dieldrin .----------72 - 55 - 9 - - - - ----4,4'-DDE 
72-20-8----- --Endrin ----------
33213-65-9------Endosulfan II --------72-54-8---------4,4'-DDD 
1031 07 8-------Endosulf_a_n_s_u~l~f-a_t_e ____ _ 
50 29-3 --------4,4'-DDT ..--:----------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------

i~~~~=i~=;======~~~l~~~~-0-1_6 _______ _ 
11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232-------~ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69 1------Aroclor-
11096-82~5-~----Aroclor-12 

FORM I PEST 

9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 
9.4 u 

19 u 
140 

19 u 
19 u 
19 u 
19 u 
51 
94 u 
19 u 
19 u 
94 u 

940 u 
94 u 
94 u 
94 u 
94 u 
94 u 
94 u 
94 u 

Q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260701 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 

Lab sample ID: 266645 
Date Received: 08/08/95 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 92.5 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
·7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ ,__ 

.. lTilents : 

Analyte Concentration c 
-Aluminum 718 -Antimony_ 0.55 B 

Arsenic 0.89 B -Barium 26.1 -Beryllium .10 B 
Cadmium 0.26 B 
Calcium- 436000 
Chromium -3.3 - -Cobalt 0.18 B --Copper __ 8.7 -Iron 23 -Lead 72.7 -Magnesium 1420 -Manganese 19.4 -Mercury_ 0.11 -Nickel 0.72 B 
Potassium 85.6 B 
Selenium 0.44 B -Silver .14 u 
Sodium-- 1130 
Thallium 

,___ 
0.33 u -Vanadium 2.0 B -Zinc 104 -Cyanide_ 0.44 u 

Tin 7.3 B 

-
-
-
-
-
-,.. 
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N ---E ---

E ---EN* - -
N* - -E* - -E* - -E ---EN* - -

N ---
E ---

EN* - -

M 

-p 
-p 

p -p -p -p 
-p 
-p -p -p -p 
-p -p -p -CV 

p 
-p -p -p 
·-p -p 
-p -p 
-AS 

p -
-
-
--
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAMPLl NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

260702 
Name: AQUATEC, INC. Contract: 95211 

Code: AQUAI Case No . : I<:WFLA SAS No . : SDG No.: 52957 

Matrix: (soil/water) SOIL Sample ID: 266646 

Sample wt/vol: File ID: 24AUG951503-I331 

% Moisture: 8 

30.0 (g/mL) G 

decanted: {Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Received: 08/08/95 

Date Extracted:OS/15/95 

Date Analyzed: 08/26/95 

ection Volume: 1. 0 (uL) Dilution Factor: 5.0 

GPC Cleanup: (Y/N) Y pH: 8.6 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC ~-------~ 
319-86-8--------delta-BHC 

--.,.-:--.:----.,.----~ 

58-89-9---------gamma-BHC (Lindane) 
--~-76-44-8---------Heptachlor 

309-00-2--------Aldrin ---------
1024-57-3-- -Heptachlor epoxide 
959-98-8--------Endosulfan -----
60-57-1---------Dieldrin 
72-55-9---------4,4' -------------
72-20 8---------Endrin 
33213-65-9------Endosu~l~f-an-=I=I-------

72-54-8---------4, 4' -DDD ----------1031 - 07 - 8 - - - - - -Endosulfan sulfate -----50-29-3---------4,4'-DDT ----------72 - 43 - 5 - - - - - ---Methoxychlor 
53494-70-5-- ---Endrin keton_e ______ _ 
7421-36-3--- ---Endrin aldehyde ------12789-03-6------Chlordane ---------8001 - 35 - 2 - - - - - - - To x a p hen e 
12674-11-2 -----Aroclor-1_0_1_6 _______ _ 
11104-28 2------Aroclor-1221 
1114 - 16 - 5 - - - - - - - Aro cl or - 123 --------
53469-21-9------Aroclor-1242 ·--------
12672-29-6------Aroclor-124 
11097-69-1------Aroclor-1254 _______ _ 
11096-82-5------Aroclor-1260 --------

FORM I PEST 

9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 
9.2 u 

18 u 
130 

Q 

--18 
18 u 
18 u 
18 u 
44 
92 u 
18 u 
18 u 
92 u 

920 u 
92 u 
92 u 
92 u 
92 u 
92 u 
92 u 
92 u 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

260801 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52957 

Lab Sample ID: 266647 
Date Received: 08/08/95 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 91. 5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before:· BROWN 
Color After: YELLOW 

mnents: 

Analyte Concentration c 

-Aluminum 693 
Antimony= -0.38 B 
Arsenic 0.97 B -Barium 20.l -Beryllium .10 B 
Cadmium 0.16 B 
Calcium- 429000 
chromium -3.4 - -Cobalt 0.14 B --copper __ 5.4 -Iron 954 -Lead 36.1 -Magnesium 2730 -Manganese 26.8 -Mercury_ l.5 -Nickel 0.67 B 
Potassium 120 B 
Selenium 0.30 u -Silver 0.15 u 
Sodium-- 1260 
Thallium -0.35 u 
Vanadium- 2.4 B -Zinc 49.4 -Cyanide_ 0.53 u 
Tin 3.6 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
N -

---

E ---EN* - -
N* - -E* - -
E* - -E 

EN_*_ 
- -

N ---
E ---

EN* - -

M 

-
-p -p 
-p 

-p -p -p -p 
-p -p -p -p -p -CV 

p -p -p -p 
-p -p 
-p -p 
-AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

(j" (\,.... -. 
· -'lJ• · r 

I I' . I 



FORM 1 CLIENT SAl"lPLE NO. 
PESTICIDE ORGAN"ICS ANALYSIS DATA SHEET 

260802 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : I(lt;"'FLA 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 8 

3Q.O (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N} Y pH: 9.1 

SDG No. : 52957 

Lab Sample ID: 266648 

Lab File ID: 24AUG951503 I341 

Date Received: 08/08/95 

Date Extracted:08/15/95 

Date Analyzed: 08/26/95 

Dilution Factor: 2.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} UG/KG Q 

319-84-6 ---- -alpha-BHC 3.7 u 
319-85 7--------beta-BHC 3.7 u 
319-86-8-- -----delta-BHC 3.7 u 
58-89-9---------gamma-BHC (Lindane} 3.7 u 
76-44-8------- -Heptachlor 3.7 u 
309-00-2--------Aldrin 3.7 u 
1024-57-3-------Heptachlor epoxide 3.7 u 
959-98-8--------Endosulfan 3.7 u 
60-57-1---------Dieldrin 7.4 u 
72-55~9---------4,4'-DDE 97 
72-20-8---------Endrin 7.4 u 
33213-65-9--~---Endosulfan II 7.4 u 
72-54-8---------4,4'-DDD 7.4 u 
1031-07-8-------Endosulfan sulfate 7.4 u 
50-29-3---------4,4'-DDT 22 
72-43-5---------Methoxychlor 37 u 
53494-70-5------Endrin ketone 7.4 u 
7421-36-3-------Endrin . aldehyde 7.4 u 
12789-03-6------Chlordane 37 u 
8001-35-2-------Toxaphene 370 u 
12674-11-2------Aroclor-1016 37 u 
11104-28-2------Aroclor-1221 37 u 
1114-'-16-5-------Aroclor-1232 37 u 
53469-21-9------Aroclor-1242 37 u 
12672-29-6------Aroclor-124 37 u 
11097-69-1------Aroclor-1254 37 u 
11096-82-5------Aroclor-1260 37 u 

FORM I PEST 

' 



H\ EPA S.ZWIPLE NO. 
VOLATILE ORGJ:\NICS AJ.'l:DJ:.,YSIS DATA SHEET 

260901 
Lab Name :i AQUATEC INC . Cont:?:"act: 95211 

Lab Code : Jl.QUAI Case No. : KW?7 ·A. SAS No.: SD3 No. : 52996 

Mat.ri.x; ,scil/water) V..TAJ:'3R Lab Sawple ID: 266907 

Samp:.e we/vol: 5 .'O (g/rrL) YIL Lab ID: L266907V.D 

Level: (low/med) LOW Date Received: 08/09/95 

% Moisture: not dee. Date Analyzed: 08/15/95 

GC Colurnn:CAP ID: 0.53 (rrm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

C.ONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kgl UG/L Q 

74-87-3---------Chloromethane --------74-83-9------- -Bromomethane 
-------~ 75-01-4---------Vinyl Chloride ______ _ 

75-00-3---------CJ:1loroethane 
67-64-1---- -- -Acetone -------~ 
75 -15- 0 - - -.- - - - -Carbon Disulfide ------75-35-4---------1,1-Dichloroethene -----75-34-3-- -- -- 1,1-Dichloroethane -----540-59-0--------1,2-Dichloroethene (total) 
67-66-3-- -- ---Chloroform ---------107 - 06 - 2 - - - - - - - - 1, 2 Dichloroethane 
78 93 3---------2-Butanone -----
71-55-6--- -- --1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride----
75-27-4---------Bromodichloromethane ----78-87-5------- ~1,2-Dichloropropane 
79-01-6---------Trichloroethene -----
124-48-1--- -- -Dibromochloromethane ----79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6---- -trans-1,3-Dichloropropene 
108-10-1--------4-Methyl-2-pentanone --
591-78-6--------2-Hexanone 
127-18-4--------Tetrachlor_o_e_t_h_e_n_e _____ _ 
108-88-3--------
100-41-4---- -- Ethylbenzene --------
100 - 42 - 5 - - -- --Styrene__, __ ""=-"'"------~ 
1330-20-7-------Xylene (total) -------
126-99-8--------Chloroprene_~~-------
107-02-8-- -- --Acrolein 

----------~ 75-69-4---------Trichlorofluoromethane ---108-05-4-- -- --Vinyl Acetate --------74 88 4- -- ----Methyl Iodide --------

FORM I VOA-1 
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JJI. - 2 EPA SP.~J?L3 NO. 
VOLATILE ORGA.~ICS Al.'JALYSIS DATA SHEET 

26090::.. 
Lab Naff.e :: AQUATEC INC . Cont.:::-act: 95211 

Lab Code: AQUAI Case t..Jo.: KWF:::.J:l.. 5.A.S No .. : SLG No.: 52996 

.Ma.c.r::..x: , /wateri WATE~ Sample ID: 266907 

Sarnp::.. e wt: 5. 0 (g/roL! :v:L ?ile ID: L266907V.D 

(low/med) LOW Date Received: 08/09/95 

% Moisture: not dee. Date Analyzed: 08/15/95 

GC Column:CAP ID: 0 . 5 3 (m:n) Dilution Factor: 1.0 

Extract VolUi.lle: Soil Aliquot Volume: (uL) (uL) ----

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107 12-0------- Propionitrile --------107-05-1--------Allyl Chloride -------74-95-3---------Methylene 
126-98-7--- -~.ethacrylonitrile _____ _ 
106-93-4------- 1,2-Dibromoethane ------80-62-6- - ---Methyl Methacrylate_.,-__ _ 
630-20-6 ---- 1,1,1,2-Tetrachloroethane 
96-18-4--- -----1,2,3-Trichloropropane --
110-57-6--------trans-1,4-Dichloro-2-butene 
96-12-8 --------1,2-Dibromo-3-chloropropane-
107 13 1 -------Acrylonitrile -
75-71 8---------Dichlorodifluoromethane ---75-09 2 --------Methylene Chloride -.,..----156 - 60 - 5 - - - - - - - - trans - 1, 2 -Di ch lo roe then e 
75-25-2------- -Bromoform --
108-90-7--------C.~lorobenzene ---.,.------
156- 59 -2 - - - - - - - - cis-1, 2-Dichloroethene ---79-34-5-------- 1,1,2,2-Tetrachloroethane 
10061-01-5------cis-1,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
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1A E?A S.:U..i'\1.PLE NO. 
VOLATILE ORGANICS A.1\fALYSIS DA7A SHEET 

261001 
Lab Name: AQUATEC INC. Conc::::-acc: 95211 

Lab Code : .l:\.QUAI Case No. : KWFLA. SP...3 No. : srx; No.: 52996 

.Matrb:: ~ /water) SOIL ID: 266909 

5 ~ 0 {g/mL) ,; Lab M' ""! 

C-1..!..2 ID: 0266909\i.D 

Level: (low/med) LOW 

% Moisture: not dee. 9 

Date Received: 08/10/95 

Date Analyzed: 08/16/95 

GC Colurnn: CAP Dilution ?actor: 1.0 

Soil Extract Volu..~e: 

ID: 0. 53 (mm) 

(uL) ---- Soil Aliquot Volu ... '11e: (uLJ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3----- --Chloromethane 
74-83-9-------- Bromomechane --------
75-01-4----- ---Vinyl Chloride 
75-00-3-- --- --Chloroethane ------~ 
67-64-1- ----- -Acetone 
75 15-0- -------Carbon _D_i_s_u_l_f_i_d_e-----~ 
75 - 35- 4 - - - - - ·· - - -1, 1-Dichloroethene -----75-34-3---- ----1,1-Dichloroechane 

--.,.--,,...,--
540 - 59 - 0 -------1,2-Dichloroethene (total) 
67-66-3---------Chlorofo:rm 

--------~ 107-06-2--------1,2-Dichloroechane 
78-93-3------ --2-Butanone -----
71-55-6------- -1,1,1-Trichloroethane 
56-23-5- -------Carbon Tecrachloride ----
75 27-4---------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane 
79-01-6-------- Trichloroe~hene -----
124-48-1----- --Dibromochloromethane ----79-00-5---------1,1,2-Trichloroethane 
71- 43 - 2 - - - - - - -Benzene ----
10061- 02 - 6 - - - - - - trans - 1, 3 -Di chloropropene __ 
108-10-1--------4-Methyl-2-pentanone ___ _ 
591-78-6--------2-Hexanone 
127 18-4--------Tetrachlor_o_e_t~h-e_n_e _____ _ 
108-88-3------- Toluene -----------100 - 41 - 4 - - - - - - - - Ethyl benzene --------100 -42 - 5 - - - - - - - - Styrene --:---.:-:--------1330 20-7-------Xylene {total) -------126-99-8--------Chloroprene 
107-02-8-- -----Acrolein ---------
75-69-4---- ----Trichlorofluoromethane ---108-05-4- --·· --Vinyl Acetate --------
74~88-4------- -Methyl 

FORM I VOA-1 3/90 

O<HJO~>t 



lA-2 EPA SAMPLE 
VOLATILE ORGANICS Al.~ALYSIS DATA SHEET 

261001 
Lab Name: AQUATEC INC. Con:.~act: 95211 

Lab Code : AQU.ZU Case No . : 1G"1FL.n.. S."!!.5 No. : SLG No.: 52996 

r--:atrix: /water) SOIL Lab Sa..~ple ID: 266909 

Samp::.e: wr./vo::.: 5.0 (g/mL) G Lab e ID: 0256909V.D 

Level: (low/med) LOW Date Received: 08/10/95 

% Moisture: not dee. 9 Date A.~alyzed: 08/16/95 

GC Column:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (u:::..J ---- Soil Aliquot Volurne: (uL) 

CONCENTRATION UNITS: 
CAS NO. COlYIPOUND (ug/L or ug/Kg) UG/KG Q 

107-12 0- ---- Propionitrile 
107-05-1- - - - - - - -Allyl Chlorid_e ______ _ 
74-95 3---------Methylene Bromide ------126-98-7 ------Methacrylonitrile ------106-93-4 ----- 1,2 Dibromoer.hane ------80-62-6---------Methyl Met.hacrylate -----630-20-6--------1,l,l,2-Tet.rachloroethane 

, 96-18-4---------1,2,3-Trichloropropane --
110-57-6------- trans-1,4-Dichloro 2-butene 
96-12-8------ -1,2 Dibrorno-3-chloropropane-
107-13-1--------Acrylonitrile -
75-71-8---- ---Dichlorodifluoromethane ---75-09-2---- ----Methylene Chloride -,..-----156 - 60-5- - - - ·· - - -trans-1, 2-Dichloroethene 
75-25-2---------Bromoform --
108-90-7--------Chlorobenzene ---..,...-----156 - 59 - 2 - - - ---- -1,2-Dichloroethene ---79-34-5-------- 1,1,2,2-Tetrachloroethane 
10061- 01-5- - ·· - - -cis-1, 3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261002 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52996 

Lab Sample ID: 266910 
Date Received: 08/10/95 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 89.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-7429-90-5 Aluminum 736 -Antimony 7440-36-0 0.72 B 

7440-38-2 Arsenic - 9.4 - -7440-39-3 Barium 13.4 B 
7440-41-7 Beryllium 0.13 B 
7440-43-9 cadmium 0.23 B 
7440-70-2 Calcium- 346000 
7440-47-3 chromium -5.3 
7440-48-4 Cobalt - B 0.28 --7440-50-8 Copper __ 18.2 -7439-89-6 Iron 1440 -7439-92-1 Lead 24.4 -7439-95-4 Magnesium 4480 -7439-96-5 Manganese 16.7 -7439-97-6 Mercury_ 0.03 B 
7440-02-0 Nickel 1.6 B 
7440-09-7 Potassium 143 B 
7782-49-2 Selenium 0.33 u -7440-22-4 Silver 0.16 u --7440-23-5 Sodium 1500 
7440-28-0 Thal limn 0.38 u 
7440-62-2 Vanadium- 4.2 B -7440-66-6 Zinc 25.6 -Cyanide 0.55 u 
7440-31-5 Tin - 1.7 B -

-
-
-
-
-
-
-
-

Color Before: GRAY 
/~·-.lor After: · YELL_O_W __ 

Clarity Before: 
Clarity After: CLEAR 

C .nents: 
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Texture:: COARSE 
Artifacts: 



FOR.."'1 1 CLIEi.~"T SAM?L2 NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Kh'0261003 
Na~e: AQUrlTEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SD3 No. : 52996 

Matrix: ( /water) SOIL Sample ID: 266911 

Sample wt/vol: 30.0 (g/mL) G File ID: T266911S 

(low/med) LOW Date Received: 08/10/95 

%" Moisture: 10 decanted: (Y/N) N Date Extracted:OB/16/95 

Concentrated Extract Volume: lOOO(uL} Date Analyzed: 08/22/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

CAS NO. 

pH: 9.0 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

62 75-9------- -N-Nitrosodimethylamine 
110-86-1--------Pyridine 
97-63-2---------Ethyl Methacrylate 
109-06-8--------2-Picoline 
10595-95-6------N-Nitrosomethyl-ethylamine~ 
66-27-3--- -----Methyl Methanesulfonate 
55-18-5---- ----N-Nitrosodiethylamine 
62-50 0--- -----Ethyl Metha11esulfona te 
76-01-7---------Pentachloroethane 
62-53-3---------Aniline 
108-95-2--------Phenol 
111 44-4--------bis( 2-Chloroethyl)Ether 

57-8---------2-Chlorophenol ~~ 
541-73-1--------m-Dichlorobenzene 
106-46-7--------p-Dichlorobenzene 

730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 
730 

100-51-6--------Benzyl Alcohol 1500 
95-50-1---------o-Dichlorobenzene .730 
95-48-7---------o-Cresol 730 
98-86-2---------Acetophenone 730 
930-55-2--------N-Nitrosopyrrolidine 730 
59-89-2---------N-Nitrosomorpholine 730 
95-53-4---------o-Toluidine 730 
108 60-1--------bis(2-Chloro-l-methylethyl)e 730 
621-64-7--------N-Nitroso-di-n-propylamine~ .' 730 
67-72-1---------Hexachloroethane 730 
108-39-4--------m- & p-Cresol 730 
98-95~3---------Nitrobenzene 730 
100-75-4--------N-Nitrosopiperidine 730 
78-59-1---------Isophorone 730 
88-75-5---------o-Nitrophenol 730 
105-67-9--------2,4-Dimethylphenol 730 
111-91-1--------bis(2-Chloroethoxy)methane_ 730 
126-68-1-----~--o,o,o-Triethyl Phosphorothio 730 

FORM I SV 
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FOR."1 1 CLIE:r:,rr S.~.M.PLE :~o. 

SEMIVOL.A.TILE ORGA.i~ICS AN.A.LYSIS DATA SHEET 

KW0261003 
Lab Name: AQUATEC, INC. Contract: 95211 

; 

Lab Code : AQUAI Case No. : KWFLU. SIG No.: SOO No. : 52995 

Matrix: (soil/water) SOI~ Lab Sample IC: 266911 

~ •.. ;;:::: 30. 0 (g/:riL) G 

LOW 

File ID: T266911S 

Level: (low/med) 

% Moisture: 10 decanted: (Y/N} N 

Date Received: 08/10/95 

Date Extracted:OS/16/95 

Concentrated Extract Volume: lOOO(uL) Date }\nalyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: {Y/N) Y pH: 9.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

120-83-2 - - - - - 2,4-Dichlorophenol 730 
122-09-8--- ----a,a-Dimethylphenethylamine 1500 
120-82-1--------1,2,4-Trichlorobenzene ~ 730 
91-20-3---- ----Naphthalene 77 
106-47-8--------p-Chloroaniline 1500 
87-65 0------ --2,6-Dichlorophenol 730 
1888-71-7-------Hexachloropropene 730 
87-68-3- -------Hexachlorobutadiene 730 
106-50-3-- -----p-phenylenediamine 4700 
924-16-3--------N-Nitrosodi-n-butylamine~~ 730 
59-50-7---------p-Chloro-m-cresol 1500 
128-58-1--------Isosafrole 730 
91-57-6---------2-Methylnaphthalene 730 
95-94-3---------1,2,4,5-Tetrachlorobenzene 730 
77-47-4---- ----Hexachlorocyclopentadiene ~ 730 
88-06-2---------2,4,6-Trichlorophenol ~- 730 
95-95-4---------2,4,5-Trichlorophenol 3600 
94-59-7------ --Safrole 730 
91-58-7---------2-Chloronaphthalene 730 
88-74-4---------o-Nitroaniline 3600 
131-11-3--------Dimethylphthalate 730 
606-20-2--------2,6-Dinitrotoluene 730 
99-09-2---------m-Nitroaniline 3600 
130-15-4--------1 14-Napthoquinone 730 
99-65-0---------m-Dinitrobenzene 730 
208-96.-8- - - -- - - -Acenaphthylene 730 
83-32 9 - - - - - - - -Acenaphthene ,..,. 79 
51-28-5 --------2,4-Dinitrophenol 3600 
100-02-7--------p-Nitrophenol 3600 
132-64-9--------Dibenzofuran 730 
608-93-5--------Pentachlorobenzene:: 730 
121-14-2----'- --214-Dinitrotoluene 730 
134-32-7------ -1-Naphthylamine 730 

FORi'Vl I SV 
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. . 
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FORM 1 CLIENT SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

KW0261003 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No.: KWFLA SAS No.: SOO No.: 52996 

Matrix: (soil/water) SOIL Lab Sample ID: 266911 

Sample wt/vol: Lab File ID: T266911S 

Level: (low/med) 

% Moisture: 10 

30.0 (g/mL).G 

LOW 

decanted: (Y/N) N 

Concentrated Extract Volume: lOOO(uL) 

Date Received: 08/10/95 

Date Extracted:08/16/95 

Date Analyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilution Factor: l.O 

GPC Cleanup: (Y/N) Y pH: 9.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} UG/KG 

91-59-8---------2-Naphthylamine 730 
58-90-2---------2,3,4,6-Tetrachlorophenol 1500 
84-66-2---------Dietpylphthalate ~- 730 
7005-72-3-------4-Chlorophenyl-phenylether 730 
86-73-7---------Fluorene ~ 730 
99-55-8---------5-Nitro-o-Toluidine 730 
100-01-6--------p-Nitroaniline 3600 

.. 534-52-1--------4, 6-Dinitro-:o:-cresol 3600 
~.122-39-4--------Diphenylamine. 730 
~99-35-4---------sym-Trinitrobenzene 730 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

. . . .· _·, -........ - . L 101-55'"'."3- - - - "'.'.'.:- :-_-:4 :-Bromophenyl-pheny let her 730 u 
62-44-2-~-------Phenacetin · ~- 730 u 
2303-16-4-------Diallate· 1500 u 

: 118-74-1--------Hexachlorobenzene 730 u 
92-67-1---------4-Aminobiphenyl 730 u 
87-86-5---------Pentachlorophenol 3600 u 
23950-58-5------Pronamide 1500 u 
82-68-8---------Pentachloronitrobenzene 1500 u 
85-01-8---------Phenanthrene 970 
120-12-7--------Anthracene 190 J 
86-74-8---------Carbazole 180 J 
84-74-2--------~Di-n-butylphthalate 90 J 
56-57-5---------4-Nitroquinoline-1-oxide 730 u 
91-80-5---------Methapyrilene ~~ 730 u 
465-73-6--------Isodrin 730 u 
206-44-0--------Fluoranthene 3500 
129-00 0--------Pyrene 3000 
140-57-8--------Aramite 1500 u 
60-11-7---------P-(dimethylamino)azobenzene 730 u 
510-15-6----~---Chlorobenzilate - 730 u 
119-93-7--------3,3'-Dimethylbenzidine 1500 u 
143-50-0--------Kepone 1500 u 
85-68-7---------Butylbenzylphthalate 730 u 

FORM I SV 
000157-A-

Rev\ ~eJ: to { 16 f <tr;: 
JL,..; VL\ 



FORM 1 CLISNT SAMPLE NO. 
SEMIVOLATILE ORGAi~ICS Ai'\J.Z\LYSIS DATA SHEET 

K:rti0261003 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : K:rllFLA S.'-\S No. : S.cG No.: 52996 

Matrix: (soil/water) SOIL Lab Sample ID: 266911 

Sa:np2.e ·,.,t/vol : 30.0 (g/mL) G ' Lab File ID: T266911S 

Level: (low/med) LOW Date Received: 08/10/95 

% Moisture: 10 decanted: (Y/N) N Date Extracted:08/16/95 

Concentrated Extract Volume: lOOO(uL) Date Analyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: {Y/N) Y pH: 9.0 

CA.S NO. 
CONCENTR...~TION UNITS: 
{ug/L or ug/Kg) UG/KG Q 

53-96-3- --2-Acetylaminofluorene --..,,..---117-81-7-- --- -bis(2-Ethylhexyl)phthalate 
91-94-1---- ----3,3'-Dichlorobenzidine -
56-55-3 --------Benzo(a)anthracene -----
218-01-9---- ---Chrysene-=-_,_-.,..--=-------
117-84 0-- ----Di-n-octylphthalate -----205-99-2--------Benzo(b)fluoranthene --.,---
57-97-6- --- ---7,12-Dirnethylbenz(a)anthrace 
207-08-9- --- -Benzo(k)fluoranthene ----50-32-8 --------Benzo(a)pyrene -.,-------56 - 49 - 5 - -------3-Methylcholanthrene ----53-70-3-- --- -Dibenz(a,h)anthracene ----193-39 5------- Indeno(l,2,3-cd)pyrene ---191-24-2-- -----Benzo(g,h,i)perylene ----

.FORM I SV 

1500 u 
730 u 

1500 u 
2200 
2700 

730 u 
2400 

730 u--
1700 
2200 ---81 J 

590 J 
1200 

740 ---

p <. ) ( ' ·1 • .., !.. t I 1 ' ~ 'I 



FORM 1 CLIEL\J1 SAi"lPLE NO. 
PESTICIDE ORG.~.NICS ANALYSIS DATA SHEE~ 

261003 
Lab Name: AQUATEC, INC. Contract: 95211 

, 
Lab Code : AQUAI Case No. : KWFLA s;..s No. : SDG No. : 52996 

Matr.:x: (so; l /water) SOIL Lab ID: 255911 

Samp..;..e wt 30.0 (g/rnL) G le ID: 06SE952222-Il31 

% Mo:.sture: 10 : (Y/N) N Date ~eceived: 08/10/95 

Extraction: (SepF/Cont/Sonc) SONC Date Ext :08/14/95 

Concentrated Extract Volume: 10 (mL) Date .A.~alyzed: 09/07/95 

ection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 9.3 Sul Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTR.~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6-------
319 85-7----
319-86-8-
58-89-9- --gamma-BHC (Lindane) -----76-44-8-- ----Heptachlor 
309-00-2-- ---Aldrin ---------
1024-57-3 -Heotachlor epoxide 
959 98-8 -- ----Endosulfan I -----
60 57-1 ----Dieldrin 
72-55-9---------4,4' --------------
72-20 8---------Endrin 
33213 65-9------Endosu~l~f-a-n-=I=I--------
72-54-8---------4, 4' -DDD 
1031-07-8-------Endosulf_a_n_s_u~l~f-a-te _____ _ 
50-29-3---------4,4'-DDT .....-=--=-=-------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-93-4-------Endrin aldehyde 
57-74-9------ -Chlordane -------
8001-35-2-------Toxaphene 
12674-ll-2------Aroclor-1_0_1~6------------

1104-28-2 ------Aroclor-1221 
11141-16-5------Aroclor-123 ----------
53469-21-9------Aroclor-
12672-29-6------Aroclor-124 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 _______ _ 

FOPM I PEST 

l.9 u 
l.9 u 
l.9 u 
l.9 u 
1.9 u 
1.9 u 
1. 9 u 
1. 9 u 
3. 8 u 
6.2 

Q 

3.8 -----
3.8 u 
3.8 u 
3.8 u 
6.9 

19 u 
3.8 u 
3.8 u 

19 u 
190 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 

{ l { " '! ' I ' • 



FORM 1 CLIENT SAMPLE NO. 
HXCHLRPHN ORGANICS ANALYSIS DATA Sh-PET 

261003 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KW'FLA SAS No. : SOO No.: 52996 

Matrix: (soil/water) SOIL· 

Sample wt/vol: 

% Moisture: 10 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 1 (mL) 

Injection Volume: 25. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 9.0 

CAS NO. COMPOUND 

Lab Sample ID: 266911 

Lab File ID: LA081820 

Date Received: 08/10/95 

Date Extracted:OB/16/95 

Date Analyzed: 08/21/95 

Dilution Factor: 5.0 

Sulfur Cleanup: (Y /N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG '::d 

70-30-4---------Hexachlorophene~~~~~~- -~~~~-3-6_o_o[ ==: 

FORi\1 I HXCHLRPHN 

000338 

--



1A EPA SA .. M?LE NO. 
VOL/l_TILE ORG.Z\.i.~ICS Al.'i~YSIS DATA SHEET 

261101 
Lab Name: AQUATEC INC. Contrac::.: q5211 

Lab coae: Case No. : KWFLA. SAS No.: SCG No.: 52996 

Matr.=..x: '.so:..l/water) SOIL Lab Sa:nole ID: 266912 

Sample 5.0 (g/mL) ~ Lab File ID: 0266912V.D 

Level: (low/med) LOW 

ture: not dee. 24 

GC Col U:.l111 : CAP 

Soil Extract Volume: 

ID: 0.53 (rnm) 

(uL) 

Date Received: 08/10/95 

Date Analyzed: 08/16/95 

Dilution Factor: 1.0 

Soil Al Volmne: ---- ---

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74 87 3---------Chlorometha,ne 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride ______ _ 
75-00-3---------Chloroethane --------67 - 64 - l - - - -----Acetone -----------75 - l 5 - 0 - - -- -Carbon Disulfide ------75-35-4--- -----1,1-Dichloroethene -----75-34-3--- ----1,1-Dichloroethane -----540 - 59 0- ---1,2-Dichloroethene (total) 
67-66-3---------Chloroform ---=--------107 - 06 -2 - - - - - - - - l, 2 -Di ch lo roe thane 
78 93 3---- ----2-Butanone -----
71-55 6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane 
78-87-5-------- 1,2-Dichloropropane ----
79 - 01- 6- - - - - ·· - - -Trichloroethene 
124-48-1- - - - ·· - - -Dibromochlorome.,_.t.,....ha_n_e ___ _ 
79-00-5-------- 1,1,2-Trichloroethane 
71-43-2- - - - - - - -Benzene ----
10061-02-6- - - - - -trans-l, 3-Dichloropropene 
108-10-1--------4-Methyl-2-pentanone --
591-78-6-- -----2-Hexanone 
127-18-4 -------Tetrachlor_o_e_t~h_e_n_e _____ _ 
108-88-3 ------Toluene 

~----------100 41-4-- -----Ethylbenzene 
-------~ 100-42-5 ------Styrene ---.,.---:-:--------1330 -20 7-------Xylene (total) -------126-99-8--------Chloroprene 

107-02-8--------Acrolein ---------
75-69-4----- ---Trichlorofluoromethane ---108-05-4--------Vinyl Acetate --------74-88-4-------- Methyl Iodide _______ _ 

Q 

13 u 
13 u 
13 g1 
131 
13 uj 

6 u 
6 u 
6 u 
6 u 
6 u 
6 u 

13 u 
r u iO 

6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 
6 u 

13 u 
13 u 

6 u 
6 ·u 
6 u 
6 u 
6 u 

26 u 
26 u 

6 u 
13 u 

6 u/ 

(uL) 

FORM I VOA-1 3/90 

(}()(}();1;3 



lA-2 EPA SAl"!PLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

261101 
1:.,ab Na.lle : AQUATEC INC . Contract: 95211 

, 
Lab Code: AQUA.I Case No . : K'"rIFlA SAS No. : SLG No. : 52996 

sor:. Lab Samole ID: 266912 

Sam;,.;...e wt/va:: 5. O (g/rnL) ·G Lab ID: 0266912V.D 

Level: (low/med) LOW 

% Moisture: not dee. 24 

GC Colurnn:CAP ID: 0 . 53 {mrn) 

Date Received: 08/10/95 

Date Analyzed: 08/16/95 

Dilution Factor: 1.0 

Soil Extract Volume: ___ (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOU:t-JTI (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile --------107 - 05 - l - - - - - - -_i\llyl Chloride ______ _ 
74-95-3 -- -- --Methylene Bromide _____ _ 
126-98-7--------Methacrylonitrile ------106-93-4---- -- 1,2-Dibromoethane ------80-62-6---------Methyl Methacrylace --=-----630 - 20 - 6 - - - - - - - - l, l, l, 2 -Tetra ch lo roe th an e 
96-18-4---------1,2,3-Trichloropropane --
110-57-6------ -trans-1,4-Dichloro-2-butene 
96-12-8-- ------1,2-Dibromc-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---- ----Dichlorodiflu_o_r_o_m_e_t_h_an_e __ _ 
75-09-2- ----- -Methylene Chloride -,......----156 - 60 -5 -- ··- -crans-l,2-Dichloroethene __ 

1 75-25-2---------Bromoform 
108-90-7--------Chloroben_z_e_n_e _______ _ 
156-59-2--------cis-l,2-Dichloroethene ---79 34-5--- -- --1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

13 
6 
6 
6 
6 
6 
6 
6 
6 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lA SPA Sk"!PLE NO. 
VOLATILE ORG.Zl..NICS AJ.'JA.I.,YSIS DATA SHEET 

2611ClRE 
Lab Name : AQU;>._TEC INC. Ccntract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SLG No. : 52996 

iY1..ac::::ix: scil/wa:.er) SOII., Lab Sample ID: 266912Rl 

Sa...-np:e wt/vo:..: 5.0 (g/mL) G Lab File ID: 0266912I3V.D 

Level: (low/med) LOW Date Received: 08/10/95 

~ Moisture: not dee. 24 Date Analyzed: 08/21/95 

GC Colunm:CAP ID: o . 53 (rrrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot VolUi.~e: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3 --- -- -Chloromethane 
74-83-9----- ---Bromomethane --------
75-01-4---------Vinyl Chloride ______ _ 
75-00-3---------Chloroethane 

-------~ 67-64-1---- -- -Acetone 
75-15-0 ------ -CarbonD ~~i-s-u~l~f~i~d~e-----~ 
75-35-4---------1,1 Dichloroethene -----75-34-3- -------1,1-Dichloroethane -----540-59 o- --- --1,2 Dichloroethene (total) 
67 66-3---------Chloroform 

--.,,--------~ 107-06-2-- ----1,2-Dichloroethane 
78-93-3-- ------2-Butanone -----
71-55-6---------1,1,1-Trichloroethane 
56-23-5----- ---carbon Tetrachloride----
75-27-4------- -Bromodichloromethane ----78-87-5---------1,2-Dichloropropane 
79-01-6- -------Trichloroethene -----
124-48-1--------Dibromochloromethane ----79-00-5- - - - - - - - -1, 1, 2-Trichloroe.::.hane ----71-4_3- 2- - - - - - - - -Benzene 

---,.--------~ 10061-02-6------trans-l,3-Dichloropropene 
108-10-1--------4-Methyl-2-pentanone --
591 78-6-~------2-Hexanone 
127-18-4--------Tetrachlor_o_e_t~h-e_n_e _____ _ 
108-88-3--------Toluene -----------100 - 4 l - 4 - - - - - - - - Ethyl benzene --------100 - 42 - 5 - - -- --Styrene__,--.,,.....,--------
1330-20-7-------Xylene (total) -------126-99-8--- ----Chloroprene ________ _ 
107-02-8--------Acrolein ----------75 - 69 - 4 - - - - - - - - -Tri c hl or of l u or om ethane ---108-05-4--------Vinyl Acetate --------74-88-4- - - - - -·--Methyl 

FORM I VOA-1 

13 
13 
13 
13 
13 

6 
6 
6 
6 
6 
6 

13 
6 
6 
6 
6 
6 
6 
6 
6 
6 

13 
13 

6 
6 
6 
6 
6 

26 
26 

6 
13 

6 

ul 
u 
u 
ui 

g/ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u1 
u· 
u 

3/90 

(}(]()()~),'"') 



lA-2 EPA SP.1:1PLE NO. 
VOLATILE ORGP~NICS AL'ln..LYSIS DATA SHEET 

2611ClRE 
Lab Na.'"r,e : AQUATEC INC . Contract: 95211 

Lab Code: AQU.ZU Case No.: KWFI.A No.: SLG No.: 52996 

l\/Iac.rix: , scil /water) SOI:::.C Lab Sarrple ID: 266912.Rl 

Sarnpl'2 w-c./vo2.: 5;0 (g/rn.L) --= Lab ?ile IIJ: 0266912::3V.D 

Level: (low/med) LOW Date Received: 08/10/95 

% Moisture: not dee. 24 Date Ai.~alyzed: 08/21/95 

GC Colurnn:CAP ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL} ---- Soil Aliquot Volume: ___ (UL) 

CAS NO. COMPOUND 

107-12-0--------Propioni 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

107-05-1 -- ----Allyl 
74-95-3------ --Mec.hylene 
126-98-7-- -- --Mec.hacrylonicrile ------106-93-4--- ----1,2-Dibromoechane ------80-62-6---------Mechyl Methacrylate 

-~---630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4----- ---1,2,3-Trichloropropane --
110-57-6- --- --trans l,4-Dichloro-2-butene 
96-12-8 ------ -1,2-Dibromo-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---------Dichlorodiflu_o_r_o_m_e_ch~an-e __ _ 
75-09-2-----7---Methylene Chloride 
156-60-5--------trans-l,2-Dichloro_e_t_h_e_n_e __ 
75-25 2--------- --
108-90-7---- ---Chlorobenzene ---.,------156- 59-2 - - - - - - - - cis- l, 2 Dichloroethene ---79-34 5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 

Q 

I 

61 u 
6 u 
6 u 
6 u 
61 u 

~I u 

g! 6 
6 u 
6 u 

13 u 
6 u 
6 u 
6 u 
6 u ,,., u 0 
,,., u 0 

6 u 
6 u 

3/90 

{)( )(}t ),f11; 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261102 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52996 
Matrix (soil/water): SOIL Lab Sample ID: 266913 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 76.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 

-
7429-90-5 Aluminum 733 

Antimony- -7440-36-0 .54 B 
Arsenic -7440-38-2 2.2 - -7440-39-3 Barium 153 -7440-41-7 Beryllium 0.14 B 

7440-43-9 Cadmium 0.75 
Calcium- -7440-70-2 337000 
Chromium -7440-47-3 5.4 - -7440-48-4 Cobalt 0.24 B --7440-50-8 Copper __ 19.5 -

7439-89-6 Iron 1890 -7439-92-1 Lead 653 -7439-95-4 Magnesium 8440 -7439-96-5 Manganese 18.7 -7439-97-6 Mercury_ 0.11 -7440-02-0 Nickel 2.2 B 
7440-09-7 Potassium 213 B 
7782-49-2 Selenium 0.46 B -
7440-22-4 silver 0.19 u 
7440-23-5 Sodium-- 3490 

ThalliUiil -7440-28-0 0.44 u 
7440-62-2 Vanadium 8.7 

Zinc - -7440-66-6 285 -cyanide_ 0.34 u 
7440-31-5 Tin 3.9 B -

-
-
-
-
-
-
-
-

Color Before: GRAY --- Clarity Before: 
Color After: . YELLOW Clarity After: CLEAR 

t .nents: 

Q 

* ---
N ---

* ---
E 

-E-
---E ---E ---E ---

* ---

N ---
E ---

M 

-p -p -p 
-p -p -p -p 
-p -p 
-
-p 
-p -p 
-p 
-CV 

p 
-p -p -p 
-p -p 
-p -p 
-AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FOR.l'V! 1 CLIE.L'\Ji S.~'-lPLE NO. 
SEMIVOL~TILE ORG..l\.NICS A..NJ\LYSIS DATA Sh"EET 

Lab Name: AQUATEC, INC. Contract: 95211 

coae: .n.QUAI Case No.: KW FLA S.1\5 No. : SD3 No.: 52996 

Matrix: ( l/water} SOIL Lab Sample ID: 266914 

Sample wt/'lol: 30.0 (g/mLi G Lab E'ile ID: T266914S 

Level: (low/med) 

% Moisture: 24 

LOW 

decanted: (Y/N) N 

Date Received: 08/10/95 

Date Extracted:08/16/95 

Concentrated Extract Volume: lOOO(uL) Date A."'1alyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

CAS NO. 

pH: 9.0 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

62-75-9---------N-Nitrosodimethylamine 
110-86-1-- -----Pyridine 
97-63-2----- ---Ethyl Methacrylate 
109-06 8--------2-Picoline 
10595-95-6------N-Nitrosomethyl-ethylamine 
66-27-3-- -----Methyl Methanesulfonate ~ 
55-18-5 --- ----N-Nitrosodiethylamine 
62-50-0------- -Ethyl Methanesulfonate 
76-01-7---------Pentachloroethane 
62- -3-- ------Aniline 
108-95-2--------Phenol 
111-44-4--------bis(-2-Chloroethyl)Ether 
95-57-8------- -2-Chloroohenol ~~ 
541-73-1------ -m-Dichlo~obenzene 
106-46-7--------p-Dichlorobenzene 
100-51-6--------Benzyl Alcohol 
95-50-1---------o-Dichlorobenzene 
95-48-7------- -o-Cresol 
98-86-2---------Acetophenorre 
930-55-2- ------N-Nitrosopyrrolidine 
59-89-2---------N-Nitrosomorpholine 
95-53-4---------o-Toluidine 
108-60-1- ------bis(2-Chloro-l-methylethyl)e 
621-64-7--------N-Nitroso-di-n-propylamine 
67-72-1---------Hexachloroethane ~ 
108-39-4--------m- & p-Cresol 
98-95-3------ --Nitrobenzene 
100-75-4--------N-Nitrosopiperidine 
78-59 1---------Isophorone 
88-75-5----- --o-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
111.-91-1--- -----bis (2-Chloroethoxy) methane_ 
126-68-1-- -----0,0,0-Triethyl Phosphorothio 

FORM I SV 

Q 

870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 

1700 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
~70 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 
870 u 

---

(}(J(J1:~~4 



FOR:\.1 1 
SEMIVOLATILE ORGA.'JICS A.'llJ.J;LYSIS DATA SHEET 

Lab Name: AQCATEC, INC. Contract: 95212. 
, 

Code : AQU.i\I Case No. : KWFLA S.:\..S No. : 

CLIE..~l' SAl'-I.?LE NO. 

. I 
KW0261103 I 
--

SDG No.: 52995 

Matrix: (so:!..l/water) SOIL Lab Sa~ple ID: 266914 

Sample wt/vol: 30.0 (g/rn.L) G Lab File ID: T26691.;S 

Level: (low/med) LOW Date Received: 08/10/95 

%"Moisture: 24 decanted: (Y/N) N Date Extracted:08/16/95 

Concentrated Extract Volume: 1000 (uL) Date A.~alyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilut Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 9.0 

CAS NO. COMPOUNu 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} UG/KG 

120-83-2-- - ---2,4-Dichlorophenol 870 
122-09-8------~-a,a-Dimethylphenethylamine 1700 
120-82-1----- -1,2,4-Trichlorobenzene ~ 870 
91-20-3---------Naphthalene 870 
106-47-8--------p-Chloroaniline 1700 
87-65 0---------2,6-Dichlorophenol 870 
1888-71-7 ------Hexachloroproperre 870 
87-68-3------- -Hexachlorobutadiene 870 
106-50-3--------p-phenylenediamine 5500 
924 16-3--------N-Nitrosodi-n-butylamine~~ 870 
59-50-7---------p-Chloro-m-cresol 1700 
128-58-1------- Isosaf role 870 
91-57-6---------2-Methylnaphthalene 870 
95-94-3---------1,2,4,5-Tetrachlorobenzene 870 
77-47-4---------Hexachlorocyclopentadiene ~ 870 
88-06-2-- ------2,4,6-Trichlorophenol ~- 870 
95-95-4---------2,4,5-Trichlorophenol 4200 
94-59-7---------Safrole 870 
91-58-7---------2-Chloronaphthalene 870 
88-74-4---------o-Nitroaniline 4200 
131-11-3--------Dimethylphthalate 870 
606-20-2--------2,6-Dinitrotoluene 870 
99-09-2---------m-Nitroaniline 4200 
130-15-4--------1,4-Napthoquinone .' 870 
99-65-0--- -----m-Dinitrobenzene 870 
208-96-8 -------Acenaphthylene 870 
83-32-9---------Acenaphthene 870 
51-28-5---------2,4-Dinitrophenol 4200 
100-02-7--------p-Nitrophenol 4200 
132-64-9--------Dibenzofuran 870 
608-93-5--------Pentachlorobenzene 870 
121-14-2--- --2,4-Dinitrotoluene 870 
134-32-7---- ---1-Naphthylamine 870 

FOR.f\1 I SV 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

rHJ01.1n 



FOR.1'"1 1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

KW0251103 
Name: AQUATEC, INC. Contract: 95211 

Lab C~de : AQW\I Case No. : KWFLA. SAS No.: SDG No. : 52996 

Matrix: (soil/water) SOIL Lab Sample ID: 266914 

30. 0 (g/nil) G 

LOW 

File ID: T266914S 

Level: (low/med) Date Received: 08/10/95 

% Moisture: 24 decanted: (Y/N) N Date Extracted:OB/16/95 

Concentrated Extract Volume: lOOO(uL) Date .l\nalyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 9.0 

C.!;,S NO. COMPOUND 
CONCE.N"TRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-59-8---------2-Naphthylamine 870 
58-90-2-- -----2,3,4,6-Tetrachlorophenol __ 1700 
84 66-2---------Diethylphthalate 870 
7005-72-3 ------4-Chlorophenyl-phenylether_ 870 
86-73-7---------Fluorene 870 
99-55 8---------5-Nitro-o-Toluidine 870 
100-01-6- ---- -p-Nitroaniline 4200 
534-52-1--------4,6-Dinitro-o-cresol 4200 
122-39-4--------Diphenylamine 870 
99-35-4----- ---sym-Trinitrobenzene 870 
101-55-3--------4-Bromophenyl-phenylether __ 870 
62-44-2---------Phenacetin 870 
2303-16-4-------Diallate 1700 
118-74-1 ------Hexachlorobenzene 870 
92-67-1 --------4-Aminobiphenyl 870 
87-86-5--- -----Pentachlorophenol 4200 
23950-58-5------Pronamide 1700 
82-68-8---------Pentachloronitrobenzene 1700 
85-01-8---------Phenanthrene 130 
120-12-7--------Anthracene 870 
86-74-8-------- Carbazole 870 
84-74-2---------Di-n-butylphthalate 100 
56-57-5--- -----4-Nitroquinoline-l-oxide 870 --91-80-5------ --Methapyrilene 870 
465-73-6----- - Isodrin 870 
206-44-0--------Fluoranthene 350 
129-00-0--------Pyrene ...- 280 
140-57-8 -------Aramite 1700 
60-11-7---------P-(dimethylamino)azobenzene_ 870 
510-15-6--------Chlorobenzilate 870 
119-93-7--------3,3'-Dimethylbenzidine 1700 
143-50 0----- -Kepone 1700 
85-68 7---------Butylbenzylphthalate 870 

FOR.N! I SV 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
J 
u 
u 
u 
J 
J 
u 
u 
u 
u 
u 
u 
-

Q 

()(111·1 'l.,f 



FORVJ l CLIEi\IT SP..MPLE ~O. 
SEMIVOL.ATILE ORGANICS AN.A.LYSIS DATA SHEET 

K't/0261103 
Lab Name: AQUATEC, INC. Contract: 95211 

Code: AQUAI Case No. : K:r1J?TA S.i\.S No. : SD3 No. : 52996 

Matrix: (soil SOIL Lab Sample ID: 266914 

Sample -.,.;t/vol: 30.0 (g/mL) G 

LOW 

Lab ID: T266914S 

Level: (low/med) Date Received: 08/10/95 

% Moisture: 24 decanted: (Y/N) N Date Extracted:OB/16/95 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/22/95 

Injeccion Volume: 1. 0 (uL} Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 9. 0 

CAS NO. COMPOUND 
CONC&\'TRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

53-96 3------- -2-Acetylaminofluorene~---
117-81-7--- ----bis(2-Ethylhexyl)phthalate_ 
91 94-1--- - ---3,3'-Dichlorobenzidine 
56-55-3--- -----Benzo(a}anthracene ---

-----218-01-9- ------Chrysene 
~......,--~------117 - 84 - 0 - - - - - - - -n-octylphthalate -----205-99-2--------Benzo(b)fluoranthene ----57-97-6---- ----7,12-Dimethylbenz(a)anthrace 

207-08-9--- ----Benzo(k)fluoranthene ----50-32-8-- - ----Benzo(a)pyrene -.,,-------56 - 49 - 5 - - - - - - - - - 3 - Methyl ch o l ant hr en e ----53-70-3---------Dibenz(a,h)anthracene ----193-39-5--------Indeno(l,2,3-cd}pyrene 
'---

191-24 2--------Benzo(g,h,i)perylene ----

FORJ.1 I SV 

1700 u 
870 u 

1700 u 
200 J 
230 J 
870 u 
200 J 
870 u 
230 J 
250 J 
870 u 

90 J 
180 J 
150 J 

Q 

( )( )() 1 . 1 ,_, 



FOR:.'V! l 
PESTICIDE ORGA.i'HCS ANALYSIS DATA SHEET 

251103 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab AQUA I SAS :--.ro. : SJJG No. : 52996 

Matrix: I so::..l SOIL Lab Sample ID: 266914 

30.0 Lab ID: 07SE951809-I021 

% Moistt.:.re: 24 decanted: (Y/NJ N Date Received: 08/10/95 

Extract (SepF/Cont/Sonc) SONC Date Excracted:08/14/95 

Concentrated Extract Volume: 10 (rrL) Date Analyzed: 09/08/9:3 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Clear~up: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRZ\TION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 ---- alpha-BHC 
~~~~~~~--~ 

319-85-7- ----beta-BHC 
319-86-8--- ----delta-BH-C~--~~-----

58 89-9------- -garnma-BHC (Lindane) -----76-44-8----- ---Heptachlor 
309-00-2--------Aldrin ---~~-~-~ 

1024-57-3-------Heptachlor epoxide 
959-98-8- ------Endosulfan I ~----
60-57-1--- ---Dieldrin 
72 55-9------ --4,4' --------------
72-20-8---- ----Endrin 
33213-65-9--- --Endosu~l~f-a_n ___ I~I-------~ 
72-54 8---------4,4'-DDD 
1031-07-8-------Endosulf_a_n_s_u~l~f-a-te _____ _ 
50-29-3---------4,4'-DDT 

~--------~ 72-43-5--- -----Methoxychlor 
53494-70-5--- --Endrin keton_e _______ _ 
7421-93-4-------Endrin aldehyde 
57-74-9 ------ Chlordane -------
8001-35-2-------Toxaphene __ ~--~---~ 
12674-11-2------Aroclor-1016 --------1104 - 28 - 2 - -----Aroclor-
11141-16-5 -----Aroclor-123'2 
53469-21-9-- ---Aroclor-124 ---------
12672-29-6---- -Aroclor-124 
11097-69-1------Aroclor-
11096 82-5------Aroclor-126 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2 .2 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 

22 u 
4.5 u 
4 .5 u 

22 u 
220 u 

22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 

Q 

---------------~------~ ~----~-!-~-

FORM I PEST 

i)(~{i1<~··· 
. ' ' ;' 



FORM 1 CLIENT SAM?LE NO. 
EXOILRPHN ORGANICS ANALYSIS DMA SHEET 

261103 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : KWFLA SAS No . : SDG No.: 52996 
7 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 24 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 1 (mL) 

Injection Volume: 25. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.9 

CAS NO. COMPOUND 

Lab Sample ID: 266914 

Lab File ID: LA081813 

Date Received: 08/10/95 

Date Extracted:OB/16/95 

Date A...~alyzed: 08/18/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION u"'N'ITS: 
(ug/L or ug/Kg) u"G/KG Q 

70-3 0-4- - - - - - - - -Hexachlorophene ___________ 3_7_01---

FORM I HXCHLRPHN 



lA EPA SAl."l:?LE NO. 
VOLATILE ORGA.i~ICS Al'i.Z\:...YSIS DATA SHEET 

Lab Na.'1\e :i AQUATEC INC. Contrac::: 95211 
26120l 

Code: AQUAI Case No. : K'/'JFLA SF...S No .. : SCG No.: 52996 

Ma.tr _x: ·• sc '/water) Wl-\.T23. J...Jc-D Sample ID: 266915 

' Sa.'T.p::..e wt/vol: 5. 0 :g/rr..L; >IL Lab File ID: L266915V.D 

Level: (low/med) LOW Date Received: 08/09/95 

% Moisture: not dee. Date Al.Dalyzed: 08/16/95 

GC Colu.'1111: CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

(uL) ---- Soil .~J..iquot Volume: (uL) Soil Extract Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 
74-83-9------- Bromomethane --------
75-01-4-- ------Vinyl Chloride 
75-00-3-~ ------Chloroetha~e -------
67-64-1--- -----Acetone 
75-15-0 ----- -CarbonD ~~i-s-u~l~f~i~d~e-----~ 
75-35-4---------1,1-Dichloroethene 
75-34-3------- -1,l-Dichloroethane ----------540 - 59 - 0 - - - - ---1,2-Dichloroethene (total) 
67-66-3 -Chloroform ---------107 - 06 -2 ----- -1,2-Dichloroethane 
78-93-3--- -----2-Butanone -----

' 71-55 6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride----
75-27-4 ----- --Bromodichloromethane ----78-87-5- ----- -1,2-Dichloropropane ____ _ 
79-01 6---------Trichloroethene -------124-48-1-- -----Dibromochloromethane ----79-00-5---------1,1,2-Trichloroethane ----71-43-2 ----- --Benzene -----------10061 - 02 - 6 - - - - - - trans 1,3-Dichloropropene __ 
108-10-1-----~--4-Methyl-2-pentanone 
591-78-6--------2-Hexanone ----
127-18-4----- --Tetrachloroethene ------108-88-3------ -Toluene -----------100 - 41 -4 - ------Ethylbenzene --------100 - 42 - 5 - - -----Styrene 

---~-------1330 -20 - 7 - - - - - - -Xylene (total) -------126-99 8----- --Chloroprene r 
107-02-8--------Acrolein -'---------
75-69 4--- -----Trichlorofluoromethane 
108-05-4--- ---Vinyl Acetate ---
74:.sa-4---- - -Methyl Iodide _______ _ 

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5 
5 
5 

24 
5 

10 
5 
5 
2 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 

20 
20 

5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
J 
U· I u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

I 

3/90 



lA-2 EPA SP...M?LE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

261201 
' Lab Name f .Zl.QUATEC INC. Contract: 95211 

AQUP..I Case No . : K'#FLA SCG No.: 52996 

'Matr:'..x: \soil/water) WA7ER Lab S2.mple ID: 266915 

Sarnp.::..e we/vol: 5.0 (g/mL) ML Lab F ID: L266915V.D 

Level: (low/:ned) 

% Moisture: not dee. 

GC Colwnn:CAP 

LOW 

ID: 0 . 53 (mm) 

Date Received: 08/09/95 

Date Analyzed: 08/16/95 

Dilution Factor: 1.0 

(UL} ---- Aliquot Volwne: (uL} Soil Extract Volwne: 

CONCENTRATION UNITS: 
CAS NO. (ug/L or ug/Kg) UG/L Q 

107-12-0------- Propionitrile -----107-05-1--------Allyl Chloride ..,.....,,---74 - 95 - 3 - - - - - - - - - Methylene Bromide ---126-98 7--- ---Methacrylonicrile __ _ 
106-93-4--- ----1,2-Dibromoethane ---80-62-6---------Methyl Methacrylate_~ 

ane --630-20-6--------1,1,1,2-Tetrachloroeth 
96-18 4---------1,2,3-Trichloropropane 
110-57-6--------tra..~s-1,4-Dichloro 2-b 
96 12-8- 1,2-Dibromo-3-chloropr 

utene -
107-13-1------ -Acrylonitrile -

opane_ 

e 75-71-8------- -Dichlorodifluoromethan 
156-60 5--------trans-1,2-Dichloroethe 
75-09-2---------Methylene Chloride 

ne 

75-25-2------- -Bromofo:nn --
108 90-7 ---- -Chlorobenzene ---.,,---156 - 59 -2 - - - - - - - - c is - l, 2 -Di ch lo roe then e 
79-34-5 ----- --1,1,2,2-Tetrachloroeth 
10061 01-5-----,-cis-l,3-Dichloropropen 

FORM I VOA-2 

--

ane --e 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
51 u 
5 u 

10 u 
5 u 
5 u 
2 J 
5 u 
5 u 
5 u 
5 u 
5 u 

3/90 

(}{)flt Hu. 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261204 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): WATER Lab Sample ID: 266918 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: a.a 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 
/~"'lor After: 

L:omments: 

CAS No. 

7429-9a-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Analyte Concentration 

Aluminum 
Antimony-
Arsenic --Barium 
Beryllium 
Cadmium 
Calcium 
Chromium -Cobalt --Copper __ 
Iron 
Lead 
Magnesium 
Manganese 
Mercury_ 
Nickel 
Potassium 
Selenium -Silver 
Sodium--
Thallium 
Vanadium--Zinc 
Cyanide_ 5.0 
Tin 

Clarity Before: 
Clarity After: 

c Q M 

- -NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR - NR -u AS 
NR -

- -
- -
- -
- -
- -
- -
- -
- -

Texture: 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261205 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): WATER Sample ID: 266919 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

l..vmments: 

Analyte Concentration c 

Aluminum 12 .1 -u 
Antimony- 2.4 u 
Arsenic - . 1 u -Barium . 2 u 
Beryllium 0.43 B 
Cadmium 0.22 B 
Calcium- 513 B .-Chromium 1.3 u -Cobalt 0.79 u --Copper __ 2.7 B 
Iron 48.3 B 
Lead 4.2 
Magnesium 68.3 u 
Manganese 1. 6 B 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 38.6 u 
Selenium 3.0 u 
Silver - .5 u 
Sodium-- 331 B 
Thallium 3.5 u 
Vanadium- 1.1 u -Zinc 21.2 
cyanide_ -

-Tin 5.0 u 
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-
-p -CV 

p 
-p 
-p 

-p 
-p 
-p 
-E p --- -NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



FOR.l'vl 1 CLI&'JT SAMPLE NO. 
ORGANICS ANALYSIS DATA SHEET 

2612C)6 
Lab Name::AQUATEC, INC. Contract: 95211 

Code: AQUAI Case No . : K'"wFLA 

: (soil/water) WATER 

Sample wt/vol: 

'.lo Moisture: 

925. 0 (g/rrJ.J ML 

decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

SAS No.: 

Concentrated Extract Volume: lO(mL) 

Injection Volume: L 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

SD3 No . : 5 2 9 9 6 

~ab Sample ID: 266920 

File ID: 22Jli.CG95l 741-I041 

Date Received: 08/10/95 

Date Extracted:08/14/95 

Date Analyzed: 08/23/95 

Dilut Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha 0.054 u 
319-85 7--------beta-BHC 0.054 u 
319-86 8--------delta-BHC 0.054 u 
58-89-9--- ----gamma-BHC (Lindane) 0.054 u 
76-44-8---- ----Heptachlor 0.054 u 
309-00-2----- --Aldrin 0.054 u 
1024-57-3-------Heptachlor epoxide 0.054 u 
959-98-8------ -Endosulfan 0.054 u 
60-57-1---- ----Dieldrin 0.11 u 
72-55-9---------4,4'-DDE 0.11 u 
72-20-8------- Endrin 0.11 u 
33213-65-9------Endosulfan II 0.11 u 
72-54-8---------4,4'-DDD 0.11 u 
1031 07-8-------Endosulfan sulfat:.e 0.11 u 
50-29-3---------4,4'-DDT 0.11 u 
72-43-5 --- ----Methoxychlor 0.54 u 
53494-70 5------Endrin ketone 0.11 u 
7421-36-3-------Endrin aldehyde 0.11 u 
12789-03-6---~--chlordane 0.54 u 
8001-35-2-------Toxaphene 5.4 u 
12674-11-2---- -Aroclor-1016 0. 54 u 
11104-28-2------Aroclor-1221 0.54 u 
1114-16-5-------Aroclor-1232 0.54 u 
53469-21-9------Aroclor-1242 0.54 u 
12672-29-6------Aroclor-1248 0 .54 u 
11097-69-1------Aroclor-1254 0.54 u 
11096-82-5------Aroclor-126 0.54 u 

-

FORM I PEST 

i\(i'\•1 
'I 'f: ;1l,_~1 



FOR.i"l 1 CLI&.'\i'"T SAMPLE i\O. 
· SEMIVOLATILE ORGA.''ECS A.'.JALYSIS DATA SHEET 

KW0261208 
Lab Name:~ AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFT A. SAS No.: SDG No. : 52996 

Matrix: (soil/water) WATER Lab Sample ID: 266922 

Sample ';,.;t/'101 : 962.0 (g/mL) ML Lab File ID: T266922S 

Level: (low /med) LOW Date Received: 08/10/95 

% Moisture: decanted: (Y/N) Date Extracted:08/14/95 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/22/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 

C.AS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

62-75-9---------N-Nitrosodimethylamine __ _ 
110-86-1--------Pyridine -----------97 63-2---------Ethyl Methacrylate 
109-06-8---~----2-Picoline -----
10595-95-6------N-Nitrosomethyl-ethylamine 
66-27-3---------Methyl Methanesulfonate -
55 18-5---------N-Nitrosodiethylamine ----62 50-0----- --Ethyl Methanesulfonate 
76-01-7-- ------Pentachloroethane ---
62-53-3- -- 7 ---Aniline 
108-95-2--------Phenol -----------
111-44-4--------bis (-2-Chloroethyl) Ether 
95-57-8----- - -2-Chlorophenol --
541-73-1--- --m-Dichlorobenzene ------106 46-7--------p-Dichlorobenzene ------
~~~~~=~~========~=gf~;l~~~~~;-e_n_e _____ _ 
95-48-7---------o-Cresol -----------98 - 86 - 2 - - - - - - - -Acetophenone -.,,-.,,.........,..-----
930 - 55 - 2 - - - - --N-Nitrosopyrrolidine ----59-89-2----- ---N-Nitrosomorpholine 
95 53-4--- ----o-Toluidine -----
108-60-1--------bis (2-Chloro-l-methylethyl) e 
621-64-7--------N-Nitroso -n-propylamine_ 
67-72-1---------Hexachloroethane ------108-39-4--------m- & p-Cresol 
98-95-3---------Nitrobenzene --------
100 75-4--- ----N-Nitrosopiperidine -----78-59-1---------Isophorone --=---------88 - 75 - 5 - - - - - - - - - o -Nitro phenol 
lOS-67-9--------2, 4-Dimethylp~h-e_n_o~l-----
111-91-1---~----bis (2-Chloroethoxy)methane 
126-68-1------ O,O,O-Triethyl Phosphorothio 

FORl\1 I SV 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
21 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Q 

()(}(J"'f .1 '; 



FORM 1 CLIE.i."\J"T SAMPLE NO. 
· SEMIVOLATILE ORGA.1.'JICS ANALYSIS DATA SHEET 

K'W0261208 
Lab Name:~AQU~TEC, INC. Contract: 95211 

Lab Code : .Z\QUAI Case No. : Krr"l"FlA S.Zl.S No. : SDG No. : 52996 

Matrix: (soil/water) W.?U2R Lab Sample ID: 266922 

Sar.tple wt/vol: 962.0 (g/mL) ML Lab File ID: T266922S 

Level: (low/med) LOW Date Received: 08/10/95 

% Moisture: decanted: (Y /N) 

Concentrated Extract Volume: lOOO(uL) 

Date Extracted:08/14/95. 

Date Analyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 

CAS NO. COMPOUND 
CONCE..NTRATION Ul:lITS: 
(ug/L or ug/Kg) UG/L 

120-83-2--------2,4-Dichlorophenol 
122-09-8 - -----a,a-Dimethylphenethylamine 
120-82-1--------1,2,4-Trichlorobenzene -
91-20-3---------Naphthalene 
106-47-8---- ---p-Chloroaniline 
87 65-0---------2,6-Dichlorophenol 
1888-71-7- - ---Hexachloropropene 
87-68-3---------Hexachlorobutadiene 
106-50-3--------p-phenylenediamine 
924-16-3--------N-Nitrosodi-n-butylamine 
59-50-7~-- -----o-Chloro-m-cresol · ~-
128-58-1--------isosafrole 
91-57-6---------2-Methylnaphthalene 
95-94-3.- - - - - -- - -1, 2, 4, 5-Tetrachlorobenzene 
77-47 4---- ----Hexachlorocyclopentadiene -
88-06-2--- -----2,4,6-Trichlorophenol ~-
95-95-4---------2,4,5-Trichlorophenol 
94-59-7---------Safrole 
91-58-7---------2-Chloronaphthalene 
88-74-4---------o-Nitroaniline 
131 11-3---- ---Dimethylphthalate 
606-20-2--------2,6-Dinitrotoluene 
99-09-2--- -----m-Nitroanil 
130-15-4--------1,4-Napthoquinone ' 
99-65-0---------m-Dinitrobenzene 
208-96.-8---- ---Acenaphthylene 
83-32-9------ --Acenaphthene 
51-28-5- - -----2,4-Dinitrophenol 
100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran 
608-93-5--------Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene 
134-32-7--------1-Naphthylamine 

FORM I SV 

10 
21 
10 
10 
21 
10 
10 
10 
68 
10 
21 
10 
10 
10 
10 
10 
52 
10 
10 
52 
10 
10 
52 
10 
10 
10 
10 
52 
52 
10 
10 
10 
10 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
TJ 
1J 
u 
u 

I 

()(}()1.+.1 



FORM l 
·S~MIVOL.ll..TILE ORGA.~ICS ANALYSIS DATA SHEET 

KW0261208 
Lab Na~e:rAQUATEC, INC. Contract: 95211 

Lab Code : .ll..QUAI Case No. : KWFT A SAS No.: SCG No.: 52996 

Matrix: ( scil/water) WATER Lab Sample ID: 266922 

Sample wt/':ol: 962.0 (g/m!..,) ML Lab F'ile ID: T266922S 

(low/med) LOW Date Received: 08/10/95 

% Moisture: decanted: (Y/N) Date Extracted:OS /95 

Concentrated Extract Volume: lOOO(uL) Date Analyzed: 08/22/95 

Injection Volume: 1. 0 (uL) Dilution Factor: l.O 

GPC Cl ea..riup : (Y/N} Y 

CAS NO. 

DH: 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

91-59-8--- -- -2-Naphthylamine 
-;-----:----:---

58 - 90 - 2 - - - - - - --2,3,4,6-Tetrachlorophenol 
84-66-2- --- ---Diethylphthalate --
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7 --------
99-55-s--~-- ---5-Nitro 
100-01-6----- --p-Nitroaniline -----::-----534 - 52 - l - - - - - - - - 4, 6 -Dini tr o - o - c res o l ----122-39-4--- ----Diphenylamine _______ _ 
99-35-4-- ------sym-Trinitrobenzene -----101-55-3--------4-Bromophenyl-phenylether 
62-44-2------- -Phenacet --
2303-16-4-------Diallate 
118 - 7 4 -1- - - - - - - -Hexachlo_r_o.,..b_e_n_z_e_n_e _____ _ 
92-67-1---------4-F.minobiphenyl --=-------87-86-5-- ------Pentachlorophenol 
23950-58-5------Pronamide ---~--
82-68-8---------Pentachloronitrobenzene 
85-01-8------- Phenanthrene ---
120-12-7----- -Anthracene 
86-74-8---------Carbazole --------~ 
84-74-2---~-----Di-n-butylphthalate -...,--.,,---56-57-5---------4-Nitroquinoline-1-oxide 
91-80-5---------Methapyrilene --
465-73-6--------Isodrin 
206-44.-0- - - - - - - -Fluoran_t,,_h_e_n_e ________ _ 
129-00-0----- -Pyrene 
140-57-8--------Aramit-e--~--------
60-11-7---------P- (dimethylamino) azobenzene 
510-15-6-- -----Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---1'43-50 0--------Kepone 

---:--,.-...,.-...,..-------
85 - 68 - 7 - - - - - --Butylbenzylphthalate ----

FORM I SV 

10 u 
21 u 
10 u 
10 u 
10 u 
10 u 
52 u 
52 u 
10 u 
10 u 
10 u 
10 u 
21 u 
10 u 
10 u 
52 u 
21 u 
21 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
21 u 
10 u 
10 u 
21 u 
21 u 
10 u 

Q 



FOR."! l CLI&'IT SAJ.'1PLE NO. 
. SE1"1IVOLATILE ORGANICS A.\IA.LYSIS DATA SHEET 

K'\110261208 
NaDe:%AQUATEC, INC. 

r 
Contract: 95211 

Lab Code: AQU.Z\I Case No. : KWFL.~ SJ.IS No. : SDG No. : 52996 

: (soil/water) WATER. Lab Sample ID: 266922 

Sa mp wt/vol: 962. 0 (g/rnL) fv1L Fi::.e ID: T266922S 

Level: (low/med) LOW Date Received: 08/10/95 

%- Moisture: decanted: (Y /N) Date Extracted:OS/14/95 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/22/95 

ection Volume: 1. 0 (uL) Di::.ution Factor: 1.0 

GPC Cleanup: {Y/N) Y pH: 

CA.S NO. COMPOUND 
CONCENTR..~TION UNITS: 
(ug/L or ug/Kg) UG/L Q 

53-96 3---------2-Acetylaminofluorene 21 u 
117-81-7--------bis(2-Ethylhexyl)phthalate 10 u 
91-94-1 - ------3,3'-Dichlorobenzidine 21 u 
56-55-3- -------Benzo(a}anthracene 10 u 
218-01-9---- ---Chrysene 10 u 

·117-84-0--- - -Di-n-octylphthalate 10 u 
205-99-2---- --Benzo(b)fluoranthene 10 u 
57-97-6------- -7,12-Dimethylbenz(a)anthrace 10 u 
207-08-9----- --Benzo(k)fluoranthene 10 u 
50-32-8------ -Benzo(a)pyrene 10 u 
56-49-5------ --3-Methylcholanthrene 10 u 
53-70-3---------Dibenz(a,h)anthracene 10 u 
193-39-5--------Indeno(l,2,3-cdlpyrene 10 u 
191-24-2 -------Benzo(g,h,i)perylene 10 u 

FORM I SV 

(){]()1.1·" 
< • '>. 



RPTOOl 

APPENDIX6 

OFFSITE LABO RA TORY RESULTS 

FOR IR-1 



Sample ID Station ID 
2228 Rinsate 
2229 Dl7 
2230 DIS 
2231 Dl3 
2232 DIS 
2233 Dl3 
2234 Dl 1 
223S Dl 1 
2236 Fl7 
2237 F17 
2238 H17 
2239 H17 
2240 RlS 
2241 RlS 
2242 R17 
2243 R17 
2244 Rl3 
2245 Rl3 
2246 Jl 7 
2247 117 
2248 Rl 1 
2249 Rl 1 
2250 Ll7 
2251 Ll7 
2252 Rinsate 
2253 N17 
2254 N17 
2255 ElO 
2256 ElO 
2257 GlO 
2258 GlO 
2259 IlO 
2260 IlO 
2261 KIO 
2262 KIO 
2263 E16 
2264 E16 
2265 G16 
2266 G16 
2267 K16 
2268 K16 
2269 116 
2270 116 
2271 Rinsate 

APPENDIX6 
IR-1 

Sample ID I Location 
Cross Reference Index 

Depth Parameter 
TAL metals 

O" to 6" TAL metals 
O" to 6" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
12" to 18" TAL metals 
O" to 6" TAL metals 

12"to18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12"tol8" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
12" to 18" TAL metals 
O" to 6" TAL metals 
O" to 6" TAL metals 
O" to 6" TAL metals 

TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TALmetals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12"to18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12" to 18" TALmetals 
O" to 6" TAL metals 

12" to 18" TAL metals 
O" to 6" TAL metals 

12" to 18" TAL metals 
TAL metals 

Comments 

TCLP performed on sample 

Duplicate for 2250 



2272 Decon Water TAL metals 
2273 FIS O" to 6" TAL metals 
2274 FIS O" to 6" TAL metals Duplicate for 2273 
227S FIS 12" to 18" TAL metals 
2276 Pl6 O" to 6" TAL metals 
2277 M16 O" to 6" TAL metals 
2278 M16 12" to 18" TAL metals 
2279 JIS O" to 6" TAL metals 
2280 JIS 12" to 18" TAL metals 
2281 HIS O" to 6" TAL metals 
2282 HIS 12"to 18" TAL metals 
2283 HI 1 O" to 6" TAL metals 
2284 HI 1 12" to 18" TAL metals 
228S JI 1 O" to 6" TAL metals 
2286 JI 1 12" to 18" TAL metals 
2287 LI 1 O" to 6" TALmetals 
2288 LI 1 12" to 18" TAL metals 
2289 NI 1 O" to 6" TAL metals 
2290 NI 1 12" to 18" TAL metals 
2291 LIS O" to 6" TAL metals 
2292 LIS 12"tol8" TAL metals 
2293 NIS O" to 6" TAL metals 
2294 NIS 12" to 18" TAL metals 
229S El4 O" to 6" TAL metals 
2296 El4 12" to 18" TAL metals 
2297 El2 O" to 6" TAL metals 
2298 El2 12" to 18" TAL metals 
2299 Pl4 O" to 6" TAL metals 
2300 Pl4 12"tol8" TAL metals 
2301 Rinsate TALmetals 
2302 Pl2 O" to 6" TAL metals 
2303 Pl2 12" to 18" TAL metals 
2304 Pl2 12" to 18" TAL metals Duplicate for 2303 
230S Gl2 O" to 6" TAL metals 
2306 Gl2 12"to 18" TALmetals 
2307 Gl4 O" to 6" TALmetals 
2308 Gl4 12" to 18" TAL metals 
2309 N13 O" to 6" TAL metals 
2310 Nl3 12" to 18" TAL metals 
2311 Ml2 O" to 6" TAL metals 
2312 M12 12" to 18" TAL metals 
2313 M14 O" to 6" TAL metals 
2314 Ml4 12" to 18" TAL metals 
23IS 112 O" to 6" TAL metals 
2316 112 12" to 18" TAL metals 
2317 112 12"tol8" TAL metals Duplicate for 2316 
2318 114 O" to 6" TAL metals 
2319 114 12"tol8" TAL metals 
2320 Hl3 O" to 6" TAL metals 
2321 Hl3 12" to 18" TAL metals 



2322 L13 O" to 6" TAL metals 
2323 L13 12"to 18" TAL metals 
2324 Kl4 O" to 6" TAL metals 
2325 Kl4 12"to 18" TAL metals 
2326 Kl2 O" to 6" TAL metals 
2327 Kl2 12" to 18" TAL metals TCLP perfonned on sample 
2328 113 O" to 6" TAL metals 
2329 J13 O" to 6" TAL metals Duplicate for 2328 
2331 Rinsate TAL metals 

255001 Dl9 O" to 6" TALmetals 
255101 Dl9 12" to 18" TAL metals 
255201 Fl9 O" to 6" TAL metals 
255301 Fl9 12"to 18" TAL metals TCLP performed on sample 
255401 F21 O" to 6" TAL metals 
255501 F21 12" to 18" TAL metals 
255601 Hl9 O" to 6" TAL metals 
255701 Hl9 12" to 18" TAL metals 
255801 H21 O" to 6" TAL metals 
255901 H21 12" to 18" TAL metals TCLP performed on sample 
256001 Jl9 O" to 6" TAL metals 
261301 119 l2"to 18" TALmetals 
261401 C20 O" to 6" TAL metals TCLP performed on sample 
261501 C20 12" to 18" TAL metals 
261601 B18 O" to 6" TAL metals 
261701 B18 12" to 18" TAL metals 
261801 B16 O" to 6" TAL metals 
261901 B16 12" to 18" TAL metals 
262001 Bl4 O" to 6" TAL metals 
262101 Bl4 12" to 18" TAL metals 
262201 Sl4 O" to 6" TAL metals 
262301 Sl4 12"to 18" TAL metals 
262401 Sl4 12" to 18" TAL metals Duplicate for 262301 
262501 Rinsate TAL metals 

2646 AC19 O" to 12" Pb, As 
2647 AA19 O" to 12" Pb, As 
2648 AC17 O" to 12" TAL Metals 
2649 AA17 O" to 12" Pb, As 
2650 AC15 O" to 12" Pb, As 
2651 AAIS O" to 12" Pb, As 
2652 AC13 O" to 12" Pb, As 
2653 AA13 O" to 12" TAL metals 
2654 B13 O" to 12" Pb, As 
2655 ACll O" to 12" Pb, As 
2656 AAll O" to 12" Pb, As 
2657 Bll O" to 12" Pb, As 
2658 H25 O" to 12" Pb, As 
2659 J25 O" to 12" Pb, As 
2660 L25 O" to 12" TALmetals 
2661 N25 O" to 12" Pb, As 
2662 R25 O" to 12" TAL metals 



2663 T25 O" to 12" Pb, As 
2664 V25 O" to 12" Pb, As 
2665 X25 O" to 12" Pb, As 
2666 Pb, As Duplicate for 2665 
2667 225 O" to 12" Pb, As 
2668 F23 O" to 12" TAL metals 
2669 H23 O" to 12" Pb, As 
2670 123 O" to 12" TAL metals 
2671 L23 O" to 12" Pb, As 
2672 N23 O" to 12" Pb, As 
2673 R23 O" to 12" Pb, As 
2674 T23 O" to 12" Pb, As 
2675 V23 O" to 12" TAL metals 
2676 X23 O" to 12" Pb, As 
2677 223 O" to 12" Pb, As 
2678 J21 O" to 12" Pb, As 
2679 L2l O" to 12" Pb, As 
2680 N2l O" to 12" Pb, As 
2681 R21 O" to 12" Pb, As 
2682 T21 O" to 12" Pb, As 
2683 V2l O" to 12" Pb, As 
2684 X2l O" to 12" Pb, As 
2685 221 O" to 12" Pb, As 
2686 Ll9 O" to 12" Pb, As 
2687 O" to 12" Pb, As Duplicate for 2686 
2688 N19 O" to 12" Pb, As 
2689 Rl9 O" to 12" Pb, As 
2690 Tl9 O" to 12" Pb, As 
2691 V19 O" to 12" TAL metals 
2692 O" to 12" TALmetals Duplicate for 2691 
2693 X19 O" to 12" Pb, As 
2694 Dec on T AL metals!Pb, 

As 
2695 Dec on !b,As 
2696 Z19 O" to 12" Pb, As 
2697 T17 O" to 12" Pb, As 
2698 V17 O" to 12" Pb, As 
2699 X17 O" to 12" Pb, As 
2700 217 O" to 12" TAL metals 
2701 BB17 O" to 12" Pb, As 
2702 T15 O" to 12" Pb, As 
2703 216 O" to 12" Pb, As 
2704 Xl5 O" to 12" Pb, As 
2705 V15 O" to 12" Pb, As 
2706 T13 O" to 12" L metals 
2707 SlO O" to 12" Pb, As 
2708 PIO O" to 12" Pb, As 
2709 MIO O" to 12" Pb, As 
2710 L9 F O" to 12" TAL metals 
2711 19 O" to 12" Pb, As 



2712 Pb, As Duplicate for 2711 
2713 H9 O" to 12" Pb, As 
2714 E8 O" to 12" Pb, As 
2715 C8 O" to 12" Pb, As 
2716 A8 D" to 12" Pb, As 
2717 AC9 O" to 12" TALmetals 
2718 AD12 O" to 12" Pb, As 
2719 AD14 O" to 12" Pb, As 
2720 AD16 O" to 12" Pb, As 
2721 AE17 O" to 12" Pb, As 
2722 AE19 O" to 12" TAL.metals 
2723 AD20 O" to 12" Pb, As 
2724 AB20 O" to 12" Pb, As 
2725 A20 O" to 12" Pb, As 
2726 C21 O" to 12" TAL metals 
2727 022 O" to 12" Pb, As 
2728 F24 O" to 12" Pb, As 
2729 Pb, As Duplicate for 2728 
2730 Decon Pb, As 
2731 Dec on Pb, As 
2732 Dec on TAL metals 
2733 L27 O" to 12" Pb, As 
2734 N27 O" to 12" Pb, As 
2735 R27 O" to 12" Pb, As 
2736 T27 O" to 12" !b,As 
2737 V27 O" to 12" TAL metals 
2738 X27 O" to 12" Pb, As 
2739 Z27 O" to 12" Pb, As 



GENERAL ENGL.'iEERING LABORATORIES 
ubor.a.U>ry Ccrt11la.t.!""" 

Meering roda:"s nlfr:ds wirh a \:isian for romorrow. 

CERTIFICATE OF ANALYSIS 

Cont:Jet: 
Project Description: 

Bechret 
PO Box350 
Oak Ricge, T=se: 37331-0350 
Ms. Lori uller 
Key W esr/K'W 

cc: BECH00195 Report Da.ce: August 17.1995 

Sample ID 

LabID 
Mar:rix 
Date Colle.::ted 
Date Received 
p....; • •• :.anty 
Collector 

P:ir!lmeter Quallfler Result 

Met:tls Azui..lysis 

A.--si:nic u 1.0 
,~.:\W.,..._, Le::ui B 2.3 

, A:ori:m.ony B 2.6 
Seler...ium u LO 
Th:illium u 1.0 
Silver u 7.8 
Aium.innm B 27.0 
Barium B 3.2 
Beryllium B 1.3 
Calcium B 214 
C.:idt:rium u 3.3 
Cobalt u 3.4 
Chro;:r.ium u 4.2 
Copper u 8.4 
Iron B 20.0 
Poussium u 'Il3 
Magnesium B 32.7 
M:.mgane.se B 5.6 
Sodium B 508 
Nick:tl u 7.9 
Vanadium u 4.2 
Zinc B 6.1 
M=u:ry u 0.10 

The roUowing prep procedures were performed: 
/·-1nuih:ite Fumace 

'::.P. 

: KW02228 DFW 
: 9507407-01 
: Wlltr 
: fJ7/18f}5 
: 07/21;95 
: Routine 
: Clie::::i.t 

DL 

LO 
l.0 
2.0 
1.0 
1.0 
7.3 

172 
22 
0.3 
7.0 
3.3 
~ . .:> ..... 

A "l --
8.4 

9.0 

273 
12.0 

2..:5 
152..0 

7.9 
4.2 

2.l 
0.1 

.. 

RL Units 

5 ug/l 
5 ug/l 
5 ug/l 
5 ug/l 
5 ug/l 

30 ug/l 
250 ug/l 

30 ug/l 
30 ug/l 

250 ug/l 
5 ug/l 

30 ug/l 
30 ug/l 
30 ug/l 

100 ug/l 
2000 ug/l 

100 ug/I. 
30 llgl1 

1000 ug/l 
30 ug/l 
30 1lgl1 

2D ug/l 
0.2 ug/l 

STATE GEL E?! 
FL ES7tS&37294 Eri472l!74S3 
NC '.!ll 
SC !Ol::'.O !0!82 
TN 02934 
VA 00151 
W! 99983779 

P:ige 1 of2 

DF Analyst Date Time Batch M 

1.0 
1.0 

1.0 
1.0 

LO 
LO 
1.0 
LO 
1.0 

1.0 
LO 
LO 
1.0 
1.0 
1.0 
1.0 
l.0 

1.0 
1.0 
LO 
1.0 

LO 
LO 

NR..\1 07/].8/95 2039 69631 l 
NR..\i 08/02J95 0129 69631 2 
NR..Yi f17!2St95 0515 69631 3 
NRM 07 {13195 0758 69631 4 

NR..\1 07/2Si95 0140 69631 5 
JSS 07(15195 1330 69634 6 

ADF 07(26/95 1619 69645 7 

BBJ 07124195 1500 69631 8 
BBJ 07(24195 15C-O 69634 9 

p O Box 30712 • Ch:irleswn. SC 294 i 7 • (303) 556-8 l 7 ! · fa-< (803) 766-l I 73 .. 95Q7.;!.(}7-Q1 • ...... 



GENER.\L ENGINEERING LABOR.\TORIES Lallon.torr c~ 

1\lleeting today's needs with a vision for t0morrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contaet: 

Becluel 
POBox350 
Oak Ridge., Tonc:ssce 37831--0350 

Ms. Lori K.:iler 

Project Description.: Key W est/J:0N 

cc: BECH00195 Report Dare: August 17, 1995 

Sample ID : K'N02229 SFS 

Lab ID : 9507407--02 

Ma.tri.:t : Soil 

D.ar.e Collec"..::d : cr7!18195 
Dace Received : cr7fllf)5 

Priority : Routine 
Collector : Cli=t 

P:ir:uneter Quall!Ier Result DL 

Organ.Jc Prep 
Evapor:uive Loss @ 105 C 9 l 

''1'et:l.l.s Analysis 

il.vc:r B 3.0 0.86 

Alu:m.inum 4690 1.9 
Barim:n 301 0.14 

Beryllium B 0.13 0.03 
Calcium 304000 77 

Cadmium 5.9 036 

Cobalt 7.1 037 

Chromium 73.l 0.45 

Copper 1780 0.92 

Iron 35300 0.99 

Pot:?sSiu:m 350 30 

Magnesium 4760 2.4 

Mangar.cse 396 028 
Sodium. 1080 16.7 

Nick:l 108 0.87 

Le:u:i 1980 4.0 

Var..adium 35.0 0.46 
Zinc: 2560 0.23 
Merc:t.try 1.5 0.02 
Am:nic 23.3 0.41 
Antimony 57.3 0.21 
Sele:::Uum B 0.74 032 

Thallium B 2.0 0.46 

RL Units 

1 wt% 

1.15 mg/kg 
Tl.5 mg/kg 
2.75 mg/kg 
2..5 mg/kg 

2750 mg/kg 

2.5 mg/kg 
2..75 mg/kg 
2.75 mg/kg 
2.75 mg/kg 

11 mg/kg 

220 mgJkg 

11 mg/kg 
2.5 mg/kg 
110 mg/kg 

2.75 mgJkg 

ll mg/kg 

2.5 mg11i:g 
2.5 mg/kg 

.2 mg/kg 
2.2 mg/kg 

2.2 mg/kg 
1.1 mgJk:g 
2.2 mg/kg 

STATE Ga EP! 
FL EX715°'37'...94 En~7~.:!745s 
~c m 
SC 10!2ll 
TN 02934 
VA 001~1 

W! 9998r7'79 

Page 1 of2 

DF Analyst Date Tl.me Batcii. M 

1.0 DDT 08/04195 1805 70243 1 

1.D JSS 01{16/95 1218 69585 2 
1.0 

1.0 
1.0 

100 JSS 08i03/95 1414 69585 2 
1.0 JSS 07{1.6/95 1218 69585 2 
1.0 
l.0 
1.0 
l.0 

1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
1.0 
L.0 
1.0 ADF 07 (23195 1508 69900 3 

2.0 N&.\i! 08i04~5 0500 70090 2 

2.0 

2.0 

2.0 

00001 ·l 

111m11111 ~~1m111rnm~ ~1rnm~ mmrn1111 · 
p O Box 30712 • Charleston. SC 29417 • (803) 556-3 I 7 I •.Fax (803) 766-l l 7S..9507407--0z"' 

•> 



GENER~L ENGL'l"EERING LABOR~TORIES r....t>or.uorrcutJilallom 

;Yfeeting rodc.y's ne;;ds with a vision for romurrow. 

CERTIFICATE OF ANALYSIS 

Clienc: 

Conc.ai::c 

Projcx:t Description: 

Bec!uel 
POBoxJ50 
Oak Ridge, Tennessee 37831--0350 

Ms.. Lori K.:ller 
K....'"YWes~ 

cc: BECH00195 Report Dau:: August 17. 1995 

Samp!eID : KW02.'.232 SBS 

LabID : 95 07 4fJ7 -04 
Mac:ci;i; : Soil 
Dace Collected : 07/18i95 
Dau: Received. : 07t21!95 

Priority : Routine 
Collector : O.ient 

P:u-:unet.er Qu.aillier Result DL 

Organ.le Prep 
Ev;ipor:itive Loss @ 105 C 6 l 
' ?t.:1.l:s • ..\nalysis 
.)ilver u 0.77 0.77 
Alu:ir.irumi 471 1.7 .. 
B::rr:b .. ttn 40.3 0.22 
Beryllium B 0.06 0.03 

C:Ucium 421000 69 

C:idmii= B 0.48 0.33 

Cobalt B 0.58 0.34 

Chromium 9.4 0.41 
Copper 113 0.83 

Iron 1330 0.89 

Poussium B 44.3 26.8 

Magnesium 2470 2.2 

M:mga:nese 22.1 0.15 
Sodium 1150 15 
Nickel B 32 0.78 

Le:ui 121 3.6 
Varui.diwn u 0.41 0.41 
Zinc 130 021 
Mercury 0.35 0.02 
Am::nic B 1.7 0.37 
Antimony 42 0.19 
Selenium B 0..52 0.23 

Thallium u 0.41 0.41 

RL Units 

1 wt% 

2.5 mg/kg 

24.625 mg/kg 

2.5 mg/kg 

2.5 mg/kg 
2462.5 mg/kg 

2..5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

9.85. mgtkg 

197 mg/kg 

9.35 mg/kg 

2.5 mgJkg 

98.5 mg/kg 

2.5 mgJkg 

9.85 mgJkg 

2.5 mg/kg 

2.5 mg/kg 

2 mg/kg 

1.97 mg/kg 

l.97 mgJkg. 

0.985 mg/kg 

L9i cng,1s::g 

STATE GEL E?! 
FL E.3Jl.S<Sirt'-94 El7.fi'..J37~X 
~c 233 
SC !O!:::l lCS!tZ 
Pf 0::!934 
VA 00l5! 
W1 99988779 

Page l of2 

DF Analyst Date Time Ba.tcl:i M 

1.0 DDT 08/04195 1805 70243 1 

LO JSS 07 {25/95 1246 69585 2 
1.0 

1.0 

1.0 

100 JSS 08/03195 1418 69585 2 
LO JSS 07 {26{95 1246 69585 2 
1.0 
1.0 

1.0 

LO 
1.0 

1.0 

1.0 

LO 
1.0 

LO 
1.0 

1.0 

1.0 ADF 07/28!95 1.513 69900 3 
2.0 NRM'. 08i04!95 0512 70090 2 

2.0 

2.0 

2.0 

000018 

1 mm ~mt~~ mi ~m ~mm~ 1m film rn~ 1m 11t1 
p O Box 307l'.! • Ch::ir!c:sron. SC 29.!!7 • (303) 556-317l ·fax (30Jl 766-! l7S..9507407--04• 



GENERAL ENGINEERING LABOR<\TOR1ES 
i'vfeeting today's needs ;~·ith a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Oie:nc 

Con.tact:: 

Bechtel. 
PO Box350 

Oak: Ridge, T=cssec 37831-0350 

Ms. Lori K.elle:-
Proja::t Descriprion: K.t:-t W e:n!KW 

cc: EECH00195 Report Dare: August 17. 1995 

Sample ID : KW02233 SBS 
LWID : 9507407-06 

Marrix : Soil 
Date Collec-..ed. : ITT/19/95 
Date Reccived. : ITT/21/95 
Priority : Routine 
Colleaor : Clicn.t 

Par.:uneter Qua.Urier- Result DL 

Organ.le: Prep 
Evaparacive Loss @ 105 C 5 1 

-1eul.s Analysis 

.iilver u 0.76 0.76 

Aluminum 759 1.7 
Ba.-:iu::u 15.5 0.22 

Bery lliw:n B 0.05 0.03 

C.:i.J.cium 255000 68.3 

Dd.m.i= B 0.89 0 ~,., 
..J-

Cobalt B 0.6 0.33 
Chromium 20.6 0.41 
Capper 4'.32 0.32 

Ircn 1740 0.88 

Potassiu...--n. B 79.6 26.6 
Magnesium 2640 2.2 
Mang:mcse 22.9 0..24 

Sodium rn2 14.8 
Nie le el B 3.4 o.n 
L::ld 187 3.6 
Vmadi.um u 0.41 0.41 
Zinc 198 0.21 
Me::i:-.:ry 1..2 0.02 
Arscr.ic 2.4 0.36 
Antimony B 1.3 0.19 
S elc:ri.ium u 0.29 0.19 
Thallium u 0.41 0.41 

RL Units 

1 wt% 

2.5 mg/kg 
24375 my kg 

2..5 mg,tkg 

2.5 mg/kg 
2437.5 mgjlcg 

2..5 mg/'JO:g 
2..5 mg/:eg 
2..5 mgjlcg 

2.5 zngJkg 

9.75 mg.ikg 
195 my kg 

9.75 mg/kg 

2..5 mg,tkg 

97.5 mgJkg 

2.5 mg;kg 

9.75 mg/kg 

2.5 mg/kg 

2.5 mgJkg 

2 mg/kg 
L95 my kg 

1.95 mg/kg 
0.975 mg/kg 

1.95 mgtkg 

STATE GE!.. =:or 
FL E37156i372'14 =r;4~i1l~7-~ 
NC zn 
SC lOt:::O !0:!&2 
TN 0'2934 
VA 0015! 
W! 9'J9Ui7} 

P:ige l of2 

DF Analyst Date Tlme B.au:h M 

LO DDT 08/04i95 1805 70243 

1.0 JSS 07/26/95 1250 59585 2 
1.0 

1.0 

1.0 
100 JSS 08/03195 14'.23 69585 2 
l.O JSS 07(1.6195 1250 59585 2 
1.0 
1.0 

1.0 
l.Q. 

1.0 
1.0 
1.0 

1.0 

1.0 

1.0 
LO 
1.0 

LO ADF 07f]..8/95 1518 59900 3 

2.0 NR.M: 08/04195 0523 70090 2 

2.0 

2..0 
2..0 

0 0 0 0 ~ :2 

111m111m ~~ 11~1 ~mm~ rn~ 1rn mm iw 1~ m1 
p O Box 307!2 • Ch::i.r[esmn. SC '.!94t7 • (8031556-8!7! ·fax (803) 766-l !73*9507407-06* 



GENER~L ENGINEER.ll'IG LABOR.'-\ TORIES r..aoonwrycui!t!a.1loca 

,Httering roduy's needs with a visiunfor wmorrow. 

CERTIFICATE OF ANALYSIS 

Con.tac::: 
Project Description: 

Becrud 
PO Box3.5G 
Oak Ridge, T amc::ssec 37331-03 5 0 
.Ms. Lori Keller 
Key W esr./KV/ 

c:::: BECH00195 Report Date: August 17, 1995 

Sample ID 
LabID 
Ma.tr..x 
Date Coll.ec-...ro 
Date Received 

Priority 
Co l.lec::ar 

Par::un et.er Q u.ailller Result 

Organ.le Prep 
Evaper:u:ive Loss@ 105 C 

'1etals Analysis 
' Silver 

Aluminum. 
B<tritmi 
Beryllium 
CJ.lei um 
C.l.dmium 
Cobalt 
Chromium 
Copper 
Iron · 
Potassium 
Magnesii.:m 

Mangmese 
Sodium 
Nickel 

Lead 
Vanadium 
z:mc 
MC'C".rry 
Arscric 

Antimony 
Scie:n.ium 
Tn.a.llium 

u 

B 

B 
B 

B 

u 

B 
u 

5 

0.79 
813 

92..5 
0.18 

384000 
1.2 

0.98 
182 
305 

2750 
119 

3390 
75.l 
1200 

8.0 
472 
0.43 
336 
0.62 
2.6 

11.6 
0.37 
0.43 

: K'N02230 SFS 
: 9507407-03 
: Soil 
: Ul/18/95 
: Uli21/95 
: Routine 
: C'ile:nt 

DL 

l 

O.i9 
1.7 .. 

0.22 
0.03 
70.7 
0.33 
0.34 
0.42 
0.85 
0.91 
TJj 

2.2 
0.25 
153 

0.8 
3.7 

0.43 
0.21 
0.02 
0.38 
0.19 
0.29 
0.43 

RL Uoits 

l wt% 

2.525 mg/kg 
25.25 mgJ'kg 

2.525 mg/kg 
2.5 mglkg 

2525 mg/kg 

25 mg/kg 
2525 mg/kg 
2.525 mglkg 
2.525 mgik:g 

10.1 mg/kg 

202 mgikg 
10.l mg/kg 
25 mgik:g 

101 mg/kg 

2..525 mg/kg 
10.1 mg.ikg 

25 mg/kg 
2.5 mg/kg 

2 mgtkg 
2.02. mg/kg 
2.02. mg/kg 

1.01 mykg 
2.02. ::ngt'J.:::g 

STATE. GEL E:"'! 
FL Enl!&i!T'-94 En 47"' .ft745"3 
NC m 
SC 101:::) ta532 
TN 0'::!934 
VA OO!St 
wt 999&li779 

P:ige 1 of2 

DF Analyst Date Tlme Batch M 

LO DDT 08/04/95 1805 i0"'.A3 1 

LO JSS 07 /26/95 1244 69585 2 
LO 
LO 
LO 

100 JSS 08[03,95 1416 69535 2 
1.0 JSS 07/16/95 1244 69585 2 
1.0 
l.D 
1.0 
LO 
LO 
LO 
LO 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 ADF 07(23/95 1510 69900 3 
2.0 NR.\1 08/04195 0506 7C-090 2 
2.0 
2.0 
2.0 

or.001r. 

I ~ml llm ill~ Ifill !IID ~mm 1m film IBII ~!Ill 
p 0 Box. 30712 • Ch:i.rlesco[\, SC 294 l 7 • (803) 556-8 l 7 l • fa..;. (303) 766-!!73•9:507407-03" 



GENERAL ENGL'iEERING LABORATORlES Ubol"1Ulrycut1na.t.!GO.C 

C'i.ic:ir.: 

Coru:.act: 

;'v[eeting wda:."s needs with a vision for wmorro·.v. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box.350 

Oak Ridge, T cmessee 3i83 l-0350 

Ms. Lori Keller 
Project Description: Key W esr/J.(W 

cc: BECH00195 Repoxt Dau:: August 17. 1995 

Sample ID : K'N02231 SFS 

LabID : 9507407-05 

Ma.trix : Soil 

Da.t.e Collected : U7/19i95 

Da.re Receivo::l : U7/21/95 

P:-i..oricy : Raurine 

Colk.cto:r : Ciie.:::u. 

Par:imeter Quall!ler Result DL RL Units 

Organ.le Prep 
Evaporative Less@ 105 C 6 1 1 wt% 

Vfet:l.ls Analysis 
..lilve::" u 0.76 0.76 2.5 mg/kg 

Alum:i:cllm 647 1.7 24.4 mg/kg 

Barium 31.5 0..22 2.5 mg/kg 

Beryllium B 0.05 0.03 2.5 mg;kg 

Calcium 372000 68.3 2440 mg/kg 

C:.i.dm:i um B 0.44 032 2.5 mgtkg 

Co bait B 0.65 033 2.5 mg1kg 

Chror.n.ium 10.4 0.41- 2.5 mg/kg 

Coppc:r 441 0.82 2..5 mg/k:g 
Iron 2310 0.88 9.76 mg/kg 

Potassium B WO 26.6 195.2 mg/kg 

Mag:-i.esiu.m 3890 2..2. 9.76 my kg 

. Ma:nga:nese 30.7 0.24 2.5 mgJkg 

Sodiux;i. 1510 14.S 97.6 mg/kg 

Nickel B 3.5 0.77 2..5 mgtkg 

L=i 136 3.6 9.76 mg/kg 

V:inad.ium. u 0.41 0.41 2..5 mg/kg 

Zinc 191 0.21 2.5 mg/kg 
Merc'.tty 0.81 0.02 2 mg/kg 
Arsenic 23 036 · 1.952 mg/kg 
Antimony 52 0.19 l.952 mgtl::g 
Self:l".ium B 0.53 0.28 0.976 mg/kg 
Thallium u 0.41 0.41 l.952 mg; kg 

STATE ca. E?! 
FL ES7156i&7'.Z94 f3i .l.71./r.451 
NC 2'.33 
SC tOt::O toss: 
TN 0::9:;4 
VA 00\St 
WI 99983779 

Page l of2 

DF A.:lalyst Date Time Bau:h M 

1.0 DDT 08/04195 1805 70243 l 

1.0 JSS rJ7 (l6i95 1248 69585 2 
LO 
LO 
LO 
100 JSS 08/03195 1421 69535 2 
LO JSS 07 (16195 1243 69585 2 

1.0 

1.0 

1.0 

LO 
l.0 

1.0 

LO 
1.0 

LO 
LO 
1.0 

LO 
LO ADF 07128195 1515 69900 3 
2.0 NR.Y! 08/04195 0517 70090 2 

2..0 

2.0 

2..0 

0000:0. 

11m 111m rn~ im111m m~ rn~ 1rn filU rn~ 1~ mi 
p O Bo=- 30il'.! ·Charleston. SC :l.9417 • (803) 556-8171 •fa'( (803) 766-l l78*9507407-D5" -



Clic::nt: 

Coru.a.ct:: 

GENER~L ENGINEERL~G LABOR~TORIES Lab<>1"1Lt°'7 c <rtU!<::l.llana 

Alee ting roday ·s needs wi:h a vision. for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bcchrd 
PO Box.350 
Oak: Ridge. T=cssee 37831-0350 
Ms. Lori Kdle:r 

ST ATE GEL E?! 
Ft. El7156/&'7294 Eli-t'?::Z.137.t5S 
NC 2:D 
SC LOl::O 
TN o::?.934 
VA 00151 
WI 999U"ii'~ 

Project Description.: Key West/KW 

c::::: BECH00195 Repcrrt Dare: August 17, 1995 

Sample ID : KW02234 SFS 

Lab.ID : 9507407-07 

Mattix : Soil 
Date: Coll=ted : 07/19195 
Date: Re:a:ived : ITTf21J95 
Priority : Routine 

Collec:wr : C.:lc:ic 

P:u-::uneter Qualifier Result DL RL Units DF Analyst Date Time Batc.b. M 

Organ.le Prep 
Eva:ponu::ive Loss@ 105 C 

"-~et::l.ls Ana.lys:is 
?ijvc:r 

Aluminum 

Barium. 
Bery ilium 
Calcium 

Cadmium 
Co bah 

Chrociwn 
Copper 

1."'011 
Potassium 
Magnesium 
Manganese 
Sodium 
Niclcel 
Le:id 
Vanadium 
Zinc 
Mett:".i:ry 
Atse:n.ic 
Antimony 
Scle:n.ium. 
Tha.llium 

5 1 wr.% 1.0 DDT 08/04195 1805 70243 l 

u 0.77 0.77 25 mg/kg LO JSS 07 (16195 1252 69585 2 
670 1.7 .. 24.825 mg/kg 1.0 
8.S 0.22 25 mg/kg 1.0 

B 0.06 0.03 25 mg/kg l.O 
418000 69.5 24325 mg/kg 100 JSS 08/03f)5 1425 69535 2 

u 0.33 0.33 25 mgtkg 1.0 JSS 07 /26195 1252 69585 2 
B 0.46 0.34 2.5 mg/kg 1.0 

6.7 0.42 2.5 mg/kg 1.0 

35.9 0.83 25 mg/kg 1.0 

1550 0.39 9.93 mg/kg 1.0 

B i2.9 Tl 198.6 mgtkg L.0 
2:90 22 9.93 mg/kg LO 
16.7 0.25 25 mg/kg 1.0 
746 15.l 99.3 mg/kg 1.0 

B 3.6 0.73 2.5 mg/kg 1.0 

22.3 3.6 9.93 mg/kg 1.0 
u 0.42 0.42 2.5 mgJkg 1.0 

84.S 0.21 25 mg/kg 1.0 

B 0.02 0.02 2 mg/kg LO ADF 07{28{95 1520 69900 3 

B 0.99 037 1..986 mg/kg 20 NR..\! 08/04195 052.9 70C'90 2 

B 1.0 0.19 l.986 mg/kg 20 
u 0.30 0.30 0.993 mg/kg 20 
u 0.42 0.42 1.986 mg/kg 2.0 

00002•1 

I ~illl llm ~~ lllil lll~ ~I~ m~ IIB fill~~ IIB Ill! 
p O Box 307 l '.! • Cho.rleston. SC 194 l? • (803) 5 56-8 l? l • fa~ (803) 766- l l 78 "9507407-07"' 

-·~ 



GEN'"ERAL ENGINEERING LABORATORIES Li.bof"UO('J C<:rtU"'~ 

Client: 

Conuct: 

Meeting today ·s needs wich a vision for {(]morrow. 

Bechtel 

POBox350 

CERTIFICATE OF ANALYSIS 

Oak:Rldge.. Tenncssee37831-0350 

Ms.. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 Report Date: August 17. 1995 

Sample ID : KV/02235 SBS 

LibID : 9507407-08 

Matrix. : Soil 
Date Co!Iei:::ted : Ul/19!95 
Dace Received : U7(21{95 

Priority : Routine 

Collector : Client 

P:ir.:uneter Qua.li!Ier Result DL RL Units 

Organic Prep 
Evapor.:uive Loss@ 105 C 27 l l wt% 

'1'.eu.!s Analysis 
Jilver u 1.0 l.0 3.225 mg/kg 

Alum.iro.tm. 634 2..2 32-25 mg/leg 

Barium 243 0.23 3.225 mg/kg 

Beryllium B 0.07 0.04 25 mgikg 

Ctlcium 534000 90.3 3225 mg/kg 

C.:id:mium B 0.53 0.43 25 mg/kg 

Cobalt B 0.67 0.44 3.225 mgtkg 

Chromium 22..2 0.54 3..225 mg/Xg 

Copper 265 1.1 3.225 mg/kg 

Iron 2140 1.2 12..9 mg1kg 

Potassium B 106 35.l 258 mg/kg 
Magnesium 4040 2..8 129 mg/k:g 
Manganese 80.1 0.32 2..5 mgJkg 

Scxliu:q:i 1530 19.6 129 mg/Xg 

Nickel B 42 LO 3.225 mg/kg 

Le:id 173 4.7 12..9 mgtkg 

V:m.a.dium u 0.54 0.54 25 mg/kg 

Zlnc 220 027 258 mg/kg 

Me:t:'.z:ry 0.90 0.02 2 mgikg 
Arsenic 3.1 0.48 2.58 mg/kg 

·Anrimany 4..7 0.25 258 mg/kg 
Selenium u 0.39 0.39 129 mgtkg 
Thallium u 0.54 0.54 2.58 mg/kg 

STATE GEL EE'! 
FL E37 !56. TT"-94 PST .:/'J'!:745' 
NC m 
SC 101:0 lo.532 
TN \r.934 
VA 00151 
Wl '199~ 

P;lge l of 2 

DF Analyst Date Time Batcb. M 

1.0 DDT 08i04195 1305 70243 1 

1.0 JSS 07(26/95 1254 69585 2 
1.0 

LO 

LO 
100 JSS 08/03f.l5 1427 69585 2 
LO JSS 07J26i95 1254 69585 2 
1.0 

1.0 
1.0 
LO 
LO 

1.0 
1.0 
LO 
LO 
LO 
LO 
1.0 
LO ADF 07(2&{95 1523 699C-O 3 
2..0 NR.,.\;f 08/04f.l5 0534 70090 2 

2.0 
2..0 
2..0 

00002G 
1~m~m1~~1m1~mm~rnu1rnm~rn~1mm1 

PO Bo."< 30712 •Charleston. SC 294l7 -(303) 556-817 l • fa'< (303) 766- l I 78•9jQ7407-D8• .. ..,. 



GENERAL ENGINEERL~G LABOR~TORlES l..a.bof"IJ.Or! C..roitat.loa.s 

:'vfrering roday 's needs wirh a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Bc::..i.td 
PO Box 350 

Conuct: 
Oak: Ridge. Te:rme:ssee 37831-0350 
.Ms. Lori Keller 

Project Description: Key W est/K:W 

a:: BECH00195 

Sample ID 

L:i.b ID 
Mao::b:. 
Date Collec:-..ed. 
Date Received. 
Priority 

Collector 

P:ir:uneter Quallfler Result 

Organ.le Prep 
Evaporative Loss@ 105 C 

\1et::U.s Analysis 
>ilvc:r 
Al'rmimtm 

Barium 

Bc:yllium 

C:i.lcium 

Ca.dmiu::n 
Cobalt 
Chromium 

Capper 
Iron 
Potassium 
Magnesium 
Mmgmesc 
Sodium 

N"tcl:el 
Lead 

Vm:i.dium. 
Zinc 

Mc:t::"JrY 
Arsenic 

A:orimony 
Se.!cnium 
Th.allium. 

u 

B 

B 
B 

B 

u 

u 
u 

8 

0.84 
1270 

43.7 
0.08 

379000 
0.74 
0.97 
21.l 
Z35 

3920 
175 

4680 
90.5 
1520 

9.8 
559 
0.45 
1870 
0..56 
3.3 

12.l 
0.32 

0.45 

Report Date: August 17. 1995 

: KV/022'.36 SFS 
: 9507407-09 
: Soil 

: ITT/19/95 
: CJ1{21f}5 

: Routine 

: Client 

DL 

0.84 
1.9 

0.24 
0.03 

75.6 
0.36 
0.37 

0.45 
0.91 
0.97 
29.4 

2..4 
0.17 
Hi.4 
0.85 
3.9 

0.45 
0.13 
0.02 

0.4 
021 
o~., ..)_ 

0.45 

RL Units 

l wt% 

2.7 mg/kg 

Tl mg/kg 

2.7 mgtkg 

2.5 mg/kg 

2700 mg/kg 

2.5 mg/kg 

2.7 mg/kg 

2.7 mg/kg 

2.7 mg/kg 

10.8 mg.ikg 

216 mg/kg 

10.8 mg/kg 

2.5 mg1kg 

108 mg/k:g 

2.7 mg/kg 

10.8 mgtkg 

2..5 mg/kg 

2...5 mgikg 

.2 mg/kg 

2.16 mg/kg 

2.16 mg/kg 

1.08 mg/kg 

2..16 mgtkg 

STA!E GEL E?! 
FL E!'i!S6/87294 E37.r."".J37~l 
:-<C z:n 
SC t012D 
D( 029:14 
VA 
W! 

l0:532 

P:ige l of2 

DF Analyst Date Tlme Batch M 

1.0 DDT 08104/95 1805 70243 

1.0 JSS en 125195 1256 69585 2 
1.0 

LO 
LO 

100 JSS 08/03195 1430 69585 2 
LO JSS 07(26/95 li56 69585 2 
LO 
1.0 
1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 ADF f17/2E/95 1525 699C-O 3 
2.0 NR..\1 081041-95 0540 70090 2 

2.0 

2.0 

2.0 

000028 

1~m~mm~1m11mm~1m1rn~mrn~1~m1 
PO Box 307 l'.! • Ch:idescon. SC :?.94 l 7 • (303) 556-3 !7 l ·fa'( (303) 766- l ! 73 "9507407-09"' 

...... 



GENERA.L ENGI.t~EERING LABOR;.\TORJES l..abon.uic-yCcnmcaticas 

Cl.ii::nt: 

Coma.ct: 

i'vfreting today's needs with a vision for romorro111. 

Becluel 
PO Bo:x.350 
Oak Ridge, Te:m.essee 37831-0350 
Ms. Lori Kelle: 

OF ANALYSIS 

Project Description: Key w e:sr./'f::CW' 

=BECH00195 

Par::uneter 

Organ.le Prep 

Sample ID 
LabID 

Matrix 
Dau: Collecti:d 
Date Received 

Priority 
Collector 

Quall!Ier Result 

Evaporative Loss@ 105 C 7 
Mets.is Analysis 

Silver B 2.5 
Aluminum 2830 
Bari.inn. 311 
Beryllium B 0.13 
C.llciwn 308000 

Cadmium 7.1 
Cobalt 8.5 
C!:Iromium 369 
Copper 1150 
Iron 53400 
Poussium 300 
Magnesium 4400 
Manganese 307 
Sodium 1110 
Nickd 58.0 
Lead 5020 
Vanadium 9.2 
Zinc 4240 
Me:rr:u:cy 2.0 
Arsenic 28.9 
Ar.rimony 196 
Sde:nium L5 
Thallium 3.0 

ReporcDarc: August 17, 1995 

: KW02237 SBS 
: 9507407-10 

: Soil 

: fJ7/19/95 
: fJ7/21/95 
: Routine 
: Client 

DL RL Units 

l 1 wt% 

0.82 2.625 mg/kg 
1.8 26.25 mg/kg 

0.23 2.625 mg/kg 
O.D3 2.5 mg/'.q 
73.5 2625 mg/kg 
0.35 2.5 mg/kg 
0.36 2625 mg/kg 
0.44 2.625 mg/kg 
0.88 2.625 mg/kg 

0.95 10.5 mg/kg 
28.6 210 mg1kg 

23 10.5 mg/kg 
0.26 2.5 mg/kg 
15.9 105 mg/kg 
0.83 2.625 mg/kg 

3.3 10.5 mg/kg 

0.44 2.5 mgtkg 

0.22 2.5 mg/kg 
0.02 1 mg/kg 
0.39 2.1 mg/kg 
0.2 2.1 mgtkg 
03 1.05 mg/kg 

0.44 2.1 mg/kg 

STATE ~ El?! 
Fl .. E3'7t5C;m94 Er1~....rr.45r · 
NC :!!3 
SC lOl:O lCSt:.?. 
TN 029~ 

VA 00151 
wr 99988i7'9 

P:ige l of2 

DF Analyst Date Time R:ucb. M 

LO DDT 08/04/95 1305 70243 l 

1.0 JSS 07 (26;95 1258 69585 2 
1.0 
1.0 
1.0 

100 JSS 08/03/95 1432 69585 2 
1.0 JSS 01{2.S.t95 1258 69585 2 
LO 
LO 
1.0 

LO 
LO 
1.0 

LO 
1.0 
1.0 

1.0 

1.0 

1.0 
1.0 ADF 07(28/95 1521 69900 3 

2.0 NR.~ 08/04/95 0546 70090 2 

2.0 

2.0 
2.0 

000030 
l lllm ~m l~~ IIBI ~ID m~ m~ IIB illl~ I llli m1 

p O Box 30712 • Ch:ulescon. SC 29417 • (803) 556-Sl7t •fa'< (803) 766-1173*9507407-lO• .,.,., 



GENER:\L ENGL'l"EERING LABOR;.\TORIES L.U>on.IOr'J' c~ 

Con.tact: 

1\ifeecing roday·s needs wirh u visiunfor tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 
PO Box.350 
Oal:: Ridge.. Tct=lscd7831-D350 

Ms. Lori K.c:ile:r 
Project Description: KeyWes't/KW 

cc: BECH00195 

Parameter 

Metals Analysts 
Mercury 

Sample. ID 

Lab!D 
Maci:x. 
Date Co~ 
Date Rea:ivcd 

Priority 
Co l.lec-...ar 

Quall!Ier Result 

8.1 

. t'he following prep procedures were performed: 
Mer::".JrJ 

M=Method 

Ml 

Report Date: August 17.1995 

: 9507407-15 DLl ¥:Y#r:a::t37 SBS 
: 9507407-21 
: Soil 

: fJ7/19/95 
: Ul/21/95 
: Romine 
: C'ilcu: 

DL 

0.13 

Method-Descripdon 

EPA 7471 

RL Units 

0..256 mg/kg 

STATE GEL E?! 
FL E371.:561U'..94 Eli7472/r.4.:5& 
NC Zl3 
SC 101:0 ICS!rZ 
TN 02934 
VA 001.:51 
W! 9'.l'JU7l'9 

Page 1 of2 

DF Analyst Date Time Bw:.h M 

10 . 07 /29195 1159 69900 1 

ADF 01/11/95 2200 69900 1 

000052 

1~rui~1m~1m11mm~m~1m filill ~~1rnrn1 
po Bo:1; 30712 • Ch:i.rksrnn. SC 29417 • (303) 556-3l7l ·fa'( (303) 766-l 178*9507407-21"' .,. ... .. . " ; - ~ . 
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GENERAL ENGINEERING LABORATORIES 
,\leering roday 's needs 1vir/J o i·isio11 for ro1110rrmr. 

Laboratory Certifications 

STATE GEL 
FL E87156/87294 
NC 233 
SC 10120 
TN 02934 

EPI 
E87472/8745. 

10582 

~~~~~~~~~~~~~~-C~E~R_T_I_F_I_C_A_T_E~O_F_~A_N~A_L_Y_S_I_S~~~~--'~~A~-=~~~~~n~~~~-

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 7.8 
Arsenic u 42.1 
Barium 1090 
Cadmium 31.3 
Clrromium B 25.9 
Lead 2940 
Selenium u 84.1 
Mercury u 1 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 
M5 

C = Container 

- c 1 

Lab. Container ID 

9509013-02.01 

Report Date: September 08, 1995 

: 9507407-10 KW02237 SBS 
: 9509013-02 
:TCLP 
: 07/19/95 
: 07/22/95 
:Rush 
: Client 

DL 

7.8 
42.1 

2.2 
3.3 
4.2 

36.4 
84.1 

Method-Description 

EPA6010A 
EPA 7471 
EPA3005 
EPA 7470 
EPA 1311 

Reference ID 

KW0232701 

RL 

7.8 
300 
2.2 

3 
4.2 
100 
300 

Units 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

Page 1of2 

DF Analyst Date Time Batch M C 

1.0 JSS 09!06f)5 0957 72111 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 ADF 09/06/95 2003 72108 2 1 

DVW 09/05/95 1955 72111 3 
BBJ 09/05/95 1800 72108 4 
JL 09/01/95 2140 71922 5 

11 

1111111 !l!ll ll!ll lllll lllll lllll l!lll l~l l!llll lllll llll llll 
P O Box 30712 ·Charleston. SC 29417 '(803) 556-8171 ·Fax (803) 766-1178 *9509013-02* 
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GENER:\L ENGlL~EE.RING LABORATORIES ~c~ 
Meering today ·s needs with a vision for wmorruw. 

CERTIFICATE OF ANALYSIS 

Gient: 

Contact: 
Project Description: 

Bechtel 
PO Box 350 

Oalc. Ridge. Tmne.ssce 37831...0350 

Ms.. Lari Keller 
Key W esr./J:0({ 

=BECH00195 Rqxin Date: August 17. 1995 

s .arn:ple ID : ICW0'.2238 SFS 
Li.bill : 95074D7-11 

Matrix : Soil 
Date Colli:cted : iJ7(19/95 

Dai:e Rec::ived : 07(11/95 
Priority : Rourine 
Collec"..or : Clicu 

Par:unet.er Quallner Result DL 

Organ.le: Prep 
Evaponuive Loss@ 105 C 9 1 

.•''"'"· '1etals Analysis 
Silva u 0.79 0.79 
Ahnnimrm. 1930 1.& .. 
Barium 194 0.22 

Beryllium B 0.16 0.03 

C~um 371C{)() 71.4 

Cadmium B 2.3 034 
Cobalt B 2.6 0.35 

Chromium 31.l 0.43 

Copper 367 0.86 

Iron 11100 0.92 

Pocassium 307 27.8 

Magnesium 6060 2.2 

M:mganese 219 0.26 
Sodium lSO 155 
N"u:k:cl 16.9 0.81 

L=ui 1080 3.7 
Vam.ciiu:m u 0.43 0.43 
Zinc 851 0.21 
Mctt:u:ry 0.37 0.02 
Arsenic SA 0.38 
Antimony 32.0 02 
Selenium. B 0.91 0.29 
Th:illium u 0.43 0.43 

RL Units 

1 wt% 

2..55 mg/kg 
25..5 mg/kg 
2.55 mg/kg 

2..5 mgikg 
2550 mg/kg 

2..5 mg/k:g 
2.55 mg/kg 

2..55 mg/kg 
2..55 mg/kg 

10.2 mg/kg 

204 mg/kg 

10.2 mg/kg 

2.5 mg/kg 
102 mg/kg 

2.55 mgikg 

10.2 mg/kg 

2.5 mg/kg 
2..5 mg/kg 

.2 mg/kg 
2.04 mg/kg 

2.04 m.gJkg 
1.02. mgikg 

2.04 mgikg 

STATE GEL EP! 
FL El7156tri294 EJ7 47' ..JV 4.5 g 
NC z:n 
SC tO!:::l 
TN 0293.; 
VA 00l5t 
WI 9'J98<rii9 

P:i.:ge 1 of2 

DF Analyst Date Time Batcll M 

LO DDT 08/04195 1805 70243 1 

1.0 JSS 07/lfJ/95 1300 69585 2 
1.0 
l.O 
1.0 
100 JSS 08/03195 1440 69585 2 
l.O JSS Oi /']JjfJ5 1300 69585 2 
1.0 
1.0 

1.0 

LO 
1.0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 
1.0 

1.0 ADF 07/'lJJ/95 1535 69900 3 

2.0 NRM 08/04195 055 l 70090 2 

2.0 

2.0 

2.0 

p O Box 30712 • Ch:i.r!eston. SC 29417 • {303) 556·317 l • F:.ix {303) 766· t 173 "9507407-11 • 



GE~'ER~L ENGL'fEERING LABOR~TORIES t...bon.la-r c~ 

,i,,feeting wday·s needs wirh a vision for romurrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Coru:ai:::t: 

Project Description: 

Bec!uel. 
PO Box.350 
Oak Ridge. Tennessee 3i83l-0350 

Ms. Lori Kellc:r 
Key West/KW 

cc: BECH0019:5 Report Drue: August 17. 1995 

Parameter 

Organ.l.c Prep 
Evaporative Loss@ 105 C 

"tet:ll.s Allalysis 
ilvc:r 

Aluminum 

Barium. 
Beryllium 
Cilcium 
C:idmium 
Cobalt 

C::romium 
Copper 

Iron 
Pcc:issium 

.M.:igncsium. 
Manganese 

Sodium 

Nickel 
Lead 
V:m.adium 
Zinc 
Me::cury 
Arsc:::ric 

Anrimcny 
Sclc:::rium 

Thallium 

Sample ID 

La.bill 
Matrix 
Date Collected 

Date Received 

Priority 
CollCC'...or 

B 

Result 

10 

9.l 
6000 
1000 
0.24 

296000 

13..5 
95 
203 

3330. 
39000 

509 

5110 
745 

875 
259 

3910 
7'3 

4360 

1.3 
26.6 

106 

2.1 

2.5 

: KW02Z39 SBS 
: 9507407-12 

; Soil 

: IJ'l/19fJ5 
: fJ7(1lf)5 

: Routine 
: Cfu:nt 

DL 

1 

0.83 
1.8 

0.23 
0.03 
74.2 

0.35 
0.36 

0.45 
0.39 
0.95 

28.9 
2.3 

0.27 

16.l 

0.84. 
3.9 

0.45 

0.22 
0.02 

0.39 

0.2 

0.3 

0.44 

. 

RL Unlts 

l wt% 

2.65 mg/kg 

26..5 mg/kg 

2.65 mg/k:g 

2.5 mg;kg 
2650 mg/k:g 

2.5 mg/kg 
2.65 mg/kg 
2.65 mg/kg 

2.65 mg/kg 
10.6 mg/kg 

212 mg/kg 

10.6 mykg 

2.5 mg/kg 

106 mg/kg 

2.65 mg/kg 
10.6 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

.2 mg/k:g 
2.12 mg/k:g 

2.12 mgtkg 

1.06 mg/kg 

212 mgtkg 

STATE GEL E?I 
FL E.3'7156;37:'94 E!747".Jt74.:SF 
~c m 
SC !OCO 
TN 01934 
VA 00t5t 
WI 999s:r.79 

P:igc l of2 

DF Analyst Date Time Bau:h M 

LO DDT 08/04f)5 1805 70243 1 

1.0 JSS 07 (26195 1220 69585 2 
LO 
1.0 
1.0 

100 JSS 08i'U3195 1442 69585 2 
LO JSS 07 (2.6195 1220 69585 2 
LO 
1.0 
l.0 
LO 
LO 
1.0 

1.0 
1.0 

1.0 

1.0 
LO 
1.0 
1.0 ADF a7(13f):5 1537 69900 3 
20 NR..\.f 0810419:5 0609 70090 2 
20 

2.0 

2.0 

0 0 0 03 .; 

t mm 11m ~Ifill ~m ~m 11m mm m~ 1rn mt 
P O Box 307 t".! • Ch;i.r!estan. SC 294 l7 • (803) 5 56-817 l • fax. (803) 766- t l 73 *9507407-12'" ..,. 
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GEi'!'"ER..\L ENGli'4"EERIJ.'4"G LABOR~TORIES Labon.torJ' c~ 

:Vfeering roday·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box.350 

Coru.a.ct.: 
Oak Ridge. T=.essee 37831-0350 
Ms. Lari N:ile: 

Project Description: Key W es:/K:W 

cc: BEC.d00195 

Sample ID 
LabID 
Matrix 
Date Collcctcd 
Darc Reccivcd 
Priority 
CoileC'...or 

Parameter Quallfler Result 

Organic Prep 
Evaporative Less@ 105 C 

/~1etals Analysis 
.ilvc:r 

Aluminum 
Barium 
Bt:ryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 
Ccppc::r 
Iron 
Potassium 
Magnesium 
Mmg:mcse 
Sodium 
Nick: el 

Le:i.d 
Vanadium 

Zinc: 
Merc'..iry 

Arsenic 

Anrimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

u 

u 
u 

5 

0.82 

1650 
34.3 
0.08 

3240C-O 
0.42 

0.83 
22.l 
300 

2380 
64.7 

3950 

46.0 
1430 

4.0 
231 

0.44 

252 
0.64 

2.2 
42 

0.32 
0.44 

Report Dare: August 17, 1995 

: K\1/0'.ZZ40 SFS 

: 9507407-13 
: Soil 

: a7/19t95 
: a7/2l195 
: Rourir:.e 
: Client 

DL 

1 

0.82 

1.3 
0.23 

0.03 

73.5 
0.35 
0.36 

0.44 
0.88 

0.95 
28.6 

2.3 
026 
15.9 
0.83 

3.8 
0.44 

0.22 
0.02 
0.39· 

0.2 
0.32 
0.44 

RL Units 

1 wt.'?'o 

2.625 mg/kg 

26..25 mg/kg 

2.625 mg/kg 
2-5 mg/kg 

2625 mg/kg 

2-5 mg/kg 

2.625 mg/kg 
2.625 mg/kg 

2.625 mykg 

10.5 mg/kg 

210 mg/kg 

10.5 mg/kg 

2-5 mg/kg 
105 mg/kg 

2.625 mg/kg 

10.5 mg/kg 

2.5 mg/kg 
2-5 mg/kg 

.2 mg/kg 

2.1 mgJkg 

2.1 mg/kg 

1.05 mg/kg 

2.1 mgJkg 

STA TE GEL E?I 
. FL E!71.56/S7:::94 Eli~..J37~l 
~c z:n 
SC 101:0 
TN 02914-
VA 001.!H 
WI 999U719 

Page l of2 

DF A.ttalyst Date TU:ne Bau::h M 

1.0 DDT 08/04/95 1805 i0243 1 

1.0 JSS 07 (16195 13 03 6-9585 2 
1.0 
1.0 

1.0 

100 JSS 08i03t95 1443 69535 2 
1.0 JSS 07(16/95 1303 6-95&5 2 
LO 
1.0 
1.0 
1.0 

LO 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
LO 
l.O ADF 071'2B1~5 1540 69900 3 

2.0 NRi.\! 081041)5 0614 70090 2 

2.0 

2.0 

2.0 

00003;-; 

mrn111mm~immm~m~1rnm~Mm~tm. 
p O Box 30712 • Ch:lrleston. SC 294!7 • (803) 556-8 !71 •fa-< (803) 766-l 178•9507407-13"' 
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GENER:.\L ENGINEERING LABORA.TORIES 
i'vfeering roda_v's needs wich a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 
POBox350 

Contact: 

Oak Ridge.. Tennessee 37331-0350 
Ms. Lori Keller 

Project Description: Key w e:sr.l!f:W 

cc:: BECH00195 

Sample ID 

LabID 
Marri:t 
Da.r.c Collected. 
Date Received 

Pr'.orit:y 
Collec"..ar 

Parameter Quaill!er Result 

Organic Prep 
Evaporative Loss@ 105 C 

"feta.ls Analysis 
.3ilve:r 
Alumimmi 
Barium 
Beryllium 

C.:tlcium 
Cadmium 
Cobalt 

Chromium 

Capper 
Iron 
Powsiu.m 
Magr-.t::si.UI:l. 
M:mg:mese 
Sodi~ 

Nkki::l 
Lead 
Vanadium. 

Zinc 
M=my 
Arsoic 
Anrimcny 
Selenium 

Thallium 

u 

B 

u 
B 

B 

u 

B 
B 

6 

0.77 
832 

33.9 
0.07 

365000 
0..33 

1.4 

21.2 
2A.Q 

9020 

98.J 

mo 
50.2 
937 
15.4 
167 

0.41 

176 
0.78 

32 
3.2 

0.44 
0..54 

ReponDatc: August 17. 1995 

: KW02.24l SBS 
: 9507.:W7-14 
: Soil 

: 07/19/95 

: 0712185 
: Routine 

: Clic:it 

DL 

1 

0.77 
1.7 

(}.22 

0.03 

69 
033 
034 
0.41 
0.83 

0.39 
26.8 

2.2 
0.25 

15 
0.78 

3.6 

0.41 

021 
0.02 

031 
0.19 
0.28 

0.41 

RL Units 

1 wt% 

2.5 mg/kg 
24.625 mg/kg 

2.5 mgJkg 
2.5 mg/kg 

2462.5 mg/kg 

2.5 mgtkg 

2.5 mg.ikg 

2.5 mgikg 

2.5 mg.ikg 

9.85 mg.tkg 

197 mg/kg 

9.85 my kg 
2.5 mg/kg 

98.5 mgJkg 

2.5 mg,ik:.g 
9.85 mgll::g 
2.5 mg/kg 

2.5 mglkg 

2 mg/kg 

L97 mg/kg 

1.97 mgikg 

0.985 mg1kg 

1.97 mgtkg 

STATE GEL E:P! 
FL ES7156;~ El7 <l"'.../'!1 ~ 
NC m 
SC !Ol:?O !O:Sr.2 
TN 02934 
VA. 00151 
WI 99988779 

Page: l of2 

DF Aiiatyst Dare Tlme Batch M 

LO DDT 08/04/95 1805 70243 1 

LO JSS 07 (16195 1323 69585 2 
LO 
1.0 
1.0 

100 JSS 08/03195 1446 69585 2 
1.0 JSS 07 (1685 1323 69585 2 
LO 
1.0 

l.O 
l.Q 

1.0 

1.0 

1.0 

l.O 
l.Q 

1.0 
1.0 

1.0 

1.0 ADF 07 /2S1'95 1542 69900 3 

2.0 NIUvf 08/04195 0620 70090 2 
2..0 
2.0 

2.0 

00003;s 

111rn1 ~m ~~ 1m ~ID m~ m~ 1m ~rn ~~ 1m ID 
PO BQ;I:: 307 !2 • Ch:irlesron. SC :?.94 ! 7 • (303) 556-8 l 7 l • fa'< (803) 766- ! !78 "'9507407-14 ... 



GENERAL ENGL'iEER.Ii'iG LABORATORIES 
11,J eecing wday ·s nr:eds wirh a i·ision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bec!:uel 
PO Box350 

Con.ts.ct: 
Oak Ridge. Tamcsse37831-0350 
Ms. Lori Kelle:-

P::o je:ct Description.:: Key W esr:/KW 

cc: BECH00195 

Sample ID 
LabID 

Ma.ci.x 
Dau: Col.lec:ed 
Date Received 

Priority 
Collec::.or 

P::ir::t.meter QualUler Result 

Organic Prep 
Evapcr:uive Loss@ 105 C 

Mebls Allalysis 
Silve: 

. Alum.imnn 

Barimn 
Beryllium 
Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 
Iron 
Poi:.a.ssium 
Magnesium 

Mang:me:sc 

Sodium 

Nickel 
l...c:i.d 
Vanad.iwn 
Zinc 
Mercury 
Ar.sc.ic 
Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

u 

u 
u 

4 

0.77 
370 

34..5 
0.06 

298000 
0.56 

1.0 
117 

944 

2690 
101 

3120 

45.7 

990 
2.9 
232 
0.42 

412 

6.S 
2.4 
2..6 

0.30 
0.42 

Report Date.: August 17. 1995 

: KWOZ242 SFS 
: 9507407~15 

: Soil 

: G7/19fJ5 
: G7(11J95 
: Routine 

: Cli.clt 

DL 

1 

0.77 
1.7 

0.'.!2 
0.03 

69.4 

0..33 
034 
0.42 

0.33 
0.39 

27 

1..2 
0.25 

15.l 
0.78 

3.6 
0.42 

0.21 

0.01 

031 
0.19 
0.30 

0.42 

RL Units 

l wt% 

2.5 mg/kg 
24.S mg/kg 
2.5 mgtkg 
2.5 mg.1kg 

2480 mg,lkg 

2.5 mg; kg 

2.5 mg,tkg 

2.5 mgikg 
2...5 mg/kg 

9.92 mgtkg 

198.4 mg/kg 
9.92 mg/leg 

2.5 mgtkg 
99.2 mg/kg 

2..5 mg/kg 
9.92 mg,1"kg 
2.5 mg/kg 
2..5 my kg 

.2 mg;"kg 
1.984 mg/kg 
l.984 mg/kg 
0.992 mgik:g 
1.984 mg/kg 

STATE GEL EPt 
FL ES7l5&'!7.Z94 m..rr>...rr....si 
"SC m 
SC l0!20 10531 
Di 0'2934 
VA 00151 
WI 999&."ITl'.t 

P!lgc 1 oi2 

DF Analyst Date Tbne Batch. M 

LO DDT 08/041"95 1805 70243 

1.0 JSS 07 (16'95 1327 69S85 2 
1.0 
LO 
1.0 
100 JSS 08l03!95 1450 69585 2 
1.0 JSS ITT(l6!95 1327 69585 2 
1.0 
1.0 

1.0 
LO 
LO 
1.0 
LO 
LO 
LO 
LO 
1.0 

1.0 

1.0 ADF 07 (13/95 1544 69900 3 
2.0 NR.\1 08/()4/95 0626 70090 2 
2..0 
2.0 
2.0 

0 0 0 0 ·~ 0 

mm rn111100 ~m ~m im 1m rn1M~1~ ~ 
p O Box 307 l 2 • Ch:irle:scon. SC 29417 • (803) 556-317 l • fa-.; (803) 766-l l7S..95G74Q7-l5"' 

_ ... ": -



GENERA.L ENGL'i"EERING LABOR;\.TQR1ES 
~ C...-:1tla.Ll.caa 

Meeting roday 's needs wirh a 11ision for romorrow. 

CERTIFICATE OF ANALYSIS 

Client.: Bo:hr.el 

PO Box350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Kelle: 
Project Dcsc::i:pcion: Key W esrJK:N 

cc: BECH00195 

Sample ID 

La.bill 

Ma.rri.x 
Date Collected 
Dare Received 

Priority 
Colle.cror 

P:l.r.lllle te r Qualifier Result 

Org:utlc Prep 
Evapor.uivc Loss@ 105 C 

'1et:i.l.s An:U ysis 
jilvcr 

Alum.innm 
Barium 
Beryllium 
CJ.lei um 

C3£!mium 
Cobalt 
Chromium 

Ccppe:r 
Iron 
PotasSiwn 
~fagne.sium 

Mmg:mese 
Sodium 

Nickel 

l...=1d 
Vanadium 
Zinc 
Merc".rry 
A:r:se:aic 

Antimony 

Selenium 

Thallium. 

u 

B 

u 
B 

B 

B 

u 

B 
B 
u 
u 

5 

0.81 
45& 
123 
0.06 

422000 

0.34 

0.59 

16.l 
76.7 

971 
60.9 

2240 

18.0 
1160 

1..5 
52..4 

0.44 

54.7 
0.72 

0.75 
055 
0.31 
0.44 

Repon Datt:: August l7. 1995 

: KW02'.243 SBS 
: 9507407-16 

: Soil 

: 07119195 

: 07!21/95 
: Rouci:ne 
: C1.ic:::lt 

DL 

1 

0.81 

1.3 
0..23 

0.03 
72.3 
0.34 

0..35 
0.44 

0.87 
0.94 

28..3 
23 

0.26 

15.3 

0.82 

3.8 
0.44 

0.22 
0.02 

039 

02 
0.31 
0.44 

RL Units 

wt% 

2..6 mg/kg 
26 mg/kg 

2..6 mgtkg 

2..5 mgikg 

2600 mg/kg 

2..5 mg/kg 

2.6 mgikg 
2..6 mg/kg 
2.6 mg/kg 

10.4 mgikg 

208 mg/kg 
10.4 mg.ikg 

2..5 mgikg 
104 mg1kg 

2..6 mg1kg 

10.4 mgtkg 

2..5 mg/kg 
2..5 mgikg 

..2 mgikg 
2..08 mgtkg 

2..08 mg.ikg 

1.04 mg/kg 

2.08 mg/kg 

STATE GEL E?r 
FL ES11!6l!7::!94 EZ'i.r,'Jn4.' 
NC ttl . 
SC lO!::!J 
TN' 02934 
VA 001.51 
W! 999&87i9 

Page l of2 

DF Analyst Date Tl.me Bat.cb. M 

1.0 Dur 08/041'95 1805 70243 1 

1.0 JSS 07 !2.6l95 1331 69535 2 
1.0 
1.0 

1.0 

100 JSS 08/03195 1452 69535 2 
1.0 JSS 07 {2.6/95 133 i 69585 2 
1.0 
1.0 

1.0 
LO 
LO 
1.0 
1.0 

1.0 
1.0 

1.0 

1.0 

LO 
LO ADF 07(1.S/95 1547 699C-O 3 

2.0 NRM 08J\l4/95 0631 70090 2 
2.0 
2.0 

2.0 

p O Box. 30712 • Ch:i..deston. SC 2.94 l 7 • (303) 556-8 l 7 l • fax \803) 766- l l78.9507407_1fr• 
~ ..... ..., __ 



Clie:ru: 

Com.act: 

GENERAL ENGINEERING LABORATORIES Laba~C~rttlkaL!om 
,\,leering wday 's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bech.tel 

PO Box 350 
Oak Ridge, Tennessee 37331-0350 
Ms. Lori Keller 

STATE 
FL 
NC 
SC 
TN 
VA 
WI 

GEL El'! 
El7156;TI'294 E:ri.;J""'..JX74.:S3 
Zl3 
\01:::0 la:!&:?. 
02934 
0015! 
99988779 

Project Description: Key West/KW 

cc-: BECH00195 

Sample ID 
Lab ID 
Mlllrix 
Date Col.l.eaed 
Date Reccived 

Prioricy 
Collector 

Repon DBI.c! Allg'..J.St 17.1995 Page 1 of2 

: KW02244 SFS 
: 9507407-17 
: Soil 
: r:J7{19f)5 
: r:nn.1f)5 
: Routine 
: Cliau 

P:irameter Qualifier Result DL RL Units DF Analyst Date Time Batci:i M 

Organic Prep 
Evapcrra.tive Loss@ 105 C 

'1etal.s Analysis 
,uvr::: 
Alum.inu:m 
Barium 
Beryllium 
C.Jlcium 
C.Jdm.ium 
Cobalt 

Chromium 

Copper 
Ircn 

Potassium 
Magnesium 
Mang:mese 

Sodiu:qi 

Nickel 
Le:ui 
Vanadium 

Zinc 
Me:n::-.n-y 
A.rser.ic 
A.nrimony 
Selenium 

Th.allium 

B 

B 

B 
B 

u 

B 

9 

2.3 
3970 

169 
0.10 

356000 
2.7 
4.7 

26.4 

310 
34700 

203 

6.530 
242 

1510 
33.2 
600 
0.42 
1080 
0.86 

8.5 
14.9 

1.0 

1.8 

l 

0.79 
1.7 

0.'.!2 
0.03 
70.7 
0.33 
0.34 
0.42 
0.85 

0.91 
275 

22 
0.25 
15.3 
0.8 
3.7 

0.42 

0.21 
0.02 
038 
0.19 
0.29 
0.42 

l W!% 

2.525 mg/kg 
25.25 mg/kg 
2.525 . mgJkg . 

2.5 mg/kg 

2525 mgj'q 

2.5 mglkg 

2..525 mg/kg 

2..525 mgJkg 
2..525 mg/kg 

10.1 my.kg 

202 mg/leg 

10.l mg/kg 

2..5 mgikg 
101 mgJkg 

2..525 mg: kg 

10.l mgJ1cg 

2..5 mg,rkg 

2.5 mg/kg 
.2 mgtkg 

202 mg/leg 
202 mg/kg 
1.01 mg; kg 
2.02 mgikg 

1.0 DDT 08/04/95 1805 70243 1 

1.0 JSS 01 n.ot95 1335 69585. 2 
LO 
1.0 
1.0 
100 JSS 08/031'95 1454 69585 2 
1.0 JSS 07 J2fJ195 1335 69585 2 
1.0 
LO 
LO 
1.0 
LO 
1.0 
1.0 
1.0 

1.0 
1.0 

l.O 
LO 
LO ADF 01(1!df)5 1550 69900 3 
2.0 NRM 08i1>4f)5 0637 70090 2 

2.0 
2.0 

2.0 

000044 
!IIIDI 111111~~ lrnl ltrn ~mm~ Im ~Im M~ 1rn ~II 

PO Box 30712 • Charleston. SC 29-H 7 • (303) 556-8 ! 7 l • fa"<: (303) 766-l !73 •9507407-17"' .,, 
.. ~ ;:l- ...... ,- , ............ ,,.r .•• ! ""::-,.. .. 



I 

GENER~L ENGINEERING LABORATORIES ubonw:.-rcat1t1cuJ-. 

Mee ring coday 's needs 1•;irh a vision for romurrow. 

CERTIFICATE OF ANALYSIS 

Clic::nc Bechtel 

PO Box350 

Conucc 
Project Description; 

Oalc Ridge. Tcmessec37831..0350 

Ms. Lori Keller 
KeyWesr/KW 

c:::: BECH00195 Rr:port Date: August 17. 1995 

Sample ID : KW02245 SBS 

La.bill : 9507407-18 

Mai::ri..x : Soil 

Date Colkc::ed. : ITT/19195 
Date Received : ITT/21195 

Priority : Rourine 

Co!lec:or : Client 

P:iramet.er Qualifier Result DL 

Organic Prep 
Evaporative Loss@ 105 C 8 l 

:\1'.et:tls Analysis 
;uvcr u 0.83 0.83 
Alumi::mm 635 LS 
Barium 30.7 0.24 
Beryllium B 0.06 0.03 
C.llcium 2500::-0 74.9 

C:idmium B 0.54 0..35 
Cobalt B 1.2 0.36 
Clxromium 43.3 0.45 
Coppc:: 924 0.9 
L.-on 2570 0.96 
Potassium B 104 29.1 

Magnesium 3780 2.4 

Mang!lileSe 32.7 0.27 
Sodium 1170 16..3 
Nickel 15.7 0.35 
Le:i.d 358 3.9 
Van.adium u 0.45 0.45 
Zinc 299 023 
Mercury 2.5 0.02 
Arscic 4.3 0.4 
An.rimony 4.3 0.21 
Selenium B 0.64 0..31 
'Thallium u 0.45 0.45 

RL Units 

1 wt% 

2.575 mgtkg 

26.75 mg/kg 

2.675 mg/kg 

2.5 mg/kg 

2675 mg.ikg 
2.5 mg/kg 

2.675 mg,tkg 
2.675 mg;kg 

2.675 mg/kg 

10.7 mykg 
214 mgtkg 

10.7 mgikg 

2.5 mg/kg 

lITT my kg 

2.675 mg/kg 
10.7 mg/kg 

2.5 mg/kg 

2.5 mgtkg 

:J. mg/kg 

2.14 mg/kg 

2.14 mg1kg 

LITT mykg 

2.14 mg{k:g 

STATE GEL EPI 
FL ES71.l6/X7'...94 F:r'l .r1"'../"l7 45 & 
NC :!:!3 
SC toi::o 105!2 
TN 02934 
YA 00151 
'WI 9998Si'79 

Page 1 of2 

DF Analyst Date Time Batch M 

LO DDT 08/04195 1805 70243 1 

1.0 JSS 07 !16195 1340 69:585 2 
1.0 

LO 
1.0 

100 JSS 08/03195 1457 69585 2 
LO JSS 07 !16195 1340 69535 2 
LO 
LO 
LO 
LO 
LO 
1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 ADF 07 !13195 1:552 69900 3 
2.0 NR..\1 08}04/95 0643 70090 2 
2.0 

2.0 

2.0 

00004G 

milll 11m ~~ 11~111m m~ m~ 1rn Mm filmm 1111 
p O Box 30712 ·Charleston. SC 294 l 7 • (803) 556-8 l 71 • F:ix (803) 766- l l 73,.9507407-18"' ..,,.. 

... ').,... ... ,...1 ..,,. p,..,_, ~1 ... A .. ;..,,.. .. 



G ENER.\L EN GINEERli"\' G LABO R.\TORIES L&boMLLOry C<r..l!lcu:foc.s 

Comact: 

/vf ceting today's nuds with a vision for wmorrow. 

Bcchrd 
POBo;c.350 

CERTIFICATE OF ANALYSIS 

Oa.k:: Ridge, T=c:ssee 37831--0350 
Ms. Lori Kcllc::r 

Project Description: K.e:j- W esr!K:N 

a:::: BECH00195 

P:ir::uneter 

Mebls Analysis 
Me:rcu:ry 

Sample ID 

La.bill 
Macix 
Dar.e Collected. 
Datc Rec=ived 

Priority 
Collea:cr 

Quall!ler Result 

1.8 

· fhe following prep procedures were performed: 

Mercury 

M:Method 

Ml 

Repo:t Dau:: August 17, 1995 

: 9507407-18 DLl KW0'.2245 SFS 
: 9507407-22 
: Soil 
: en 119{:}5 
: en m f:}5 

: Routine 
: C'.icnt 

DL 

0.03 

Met.l:tod-Desc:riptfon 

EPA 7471 

RL Units 

2 mg/kg 

STATE GEL. E?! 
FL El7t!6i3'7::::94 E374"...tr.~1 
NC !T.l 
SC tOl:D 10532 
TN 0'2934 
VA 00l5l 
W! 9'.l'J&&Ti'9 

P:i.ge l of::?. 

DF aruuyst Date Time Batch M 

2.0 01(19{:}5 1101 69900 1 

ADF en(l.7195 2200 69900 l 

000054 
111m1 ~m ~~ 11~11m m~ rn~ im ~moo 1m mi 

p Q Box. 3071:::. • Charles:on. SC 29-H 7 • (803) 556-8 t7 L • fa"< (303) 766-l l78•9507407.22 .. 



GENERAL ENGINEERING LABOR:\TORIES 
Llbon!oc7 CU"' ..:n.a..t1':>aa 

Contact: 

;\freeing wday 's needs with a vision for wmurrow. 

Bechtel 

POBox350 

CERTIFICATE OF ANALYSIS 

Oak Ridge. Tennessee 37331-0350 

Ms. Lori Keller 
P::oject Description: KeyWesr/KW 

=BECH00195 

P:u-ameter 

Meta.ls Analysis 
Me::cury 

Sample ID 
LabID 
Mattix 
Date Colle..--red 
Dau: Ra:cived 

Priority 

Coll=or 

QuaUJTer Result 

2..5 

The following prep pi"OO'!dures were performed: 
M=my 

M=Method 

Ml 

Report Dare: August 17, 1995 

: 9507407-10 DLl KW0224:5 SBS 

: 9507407-23 

: Soil 

: cr7/19fl5 
: cr7!21'95 
:-Routine 
: Clie::u 

DL 

0.03 

Method-Description 

EPA 7471 

RL Units 

.2 mg,,lkg 

STAT.E GE!. E?! 
FL E37156'r."..9-i F37<r'...tr14S'J 
NC 2:l3 
SC !Ol:!l 
r.-r 02934 
VA OO!Sl 
W1 9'998:IT79 

P:i3c l of2 

DF A.n.alyst Date Tlm.e Batch M 

2.0 07 {29(95 1204 69900 1 

A.DF 07(27195 22C-O 69900 1 

00005~' 

mm ~m ~~ mmm m~ mmm mm mm~ mi 
po Box: 307 l2 • Charleston. SC 294 l 7 • (303) 556-817 l • fox (803) 766-l liS,.9507407-23"' 
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GENERAL ENG il~EERIN G LABOR,.\ TO RIES Labon.u>r7 ct:rt!!!a.Ucc.c 

,Vfeering wday ·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Gient: Becht.el 

PO Box350 

Coru::i.c:::: 
Oalc: Ridge, Ter.ne:ssee 3i3.31-0350 
Ms; Lori Kt:lle:-

Projec: Description: Key W est/16W 

a::: BECH00195 

Sample ID 
Lab.ID 
Mmix 
Date Collected 
Date Received 

P:'iority 
Co~= 

P:u-::uneter QU!lll!ler Result 

Org:m.ic Prep 
Evaponrive Loss@ 105 C 
{e t::tls Arutlys.is 

·. ,ilvc:r 

Aluminum 

Barium 
Be:rylliu.-n 
C;:tlcium 
C.:idmium 

Cobalt 

Chromium 

CoppcT 

I.ran 
Potassium 

Magnesium 
Mangmcsc 

Sodium 
Nickel 

L:s.d 
Vanadium 

Z!.."l.C 
Mc:::-cury 
A..~c:::::tic 

Ar.ri:rnony 
Sclt:'..ium 
Thallium 

u 

B 

B 
B 

B 

u 

u 
u 

6 

0.78 

1230 
50.8 
0.07 

380000 

0.50 

1.1 

17.6 
185 

~00 

115 
5470 
97.6 

1670 

9.0 

351 
0.42 

'.!70 
0.37 
2.7 

11.9 
0.30 
0.42 

Report Date: August 17. 1995 

: KW02246 SFS 
: 9507407-19 

: Soil 

: 07119/95 
: 07(21/95 
: Routine 
: C.ic:It 

DL 

1 

O.i8 

1.7 
0.22 
0.03 

70 
0.33 
0.34 

0.42 

0.84 

0.9 

211 
22 

024 
15.2 

0.79 
3.6 

0.42 

0.21 
0.02 
0.37 

0.19 
0.30 

0.42 

RL Un.its 

1 wt% 

2.5 m¢:g 
25 mg/kg 

2.5 mgJkg 

2.5 m¢:g 
2500 mgikg 

2.5 mgi1qf 
2.5 m¢:g 
2..5 -mg/kg 

2.5 mgJkg 

10 mykg 
200 mg/kg 

10 i:n¢:g 
2.5 mg/kg 

100 mgtkg 

2.5 mg/kg 

10 mgJkg 

2.5 mgJkg 

2.5 mg/kg 

.2 mg/kg 

2 mg/kg 

2 mg/kg 

l mg/kg 
2 mg/kg 

STATE GEL EPt 
FL E!'Tl S6ilf7:::94 E37 4T" ./!74.'.S3 
:-<C ZJ3 
SC lO!::O l0S31 
TN 029:34 
VA 00!.51 
WI 9998i'ii9 

P:igc l of2 

DF An:llyst Date Tlme Bau:h M 

1.0 DDT 08/04195 1805 70243 l 

1.0 JSS 07 !26195 1344 59585 2 
LO 
1.0 
1.0 

100 JSS 08i03/95 1459 69585 2 
1.1 JSS 07(2.6/95 1344 69585 2 
1.0 

1.0 

1.0 

1.0 

LO 
1.0 

LO 
LO 
1.0 

l.0 

1.0 
1.0 

LO ADF 07(2.8/95 1555 69900 3 

2.0 NR.\1 08/04/95 0648 70090 2 

2.0 

2.0 

2.0 

.-
00004:3 

1 ~rui rn11 ~~ imt~m ill~ m~ 1m 1~rn m~ 1m m1 
p Q Box 30il2 •Charleston. SC 29417 • (803) 556-8l71 ·fa'< (803) 766-l !7&9507407_19• 
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Clie:m: 

Coru.act: 

GENER!-\L ENGINEERING LABORATORIES 
. Labon10r)' c cni!la.uoa. 

,\.frering roda/s nads wirh a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Be:chr.e:l 
PO Box350 

Oak Ridge., Tennessee 37831-0350 

Ms.. Lori Kelle:r 

S7ATE 
FL 
NC 
SC 
TN 
VA 
wr 

GEL E?r 
El7! 56'r.-'-94 Eri .r,"' ..m 45' 
m 
lO!:?!l lO:Sl:Z 
02934 
00!5! 
99988':9 

Project Description: Key W esr/K:W 

cc: BECH00195 

Sample ID 

Lab.ID 
Msnu. 
Date Collected 

Date Received 

Priority 

Collector 

P:irameter Quall!ler Result 

Organic Prep 
Evaporative Loss@ 105 C 

\.1et:lls Analysis 
Silve:r 

Alumimnn 

Barium 
Bery Ilium 
C.tlcium 

.CJ.dmium 

Cobal! 
C!romium 
Copper 

Iran 

Potassium 

Magnesium 

Mang:i:nese 

Sodium 
Nickel 
L:ad 
Vmadium 
:zm.c: 
M=.ny 
Ane:nic: 
Antimony 

Selenium 
Thallium 

u 

B 

u 
B 

B 

u 

u 
u 

7 

0.84 

1360 
38.1 

0.08 

370000 

0.35 

1.4 

9.3 

95.2 

3750 

332 

6470 

121 

1690 

3.3 

225 
0.45 

162 

0.31 

2.6 
6.4 

032 
0.45 

Repon Dare: August 17, 1995 

: Irn0'1247 SES 

: 95074D7-20 

: Soil 

: ITT/19fJ5 

: ITT (llf)5 

: Routine 

: Cli=t 

DL 

1 

0.34 

1.9 

0.24 

0.03 

75.6 

0.35 

0.37 

0.45 

0.91 

0.97 

29.4 

2.4 

0.27 

16.4 

0.35 

3.9 

0.45 

0..23 

0.02 

0.4 

0.21 

0.32 

0.45 

Page l of:?. 

RL Units DF Analyst Date Time Batth M 

1 wt% 1.0 DDT 08/04f)5 1305 70243 1 

2.7 mg/kg 1.0 JSS 07 (115{)5 1348 69585 2 
Tl mg/kg 1.0 

2.7 mgikg 1.0 

2.5 mg/kg 1.0 

TlOO mg.ikg 100 JSS 08/03{)5 1501 69585 2 
2...5 mg/kg 1.0 JSS 07 (16/95 1348 69585 2 

2.7 mg/kg LO 
2.7 mgJkg 1.0 

2.7 mg/kg LO 
10.3 mg.ikg 1.0 

216 mg/kg LO 
10.8 mg/kg LO 
2.5 mg.ikg 1.0 

108 mg.ikg 1.0 

2.7 mg.ikg 1.0 

10.8 mg/kg LO 
2.5 mg/kg 1.0 

2.5 mgtkg 1.0 
.2 mg/kg 1.0 ADF 07 (18/95 1557 69900 3 

2..16 mgJkg 2.0 NR...~ 08/04{)5 0654 70090 2 
2.16 mgtkg 2.0 

LOB mg.ikg 2.0 

2.16 mykg 2.0 

ODOOSD 
I ~IBI ~m IB~ IIBI llfil ~mill~ !ID ~m ~~JIB~ 

PO Box 30712 • Ch:irles:an. SC 29-+ !7 • (303) 556-8 ! 7! • F:ix (803) 766- ! ! 73.,9507407-20• .. ~ 
...... ':I--···-····--·~'···-·-·· 



GENERAL ENGINEERING LABORATORIES Laboratory Certifications 

Client: 

Contact: 

iHeeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 Report Date: August 22, 1995 

Sample ID : KW02248 SBS 

Lab ID : 9507410-01 

Matrix : Soil 

Date Collected : 07/19/95 

Date Received : 07/21195 

Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units 

Organic Prep 
'vaporative Loss @ t05 C l l .1 wt% 

'ctals Analysis 
Silver u 0.87 0.87 2.8 mg/kg 

Aluminum 845 1.9 27.8 mg/kg 

Barium 17.5 0.24 2.8 mg/kg 

Beryllium B 0.23 0.03 l.l mg/kg 

Calcium 317000 77.9 2780 mg/kg 

Cadmium B 2.2 0.37 0.56 mg/kg 

Cobalt 4l.4 0.38 2.8 mg/kg 

Chromium 2470 0.47 2.8 mg/kg 

Copper 76.4 0.93 2.8 mg/kg 

Iron 32400 l.O l l.l mg/kg 

Pota.ssium 363 30.3 222 mg/kg 

Magnesium 4230 2.4 11.l mg/kg 

Mangan~se 169 0.28 l.l mg/kg 

Sodium 1170 16.9 lL l mg/kg 

Nickel 8.5 0.88 2.8 mg/kg 

Lead 616 4.0 11.l mg/kg 

Vanadium u 0.47 0.47 1.1 mg/kg 

Zinc 9010 0.23 2.2 mg/kg 

Mercury 0.27 0.02 0.03 mg/kg 

Arsenic 4.7 0.4t 2.2 mg/kg 

Antimony 10.0 0.21 2.2 mg/kg 

Selenium u 0.33 0.33 l.l mg/kg 

Thallium B 1.2 0.46 2.2 mg/kg 

STATE GEL EP! 
FL E87156187294 ES747:.'S7.!53 
NC 233 
SC !0!20 10532 
TN 02934 
VA 001.5! 
WI 999.33779 

Page l of2 

DF Analyst Date Time Batch M 

LO MBB 08/05195 1800 70442 

1.0 JSS 07/26/95 l434 69586 2 
LO 
LO 
LO 

100 JSS 08/03/95 1529 69586 2 

1.0 JSS 07/26/95 1434 69586 2 
LO 
LO 
LO 
1.0 

LO 
1.0 

LO 
1.0 

LO 
LO 
LO 
1.0 

1.0 ADF 07/28/95 1950 69901 3 

2.0 NRM 08/04/95 Ot53 70089 2 

2.0 

2.0 

2.0 

1~ 

c 

111111111111 lll!l lllll lll!l lllll lllll llll llllll lllll llll llll 
PO Box 30712 • Churk:smn. SC 294 l 7 • (803) 556-S l 7 l • Fa.x <803) 766- ! 17159507:.t l 0-0 l" 



GENERA.L ENGINEERING LABORATORIES LaooratoryCertific:itions 

Meeting wday·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00!95 

Samp!e ID 

Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
i:;vaporative Loss @ 105 C 

tals Analysis 

Silver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 
Mangan~se 

Sodium 

Nickel 
Lead 

Vanadium 
Zinc 

Mercury 

Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

u 

B 
B 

8 

0.82 

1710 

51.6 

0.18 

366000 

1.2 

2.2 

16.8 
218 

19100 

121 

3130 

144 

776 

25.0 
312 

0.44 

523 

0.29 

6.3 
11.2 

0.39 

0.78 

Report Date: August 22, I 995 

: KW02249 SFS 

: 9507410-02 

: Soil 

: 07/19/95 

: 07/21195 

: Routine 

: Client 

DL 

0.82 

1.8 

0.23 

O.Q3 

73.9 

0.35 

0.36 

0.44 

0.89 

0.95 

28.7 

2.3 

0.26 

16.0 

0.83 

3.8 

0.44 

0.22 

0.02 

0.39 

0.2 

0.3 

0.44 

RL Units 

wt% 

2.6 mg/kg 

26.4 mg/kg 

2.6 mg/kg 

1.1 mg/kg 

2640 mg/kg 

0.53 mg/kg 

2.6 mgfkg 

2.6 mg/kg 

2.6 mg/kg 

10.6 mg/kg 

211 mgfkg 

10.6 mg/kg 

1.l mg/kg 

106 mg/kg 

2.6 mg/kg 

10.6 mg/kg 

1.1 mg/kg 

2.1 mg/kg 

0.03 mg/kg 

2.1 mg/kg 

2.1 mg/kg 

LI mg/kg 

2.1 mg/kg 

STATE GEL EP! 
FL E31 l S618T29.+ ES1.+1'.!/S7.+53 
:-.IC 233 
SC l0!20 iO:i32 
TN 02934 
VA 0015! 
WI 99988779 

Page l of2 

DF Analyst Date Time Batch M C 

LO MBB 08/05/95 1800 70442 

1.0 JSS 07/26/95 1353 69586 2 
!.O 
1.0 

1.0 

100 JSS 08103195 1533 69586 2 

l.0 JSS 07/26195 1353 69586 2 

1.0 

LO 
1.0 

LO 
1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 ADF 07/28/95 1952 69901 3 

2.0 NRM 08/04/95 0159 70089 2 

2.0 

2.0 

2.0 

14 
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GENERAL ENGINEERING LABORATORIES 
LaOOratory Certifications 

Meering today's needs 1vi1h a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOI 95 

Sample ID 

Lab ID 
Maui)( 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 

·'"~~ "'vaporative Loss @ 105 C 

,tals Analysis 
Silver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Mang~ese 

Sodium 

Nickel 

Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Selenium 

Thallium 

u 

B 

B 

B 

u 

u 
B 

6 

0.8l 

1570 

66.2 
0.26 

323000 

l.l 
7.6 

49.7 

555 

9910 

166 
3090 

71.1 

1060 

14.9 

575 

0.44 

66l 
I.I 

10.6 

17.6 

0.31 

0.77 

Report Date: August 22, l 995 

: KW02250 SFS 

: 9507410-03 

: Soil 

: 07119/95 

: 07/21195 

: Routine 

: Client 

DL 

0.81 

1.8 
0.23 

0.03 

73.0 

0.34 

0.35 

0.44 

0.88 

0.94 

28.4 
~' --~ 

0.26 

15.8 

0.82 

3.8 

0.44 

0.22 

0.02 

0.39 

0.2 

0.Jl 

0.43 

RL Units 

wt% 

2.6 mg/kg 

26.! mg/kg 

2.6 mg/kg 

I mg/kg 

2610 mg/kg 

0.52 mgfkg 

2.6 mg/kg 

2.6 mg/kg 

2.6 mg/kg 

10.4 mg/kg 

209 mg/kg 

10.4 mg/kg 

mg/kg 

!04 mg/kg 

2.6 mg/kg 

10.4 mg/kg 

I mg/kg 

2.1 mg/kg 

0.03 mg/kg 

2.1 mg/kg 

2.1 mg/kg 

mg/kg 

2.1 mg/kg 

STATE GEL EPI 
FL E37156/8729.:J. E37~T2/87~58 
NC 233 
SC 101:;0 !058'.: 
TN 0293~ 

VA OOL5! 
WI 99983779 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 MBB 08/05195 1800 7D442 

1.0 JSS 07/26/95 1357 69586 2 
1.0 

1.0 

1.0 

100 JSS 08/03/95 1537 69586 2 
1.0 JSS 07/26195 1357 69586 2 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 ADF 07/28/95 1955 69901 J 
2.0 NRM 08/04/95 0205 70089 2 

2.0 

2.0 

2.0 

lG 
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GENERAL ENGINEERING LABOR~TORIES Laoora(ory Certifications 

Clienc: 

Contact: 

Meeting today's needs wirh a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOl 95 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
-·,aporative Loss @ 105 C 4 

.:als Analysis 

Silver u 0.77 

Aluminum 1950 

Barium !03 
Beryllium B 0.27 

Calcium 330000 

Cadmium B 1.4 

Cobalt 8.5 

Chromium 63.7 

Copper 590 

Iron !4000 

Potassium 252 

Magnesium 2980 

Mangane.se !06 
Sodium 1080 

Nickel 20.0 

Lead 689 

Vanadium u 0.41 

Zinc 722 

Mercury 1.2 
Arsenic I 1.3 

Antimony 35.2 

Selenium B 0.79 

Thallium B 0.60 

Report Dace: August 22, 1995 

: KW02251 SFS 

: 9507410-04 

:Soil 

: 07/19/95 

: 07/21/95 

: Routine 

: Client 

DL RL Units 

wt% 

0.77 2.5 mg/kg 

1.7 24.6 mg/kg 

0.22 2.5 mg/kg 

0.03 0.98 mg/kg 

68.8 2460 mg/kg 

0.32 0.49 mg/kg 

0.33 2.5 mg/kg 

0.41 2.5 mg/kg 

0.83 2.5 mg/kg 

0.88 9.8 mg/kg 

26.8 197 mg/kg 

2.2 9.8 mg/kg 

0.25 0.98 mg/kg 

14.9 98.J mg/kg 

0.78 ? • 
-·.) mg/kg 

3.6 9.8 mg/kg 

0.41 0.98 mg/kg 

0.21 2 mg/kg 

0.02 0.03 mg/kg 

0.37 2 mg/kg 

0.19 2 mg/kg 

0.28 0.98 mg/kg 

0.41 2 mg/kg 

STATE GEL EP! 
FL E81I56137294 E3747:YSi45S 
NC 233 
SC !0120 10532 
TN 02934 
VA 0015! 
WI 99983Ti9 

Page I of 2 

DF Analyst Date Time Batch M c 

1.0 MBB 08/05/95 1800 70442 

1.0 JSS 07/26/95 140 l 69586 2 
LO 

LO 

1.0 

100 JSS 08/03/95 1542 69586 2 
1.0 JSS 07/26/95 1401 69586 2 
1.0 

1.0 

1.0 

I.0 

1.0 

LO 

1.0 

LO 
1.0 
1.0 

!.O 
1.0 . 

LO ADF 07/28/95 1957 69901 3 

2.0 NRM 08/04195 0210 70089 2 
2.0 

2.0 

2.0 

18 

· 111111111111111111111111Jll lllll lllll llll llllll lllll llll IIll 
P 0 Box 3071 ::! • Ch:.irl~ston. SC ::!9~ ! 7 • rSOJ l 556-S 17 ! • fa-.: (803 l 766- ! l 7'!3:i507.:t l n.M • 



GENERAL ENGJJ.'l'EERJNG LABORi'.\TORJES LaboratoryCmilications 

iv!eering today's needs 11,·ith a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Metals Analysis 

\rsenic u 1.0 
:ad u 1.0 

Antimony u 2.0 

Selenium u 1.0 
Thallium u 1.0 

Silver u 7.8 

Aluminum u 17.2 

Barium u 2.2 

Beryllium u 0.30 

Calcium B 244 

Cadmium u 3.3 

Cobalt u 3.4 

Chromium u 4.2 

Copper u 8.4 

Iron u 9.0 

Potassium u 273 

Magnesium u 22.0 

Manganese u 2.5 

Sodium B 218 

Nickel u 7.9 

Vanadium u 4.2 

Zinc B 2.8 

Mercury u O.IO 

/'s.:i.e following prep procedures were performed: 

~aphite Furnace 

1CP 

Report Date: August 22, 1995 

· KW02252 DFVI 
: 9507410-05 

: Water 

: 07119195 
: 07/21/95 

: Routine 

: Client 

DL 

1.0 

1.0 
2.0 

1.0 

1.0 

7.8 

17.2 

2.2 

0.3 

7.0 

3.3 

3.4 

4.2 

8.4 

9.0 

273 

22.0 

2.5 

152 

7.9 

4.2 

2. l 

0.10 

RL Units 

5 ug/l 

5 ug/l 

5 ug/l 

5 ug/l 

5 ug/l 

30 ug/l 

250 ug/1 

30 ug/l 

10 ug/1 

250 ug/l 

5 ug/l 

30 ug/1 

30 ug/l 

30 ug/I 

100 ug/1 

2000 ug/l 

100 ug/J 

30 ug/1 

1000 ug/J 

30 ug/I 

30 ug/l 

20 ug/I 

0.2 ug/l 

STATE GEL EPI 
FL E87 ! 5 61ST294 ES7-17'.?137-153 
NC 233 
SC !01'.!0 10582 
TN 0293-l 
VA 0015! 
WI 99983779 

Page l of3 

DF Analyst Date Time Batch M C 

1.0 

1.0 

l.O 

1.0 
1.0 

1.0 

1.0 

1.0 

LO 
LO 
LO 
l.O 
1.0 

1.0 

l.0 

1.0 

LO 
1.0 

l.O 
l.O 
1.0 

1.0 

1.0 

NRM 07/28/95 2057 69631 

NR.M 08/02/95 0147 69631 2 
NRM 07/28/95 0533 69631 3 
NRM 07128/9 5 08 16 69631 4 
NRM 07/28/95 0158 69631 5 
JSS 07/25195 1336 69634 6 

ADF 07126195 1621 69645 7 l 

BBJ 01124195 1500 69631 8 

BBJ 01124195 1500 69634 9 :o 
I !lllll lllll lllll ll!ll lllll lllll lllll llll llllll ll!ll llll llll 
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GENERAL ENGINEERING LABORATORIES LaboratoryCerJfic:ations 

Client: 

Contact: 

Meeting roday's needs H'itlz a 1·isionfor tomorrow 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key WestJKW 

cc: BECH00195 

Sample ID 

Lab ID 
Mat:rix 

Dare Collected 
Dace Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 4 

als Analysis 
..,dver u 0.78 
Aluminum 1400 

Barium 40.8 

Beryllium B 0.08 

Calcium 292000 

Cadmium u 0.33 

Cobalt B 4.2 

Chromium 44.8 

Copper 307 

Iron 13600 

Potassium B 127 

Magnesium 3010 

Manganese 134 

Sodium· 1050 

Nickel 13.6 

Lead 417 

Vanadium u 0.42 

Zinc 309 

Mercury l.l 
Arsenic 3.8 

Antimony 4.7 

Selenium u 0.30 

Thallium B 0.45 

Report Date: August 22, 1995 

: KW02253 SFS 
: 9507410-06 

: Soil 
: 07119195 
: 07/21195 

: Routine 
: Client 

DL RL Units-

we% 

0.78 ? -_,J mg/kg 
l.7 ?-_:J mg/kg 

0.22 2.5 mg/kg 
O.QJ 2.5 mg/kg 
70.0 2500 mg/kg 
0.33 2.5 mg/kg 
0.34 2.5 mg/kg 
0.42 ? -_,:J mg/kg 
0.84 2.5 mg/kg 

0.9 10 mg/kg 
27.2 200 mg/kg 
2.2 10 mg/kg 

0.24 2.5 mg/kg 
15.2 100 mg/kg 
0.79 2.5 mg/kg 

3.6 10 mg/kg 

0.42 2.5 mg/kg 

0.21 2.5 mg/kg 

0.02 0.03 mg/kg 
0.37 2 mg/kg 

0.19 2 mg/kg 

0.30 1 mg/kg 

0.41 2 mg/kg 

STATE GEL EP[ 
FL ES71561S72~ E37-l72137453 
NC 233 
SC 10120 10532 
TN 0293-l 
VA 00151 
WI 99988779 

PJge l of2 

DF Analyst Date Time Batch M 

LO MBB 08105195 1800 70442 

LO JSS 07/26/95 1508 69586 2 
1.0 

l.O 
1.0 

100 JSS 08/03195 1546 69586 2 
LO JSS 07/26/95 1508 69586 2 
l.O 
1.0 

l.O 
l.O 
1.0 

LO 
LO 
LO 
l.O 
1.0 
LO 
1.0 

l.O ADF 07 /28/9 5 2000 69901 3 

2.0 NRM 08104195 0216 70089 2 

2.0 

2.0 

2.0 

c 

I llllll lllll l!!ll lllll Iii!! lllll l!l!l lll! 111111ill!l11!1111! 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Certifications 

Meeting today's needs with a dsionfor tomorrow 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key WestJKW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
"vaporative Loss @ 105 C 

· .tals Analysis 
Silver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 
Magnesium 
Mangan~se 

Sodium 

Nickel 

Lead 

Vanadium 

Zinc 
Mercury 

Arsenic 
Antimony 

Selenium 

Thallium 

u 

B 

u 
B 

B 

B 

u 

B 

B 
u 
u 

7 

0.81 

517 

17.3 

0.06 

500000 

0.34 

0.53 

6.6 

31.5 

1260 

78.6 

2430 

23.0 

1300 
1.l 

69.2 

0.43 

58.6 

0.26 

0.71 

1.2 
0.31 

0.43 

Report Date: August 22, 1995 

: KW02254 SBS 

: 9507410-07 

: Soil 

: 07/19/95 

: 07121195 
: Routine 

: Client 

DL 

0.81 

1.8 

0.23 

0.03 

72.l 
0.34 

0.35 

0.43 

0.87 

0.93 

28.2 

2.3 

0.26 

15.6 

0.81 

3.8 

0.43 

0.22 

0.02 

0.38 

0.2 

0.31 

0.43 

RL Units 

wt% 

2.6 mg/kg 
25.8 mg/kg 

2.6 mg/kg 
2.5 mg/kg 

2580 mg/kg 
2.5 mg/kg 

2.6 mg/kg 
2.6 mg/kg 
2.6 mg/kg 

10.3 mg/kg 
206 mg/kg 

10.3 mg/kg 
2.5 mg/kg 
103 mg/kg 
2.6 mg/kg 

10.J mg/kg 
2.5 mg/kg 
2.5 mg/kg 

0.03 mg/kg 
2.06 mg/kg 
2.06 mg/kg 

1.03 mg/kg 

2.06 mg/kg 

STATE GEL EPI 
FL E87 !56187294 E37-l71.JS7453 
NC 233 
SC 10120 !053'.l. 
TN 02934 
VA . 00151 
WI 99988779 

Page I of2 

DF Analyst Date Time Batch M C 

l.O MBB 08105195 1800 70442 

l.0 JSS 07/26/95 1510 69586 2 

LO 
l.0 

1.0 

100 JSS 08103195 1558 69586 2 
l.O JSS 07/26/95 1510 69586 2 
1.0 

1.0 
l.0 
1.0 

1.0 

1.0 

LO 
1.0 

1.0 

1.0 
l.O 
l.O 
I.0 ADF 07128/95 2002 69901 3 

2.0 NRM 08/04/95 0222 70089 2 

2.0 

2.0 

2.0 

..... -
iJ 

I l1llll ll!ll l\lll lllll ll11! 1111l lll!l llll llllll lllll llll !Ill 
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GENERAL ENG li'J"E ERIN G LAB 0 RA TQ RIES Laboratory Certifications 

Client: 

Contact: 

1Weeri11g roday ·s needs H·irh a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priorit)' 

Collector 

Parameter Qualifier Result 

Organic Prep 
-''aporati ve Loss @ 105 C 12 

La.ls Analysis 

Silver u 0.86 

Aluminum 1080 

Barium 7.1 

Berytlium B O.D7 
Calcium 469000 

Cadmium u 0.36 

Cobalt u 0.38 

Chromium B 4.4 

Copper B 5.5 
Iron 944 

Potassium B 117 

Magnesium 3340 

Manganese 9.3 

Sodium 881 
Nickel B 1.7 
Lead 11.9 

Vanadium u 0.46 

Zinc 20.7 

Mercury 0.04 

Arsenic B 1.1 
Antimony B 0.59 

Selenium u 0.33 

Thallium u 0.46 

Report Date: August 22, 1995 

: KW02255 SFS 

: 9507410-08 

: Soil 

: 07/19/95 

: 07/21/95 

: Routine 

: Client 

DL 

0.86 

1.9 

0.24 

0.03 

77.0 

0.36 

0.38 

0.46 

0.92 

0.99 

30.0 
2.4 

0.28 

16.7 

0.87 

4.0 

0.46 

0.23 
0.02 
0.41 

0.21 

0.33 

0.46 

RL Units 

we% 

2.8 mg/kg 

27.6 mg/kg 

2.8 mg/kg 

2.5 mg/kg 

2760 mg/kg 

2.5 mg/kg 

2.8 mg/kg 

2.8 mg/kg 

2.8 mg/kg 

11 mg/kg 

220 mg/kg 

11 mg/kg 

2.5 mg/kg 

110 mg/kg 

2.8 mg/kg 

11 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

0.03 mg/kg 

2.2 mg/kg 

2.2 mg/kg 

1.1 mg/kg 

2.2 mg/kg 

STATE GEL EPI 
FL E37!56/S7294 ES747'.!/S7453 
NC 233 
SC 10120 !0532 
TN 02934 
VA 00151 
Wl 99983T79 

I of2 

DF Analyst Date Time Batch M 

1.0 MBB 08/05/95 1800 70442 

1.0 JSS 07/26/95 1512 69586 2 

1.0 

LO 
LO 

100 JSS 08/03/95 1600 69586 2 

1.0 JSS 07126195 1512 69586 2 

1.0 

LO 
1.0 

1.0 

1.0 
1.0 

LO 
1.0 

1.0 

1.0 

1.0 

LO 
1.0 ADF 07/28/95 2005 69901 3 

2.0 NRM 08/04/95 0227 70089 2 

2.0 

2.0 

2.0 

2 ·7 

c 

I llllll lllll lll!l lllll !llll lllll lllll llll llllll llll! 11111111 
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GENERAL ENGINEERING LABORATORIES Laboratory Certificntion.s 

Client: 

Contact: 

i'vf er: ting today's needs willz a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOl 95 

Parameter 

Organic Prep 

Sample m 
Lab ID 
Matrix 

Dace Collected 
Dace Received 

Priority 

Collector 

Qualifier Result 

c:vaporative Loss @ 105 C 15 
:tals Analysis 

Silver u 0.87 
Aluminum 678 
Barium B 4.9 
Beryllium B 0.06 
Calcium 495000 
Cadmium u 0.37 

Cobalt u 0.38 
Chromium B 3.6 
Copper u 0.94 
Iron 343 

Pota.ssium B 61.4 

Magnesium 2480 

Manga~ese B 4.2 

Sodium 760 

Nick.el B 0.89 
Lead u 4.1 

Vanadium u 0.47 

Zinc B 2.2 

Mercury B 0.02 

Arsenic B 0.79 

Antimony u 0.22 

Selenium u 0.34 

Thallium u 0.47 
,,..,,-';,o!v,,,, 

Report Date: August 22, 1995 

: KW02256 SBS 
: 9507410..09 

: Soil 

: 07/19/95 
: 07/21/95 
: Routine 

: Client 

DL RL Units 

wt% 

0.87 2.8 mg/kg 

L9 28 mg/kg 

0.25 2.8 mg/kg 

0.03 2.5 mg/kg 

78.4 2800 mg/kg 

0.37 2.5 mg/kg 

0.38 2.8 mg/kg 

0.47 2.8 mg/kg 

0.94 2.8 mg/kg 

LO l L2 mg/kg 

30.5 224 mg/kg 

2.5 11.2 mg/kg 

0.28 2.5 mg/kg 

17.0 112 mg/kg 

0.89 2.8 mg/kg 

4.1 11.2 mg/kg 

0.47 2.5 mg/kg 

0.24 2.5 mg/kg 

0.02 O.Q3 mg/kg 

0.42 2.2 mg/kg 

0.22 2.2 mg/kg 

0.34 Li mg/kg 

0.47 2.2 mg/kg 

STATE GEL EP! 
FL ES7!56/S719-> ES7 47'Z/S7-153 
NC 233 
SC !Ol:?O 10582 
TN 0293-1 
VA 00151 
WI 99988779 

Page lof2 

DF Analyst Date Time Batch M C 

l.O MBB 08105195 1800 70442 

l.O ISS 01126195 1514 69586 2 
LO 
1.0 
LO 

100 JSS 08103195 1602 69586 2 
LO JSS 07/26/95 15 l4 69586 2 
LO 
l.O 
LO 
1.0 
LO 
LO 
1.0 
LO 
1.0 
LO 
1.0 
LO 
1.0 ADF 07/28/95 2007 69901 3 

2.0 NRM 08104195 0233 70089 2 

2.0 

2.0 
2.0 

. ,.... 
~~ 

I lllltl 111111!~111!!1!Ill!1111! 11111111! lllI!l II!ll tltl 1111 
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GENERAL ENGINEERING LABORATORIES LabornloryCertilictior.s 

1Vfeeting today ':s needs H'ith a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key WestlKW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
-.,aporative Loss @ 105 C 

dais Analysis 
Silver 

Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Selenium 

Thallium 

u 

B 

B 
B 

B 

u 

B 

u 
u 

7 

0.79 
737 

32.7 

0.07 

327000 

0.48 
0.84 
14.9 

79.0 

2020 

81.8 

2110 

33.8 

I 160 

5.2 

155 

0.43 

204 

0.21 

1.9 

6.1 

0.30 
0.43 

Report Date: August 22, 1995 

: KW02257 SFS 

: 9507410-10 

: Soil 

: 07119/95 

: 07/21195 

: Routine 

: Client 

DL 

0.79 

1.7 
0.22 

0.03 

70.7 

0.33 

0.34 

0.43 

0.85 

0.91 

27.5 

2.2 

0.25 

15.3 

0.8 

3.7 

0.43 

0.21 

0.02 

0.38 

0.19 

0.30 

0.43 

RL Units 

wt% 

2.5 mg/kg 

25.4 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2540 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

IO. I mg/kg 

202 mg/kg 

10.1 mg/kg 

2.5 mg/kg 

IOI mg/kg 

2.5 mg/kg 

10. l mg/kg 

2.5 mg/kg 

2.5 mg/kg 

0.03 mg/kg 

2.02 mg/kg 

2.02 mg/kg 

1.01 mg/kg 

2.02 mg/kg 

STATE GEL EPr 
FL ES7!5618729.t E37-l72187-HS 
NC 233 
SC 10120 !0532 
TN 0293-l 
VA 00!5l 
WI 99988779 

Page I of2 

DF Analyst Date Time Batch M C 

LO MBB 08/05/95 1800 70442 

1.0 JSS 07/26/95 1438 69586 2 

1.0 

LO 
1.0 

100 JSS 08/03/95 1651 69586 2 

1.0 JSS 07126/95 1438 69586 2 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

LO 
1.0 

1.0 

LO 
1.0 ADF 07/28/95 2010 69901 3 

2.0 NRM 08/04/95 0239 70089 2 
2.0 

2.0 

2.0 

.- ~ 

Jl 

I lllill lllll lllll lllll lllll lllll lllll llll l!llll l!lll II!! llll 
P 0 Bo:< 307 l:? • Charlesron. SC '.l94 I 7 • 1303) 556·8 l 7 l • Fax (803) 766-! ! 7£9507410-10" 

"'"" 



GENERAL ENGINEERING LABORATORIES Laboratory Certifications 

Client: 

Contact: 

1'vleeting wday's needs 1..:ith a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 
Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 

/""" t::vaporative Loss @ 105 C 8 
:~tals Analysis 

Silver u 0.83 

Aluminum 1590 

Barium 54.8 

Beryllium B 0.08 

Calcium 349000 

Cadmium B 0.61 

Cobalt B 1.5 

Chromium 20.4 

Copper 221 

Iron 14200 

Potassium B 127 

Magnesium 4570 

Mangaf)ese 163 

Sodium 1060 

Nickel 14.S 

Lead 382 

Vanadium u 0.45 

Zinc 1050 

Mercury 0.56 

Arsenic 5.6 

Antimony 10.l 

Selenium u 0.32 

Thallium B 0.45 

Report Date: August 22, 1995 

: KW02258 SBS 

: 9507410-11 

: Soil 

: 07119195 
: 07121195 

: Routine 

: Client 

DL 

0.83 

1.8 
0.24 

0.03 

74.9 

0.35 

0.36 

0.45 

0.9 

0.96 

29.1 

2.4 

0.27 

16.3 

0.85 

3.9 

0.45 
0.23 

0.01 

0.4 

0.21 

0.32 

0.44 

RL Units 

wt% 

2.7 mg/kg 

26.6 mg/kg 

2.7 mg/kg 

2.5 mg/kg 

2660 mg/kg 

2.5 mg/kg 

2.7 mg/kg 

2.7 mg/kg 

2.7 mg/kg 

10.7 mg/kg 

214 mg/kg 

10.7 mg/kg 

2.5 mg/kg 

107 mg/kg 

2.7 mg/kg 

10.7 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

0.03 mg/kg 

2.1 mg/kg 

2.1 mg/kg 

1.07 mg/kg 

2.1 mg/kg 

STATE GEL EPI 
FL E87156/S729.: Es1.:n;s;.:ss 
NC 233 
SC l0i20 !0532 
TN 02934 
VA 00151 
WI 99988Ti9 

Page 1 of2 

DF Analyst Date Time Batch M 

LO MBB 08105195 1800 70442 

1.0 JSS 07/26/95 1516 69586 2 
1.0 

LO 
1.0 

100 JSS 08/03/95 1607 69586 2 
LO JSS 07126195 1516 69586 2 
LO 
1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 

LO 
l.O 
1.0 

1.0 

1.0 ADF 07/28/95 2012 69901 3 

2.0 NRM 08/04/95 0256 70089 2 

2.0 

2.0 

2.0 

c 

I llll!l lllll lll!l 1I!ll \llll lllll lllll llll llllll llll! llll 1111 
PO Box 30712 • Chariesron. SC 294 l 7 • !803) 556-8 l 7 ! ·Fax (803) 766- t I 789507410-1 l ~ 



GENERA..L ENGINEERING LABORATORIES LaboratorvCertifications 

1vfeeting today's needs wir!r a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Cliem: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 

Dace Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 

"1aporative Loss @ 105 C 

.~tals Analysis 

Silver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Selenium 

Thallium 

B 

B 

B 

B 

B 

u 

B 

B 

6 

4.2 

4990 

198 

0.09 

319000 

3.3 

5.0 

43.8 

447 

26100 

190 

4260 

274 

1090 

35.5 

950 

0.42 

1910 

1.5 

8.5 

21.2 

0.88 

1.4 

Report Date: August 22, 1995 

: KW02259 SFS 

: 9507410-12 

: Soil 

: 07/19/95 

: 07/21/95 

: Routine 

: Client 

DL 

0.78 

1.7 

0.22 

0.03 
-70.3 

0.33 

0.34 

0.42 

0.84 

0.9 

27.2 

2.2 

0.24 

15.2 

0.79 

3.6 

0.42 

0.21 

0.02 

0.37 

0.19 

0.29 

0.41 

RL Units 

wt% 

2.5 mg/kg 
25 mg/kg 

2.5 mg/'.:g 

2.5 mg/kg 
2500 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

10 mg/kg. 

200 mg/kg 

10 mg/kg 
2.5 mg/kg 

100 mg/kg 
? -__ ) mg/kg 

10 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

0.03 mg/kg 

2 mg/kg 

2 mg/kg 

mg/kg 

2 mg/kg 

STA IT GEL EPI 
FL E87!56137:!94 E37.+i2JS7-+58 
NC 233 
SC 10120 10532 
TN 02934 
VA 00151 
Wl 99983Ti9 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 MBB 08105195 1800 70442 

1.0 JSS 07126195 1518 69586 2 
1.0 

1.0 

1.0 

100 JSS 08/03/95 1609 69586 2 

1.0 JSS 07/26/95 1518 69586 2 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 ADF 07/28/95 2019 69901 3 

2.0 NRM 08/04/95 0301 70089 2 

2.0 

2.0 

2.0 

:J J 

lllllll lllll lllll ll!ll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 307 I 2 • Ch"-rkston. SC 29.:! l 7 • (S03) 556-S I 7 I • F:ix (803) 766- I 1789507410- ! 2· 



GENERAL ENGINEERING LABORATORIES 
Laboratory Certifications 

Client: 

Contact: 

i'vleetin3 roday ·s needs witlz a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 t-0350 

Ms. Lori Keller 
Project Descriprion: Key West!KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 

'aporative Loss @ !05 C 8 
:tals Analysis 

Silver u 0.80 
Aluminum 2220 

Barium 133 

Beryllium B 0.11 

Calcium 383000 

Cadmium B 2.3 

Cobalt B 2.5 

Chromium 30.7 

Copper 1040 

Iron 11200 

Potassium B 192 

Magnesium 4880 

Manganese 170 

Sodium 1390 

Nickel 27.3 

Lead 895 

Vanadium B 0.89 

Zinc 979 

Mercury 0.86 

Arsenic 6.9 

Antimony 27.8 

Selenium u 0.31 

Thallium B 0.53 

Report Date: August 22, 1995 

: KW02260 SBS 

: 95074!0-13 

: Soil 
: 07/19/95 

: 07/21/95 

: Routine 

: Client 

DL 

0.80 

1.8 
0.23 

O.D3 
72.1 

0.34 

0.35 

0.43 

0.87 

0.93 

28.l 

2.3 

0.26 

15.6 

0.81 

3.8 

0.43 

0.22 

0.02 

0.38 

0.2 

0.31 

0.43 

RL Units 

wt% 

2.6 mg/kg 
25.6 mg/kg 

2.6 mg/kg 

2.5 mg/kg 

2560 mg/kg 

2.5 mg/kg 

2.6 mg/kg 

2.6 mg/kg 

2.6 mg/kg 

10.3 mg/kg 

206 mg/kg 

10.3 mg/kg 

2.5 mg/kg 
103 mg/kg 

2.6 mg/kg 

10.3 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

0.03 mg/kg 
2.1 mg/kg 
2.1 mg/kg 

mg/kg 

2.1 mg/kg 

STATE GEL EPr 
Ft E37!56iS7294 E3747"2/Si45.3 
NC 233 
SC 10!20 10532 
TN 01934 
VA 00151 
WI 99983779 

Page 1 of2 

DF Analyst Date Time Batch M 

LO MBB 08105195 1800 70442 

1.0 JSS 07/26/95 1520 69586 2 
1.0 

1.0 

1.0 

100 JSS 08/03/95 1611 69586 2 
1.0 JSS 07/26/95 1520 69586 2 
1.0 

1.0 

LO 
1.0 

LO 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

LO ADF 07/28/95 2022 69901 3 

2.0 NRM 08104195 0307 70089 2 

2.0 

2.0 

2.0 

37 

c 

11111111111111!111111111111111111111111111111111111111111111 

p 0 Bo.-.: 307 ! 2 • Ch::ir!eston. SC 19..t !7 • (803l 556-8171 • F:ix rS03 l 766-1 lO- \ 3 • 



GENERAL ENGINEERING LABORATORIES LaooratoryCertific:itions 

Client: 

Contact: 

ii/lee ting roday 's needs 1~·ith a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 !-0350 

Ms. Lori Keller 
Project Desc:iption: Key WestlKW 

cc: BECH00!95 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
i::vaporative Loss@ 105 C 7 

ials Analysis 

Silver u 0.81 
Aluminum 1520 
Barium 38.4 
Beryllium B 0.08 
Calcium 370000 

Cadmium B 0.96 

Cobalt B 1.1 
Chromium 15.4 

Copper 125 

Iron 7710 

Potassium B 171 

Magnesium 6360 

Manganese 136 

Sodium 1540 

Nickel 12.2 

Lead 204 

Vanadium u 0.44 

Zinc 290 

Mercury 0.32 

Arsenic 3.4 

Antimony 5.8 

Selenium u 0.31 

Thallium u 0.44 

Report Date: August 22, 1995 

: KW0226 ! SFS 

: 9507410-14 

: Soil 
: 07/19/95 
: 07/21/95 
: Routine 

: Client 

DL RL Units 

wt% 

0.81 2.6 mg/kg 

1.8 26 mgfieg 

0.23 2.6 mgfi<g 

0.03 2.5 mg/kg 

72.8 260 mg/kg 

0.34 2.5 mg/kg 

0.35 2.6 mg/kg 
0.44 2.6 mg/kg 

0.87 2.6 mg/kg 

0.94 10.4 mg/kg 

28.3 208 mg/kg 

2.3 10.4 mg/kg 

0.26 2.5 mg/kg 

15.8 104 mg/kg 

0.82 2.6 mgfi<g 

3.8 !0.4 mg/kg 

0.44 2.5 mg/kg 

0.22 2.5 mg/kg 

O.Dl 0.03 mg/kg 

0.39 2.1 mg/kg 

0.2 2.1 mg/kg 

0.3[ mg/kg 

0.44 2.1 mg/kg 

STATE GEL EP! 
FL E87156187294 ES7472JS7.t5S 
NC 233 
SC !0120 to.582 
TN 02934 
VA 00!51 
WI 99988779 

Page l of2 

DF Analyst Date Time Batch )1 

l.D MBB 08105195 1800 70442 

1.0 JSS 07/26/95 1522 69586 2 
1.0 

1.0 
LO 

100 JSS 08103195 1613 69586 2 

1.0 JSS 07/26/95 1522 69586 2 
LO 
LO 
1.0 

LO 
1.0 

LO 
LO 
1.0 

1.0 
1.0 

1.0 
LO 
LO ADF 07/28/95 2024 6990! 3 

2.0 NRM 08104195 0313 70089 2 

2.0 

2.0 

2.0 

3G 

c 

I llllll lllll lllll lllll lll!l lllll lllll llll llllll lllll llll llll 
PO Box 307 l 2 • Charlescon. SC 29417 • (803) 556-817 l • fa'< (803) 766-l i 7895Q7410-l4* 

....... 



GENERA..L ENGINEERING LABORATORIES Labor:HoryCmmCltions 

Client: 

Contact: 

· ,\,[ eering roday 's needs n·irh a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box. 350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr.IKV/ 

cc: BECHOOl 95 Report Date: August 22, 1995 

Sample ID : KW02262 SBS 

Lab ID : 9507410-15 

Matrix. : Soil 

Date Collected : 07119/95 

Date Received : 07/21/95 

Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units 

Organic Prep 
'"'vaporative Loss @ 105 C 8 wt% 

.tals Analysis 

Silver u 0.84 0.84 2.7 mg/kg 

Aluminum 702 1.9 26.9 mg/kg 

Barium 32.9 0.24 2.7 mg/kg 

Beryllium B 0.05 0.03 2.5 mg/kg 

Calcium - 453000 75.6 2700 mg/kg 

Cadmium u 0.36 0.36 2.5 mg/kg 

Cobalt B 0.96 0.37 2.7 mg/kg 

Chromium 12.3 0.45 2.7 mg/kg 

Copper 288 0.91 2.7 mg/kg 

Iron 7220 0.97 10.8 mg/kg 

Potassium B 64.5 29.4 216 mg/kg 

Magnesium 2610 2.4 10.8 mg/kg 

Mangan.ese 76.7 0.27 2.5 mg/kg 

Sodium 898 16.4 108 mg/kg 

Nickel 7.4 0.85 2.7 mg/kg 

Lead 194 3.9 10.8 mg/kg 

Vanadium u 0.45 0.45 2.5 mg/kg 

Zinc 570 0.23 2.5 mg/kg 

Mercury 0.46 0.02 0.03 mg/kg 

Arsenic B 1.9 0.4 2.2 mg/kg 

Antimony 5.2 0.21 2.2 mg/kg 

Selenium u 0.32 0.32 1.1 mg/kg 

Thallium u 0.45 0.45 2.2 mg/kg 

STATE GEL EP! 
FL E37 l56/3729-! E37.!7'.YS7.:5s 
NC 233 
SC 10120 1053"2 
TN 0293.l 
VA 00151 
WI 99983779 

Page I of2 

DF Analyst Date Time Batch M c 

1.0 MBB 08/05/95 1800 70442 

l.O JSS 07/26/95 1524 69586 2 

1.0 

1.0 

1.0 
100 JSS 08/03/95 1615 69586 2 

1.0 JSS 07/26/95 1524 69586 2 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 ADF 07/28/95 2027 69901 3 

2.0 NRM 08104195 0318 70089 2 

2.0 
2.0 

2.0 

41 

I llllll ll!ll lllll lllll llll! 1111111111111! 111111111111111 llll 

PO Box 307! 2 • Ch:i.rleston. SC 29417 • (803) 556-817 I • F:i.x (803) 766-117!!9507410-15" 
-



GENERAL ENGINEERING LABORt\TORIES LaboratoryCertificitions 

Client: 

Contact: 

,'v/eeting roday 's needs with a \·ision for romorroH'. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesr/KW 

cc: BECH00!95 

Sample ID 

Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 

F.vaporative Loss @ 105 C 8 

tals Analysis 
Silver 5.7 

Aluminum 2650 

Barium 270 

Beryllium B 0.15 

Calcium 344000 

Cadmium 10.8 

Cobalt 6.7 

Chromium 63.4 

Copper 6230 

Iron 30500 

Potassium 260 

Magnesium 4800 

Manganese 634 

Sodium 1120 

Nickel 130 

Lead 2160 

Vanadium 14.7 

Zinc 2580 

Mercury 1.6 

Arsenic 23.6 

Antimony 74.2 

Selenium B 0.55 

Thallium B 1.4 

Report Date: August 22, 1995 

: KW02263 SFS 

: 9507410-16 

: Soil 

: 07/19/95 

: 07/21/95 

: Routine 

: Client 

DL RL Units 

wt% 

0.82 2.6 mg/kg 

1.8 26. l mg/kg 

0.23 2.6 mg/kg 

0.03 2.5 mg/kg 

73.2 2610 mg/kg 

0.35 2.5 mg/kg 

0.36 2.6 mg/kg 

0.44 2.6 mg/kg 

0.88 2.6 mg/kg 

0.95 10.S mg/kg 

28.6 210 mg/kg 

2.3 l0.5 mg/kg 

0.26 2.5 mg/kg 

15.9 105 mg/kg 

0.83 2.6 mg/kg 

3.8 10.5 mg/kg 

0.44 2.5 mg/kg 

0.22 2.1 mg/kg 

0.02 O.Q3 mg/kg 

0.39 2.1 mg/kg 

0.2 2. [ mg/kg 

0.3 1 mg/kg 

0.44 2.1 mg/kg 

STATE GEL EPI 
FL ES7!56187'.!9-I E87-li'.1'S7.!5S 
NC 233 
SC 10!20 10582 
TN 0293-1 
VA 00l5l 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 MBB 08/05/95 1800 70442 

LO JSS 07/26/95 1547 69586 2 

1.0 

1.0 

LO 
IOQ JSS 08/03/95 1617 69586 2 

1.0 JSS 07126/95 1547 69586 2 

l.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

LO 
1.0 ADF 07/28/95 2029 69901 3 

2.0 NRM 08/04/95 0324 70089 2 

2.0 

2.0 

2.0 

43 

c 

I llllll lllll lllll lll!l lllll lllll lllll llll llllll lllll llll llll 
P 0 Box. 307 !2 •Charleston, SC 29417 • (803) 556-8171 • Fax (803) 766-117895074 l0-16* 

....... 



GENERA.L ENGINEERING LAB ORA.TORIES Laboratory Certifications 

i'v!eeting today.'s needs with a vision for romorro»'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Dace Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 

,.,.__,t::vaporative Loss@ 105 C 

,~tals Analysis 
Silver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 

Mangar:ese 

Sodium 

Nickel 

Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Selenium 

Thallium 

u 

B 

u 

B 

x 

B 
B 

1 

0.79 

2360 

135 

0.88 

324000 

0.33 

25.9 
92.9 

1040 

23200 

336 

3500 

63.6 

1370 

36.9 

642 
0.76 

857 

2.1 

36.9 

41.7 

0.55 

0.76 

Report Dace: August 22, 1995 

: KW02264 SBS 

: 9507410-17 

: Soil 

: 07/19/95 

; 01121195 
: Routine 

: Client 

DL 

0.79 

l.7 
0.22 

0.03 

70.7 

0.33 

0.34 

0.42 

0.85 

0.91 

27.6 

2.2 

0.25 

15.3 

0.8 

3.7 

0.42 

0.21 

0.02 

0.38 

0.19 

0.29 

0.42 

RL Units 

wt% 

2.5 mg/kg 

25.4 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2540 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

10.1 mg/kg 

203 mg/kg 

10. l mg/kg 

2.5 mg/kg 

101 mg/kg 

2.5 mg/kg 

10.l mg/kg 

2.5 mg/kg 

2 mg/kg 

0.03 mg/kg 

2 mg/kg 

2 mg/kg 

l mg/kg 

2 mg/kg 

STATE GEL EPI 
FL E37!56187294 E37472187458 
NC 233 
SC !0120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page l of2 

DF Analyst Date Time Batch M 

1.0 MBB 08105195 1800 70442 

1.0 JSS 07/26/95 1549 69586 2 
LO 
1.0 

LO 
100 JSS 08/03/95 1629 69586 2 

1.0 JSS 07/26195 1549 69586 2 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 

LO 
1.0 
1.0 

1.0 

l.O 
1.0 ADF ITT/28/95 2032 69901 3 

2.0 NRM 08/04/95 0330 70089 2 
2.0 

2.0 

2.0 

c 

I \1111111\111111111111 !ll!l l!ltl lllll llll llllll l!lll llllllll 

PO Box 30712 •Charleston. SC 29417 • (803) 556-8171 •Fax (803) 766-l l7~5074!0-!7* 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES Laboratory Certifications 

1\tfeeting roday·s Heeds wirh a vision for tomorro1v. 

CERTIFICATE OF ANALYSIS 

Bee heel 
PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

STATE 
FL 
NC 
SC 
1N 
VA 
WI 

GEL E?! 
ES7l56/87294 ES747213745S 
233 
rn120 10532 
02934 
00151 
99953779 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Metals Analysis 
Mercury 

Sample ID 

Lab ID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Qualifier Result 

D 2.3 

Report Date: August 22, l 995 

: 950710-17 DLl KW02264 SBS 

: 9507410-21 

: Soi! 
: 07119195 
: 07/21/95 
: Routine 

: Client 

DL RL Units 

0.01 0.03 mg/kg 

Page l of 2 

DF Analyst Date Time Batch M C 

2.0 ADF 07/29/95 1206 69901 I N 

The following prep procedures were performed: 
Mercury 

M= l\.Iethod 

Ml 

ADF 07n1!95 2200 69901 

Method-Description 

EPA 7471 

I llllll lllll lllll ll!ll lllll lllll lll!l ll!l llllll lllll llll llll 
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GENERi.\L ENGINEERING LABORATORIES th- c . . 
a.....,ratory •rtilicauons 

A-leering today's needs with a vision for comorrow. 

Client: 

Contact: 
Project Description: 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 
Key West/KW 

OF ANALYSIS 

cc: BECHOOL95 Report Date: August 22, ! 995 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
~vaporative Loss@ 105 C 

,ta)s Analysis 
Stiver 
Aluminum 
Barium 
Beryllium 

- Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Porassium 
Magnesium 
Mangan~se 

Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 
Thallium 

u 

B 

B 

B 

B 

B 
B 

9 

0.82 
2180 

153 
0.10 

345000 
2.3 
3.4 

34.l 
895 

18700 
198 

5280 
226 

1540 
33.7 
832 
3.5 

983 
0.71 
6.0 

40.1 
0.75 
0.72 

: KW02265 SFS 
: 9507410-18 
: Soil 
: 07119/95 
: 07/21/95 
: Routine 
: Client 

DL 

0.82 
1.8 

0.23 
0.03 
74.2 
0.35 
0.36 
0.45 
0.89 
0.95 
28.9 

2.3 
0.27 
16.l 
0.84 
3.9 

0.45 
0.22 
0.02 
0.39 
0.2 
0.3 

0.44 

RL Units 

wt% 

2.6 mg/kg 
26.4 mg/kg 
2.6 mg/kg 
2.5 mg/kg 

2640 mg/kg 
2.5 mg/kg 
2.6 mg/kg 
2.6 mg/kg 
2.6 mg/kg 

10.6 mg/kg 
211 mg/kg 
10.6 mg/kg. 

2.5 mg/kg 
106 mg/kg 
2.6 mg/kg 

10.6 mg/kg 
2.5 mg/kg 
2.1 mg/kg 

0.03 mg/kg 
2.1 mg/kg 
2.1 mg/kg 
1.1 mg/kg 
2.1 mg/kg 

sTATE GEL EPI 
FL E87 ! 56137294 E37-l7'.!/S7458 
NC 233 
SC l0l20 !0582 
TN 0293-l 
VA 00!5! 
wr 99988779 

Page I of2 

DF Analyst Date Time Batch M C 

1.0 MBB 08/05/95 !800 70442 

l.O JSS 07/26/95 1552 69586 2 
1.0 
1.0 
1.0 

100 JSS 08/03/95 1632 69586 2 
1.0 JSS 07126/95 1552 69586 2 
1.0 
1.0 
LO 
1.0 
l.O 
1.0 
1.0 
LO 
I.(} 

LO 
1.0 
LO 
LO ADF 07128195 2034 69901 3 
2.0 NRM 08/04/95 0335 70089 2 
2.0 
2.0 
2.0 

1 ... , 

4- ( 

I llllll ll!ll lllll lllll lllll lllll lllll llll llllll 111111111 llll 
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GENERAL ENGINEERING LABORATORIES Laboratory Certifications 

Meeting today's needs 11;ith a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
F.vaporative Loss @ 105 C 

tals Analysis 
Silver 
Aluminum 
Barium 
Beryllium 
Calcium 

Cadmium 
Cobalt 
Chromium 
Copper 

Iron 
Potassium 
Magnesium 
Manganese 
Sodium 

Nickel 
Lead 
Vanadium 
Zinc 
Mercury 

Arsenic 
Antimony 
Selenium 

Thallium 

B 

B 

II 

6.2 
3910 

192 
0.12 

293000 
6.9 
6.3 

75.8 
9850 

46500 
237 

3570 
279 

83 l 
93.l 

4780 
16.7 

2090 
0.72 
24.9 

105 

1.4 

1.7 

Report Dace: August 22, 1995 

: KW02266 SBS 
: 9507410-19 
: Soil 
: 07/19/95 
: 07/21/95 
: Routine 
: Client 

DL 

0.84 
1.9 

0.24 
0.03 
76.3 
0.36 
0.37 
0.46 
0.92 
0.98 

29.7 
2.4 

0.27 
16.6 
0.86 
4.0 

0.46 
0.23 
0.02 
0.41 
0.21 

0.31 
0.45 

RL Units 

wt% 

2.7 mg/kg 
27.3 mg/kg 

2.7 mg/kg 
I.I mg/kg 

2730 mg/kg 
2.5 mg/kg 
2.7 mg/kg 
2.7 mg/kg 

2.7 mg/kg 
10.9 mg/kg 

218 mg/kg 
10.9 mg/kg 
2.5 mg/kg 
109 mg/kg 
2.7 mg/kg 

10.9 mg/kg 

l.l mg/kg 
2.2 mg/kg 

0.03 mg/kg 
2.2 mg/kg 
2.2 mg/kg 

l.l mg/kg 

2.2 mg/kg 

STATE GEL EP! 
FL E37 l 56i8729-l E37-l72/S7-l53 
NC 233 
SC 10120 10582 
TN 0293-l 
VA 00151 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 MBB 08105195 1800 70442 

1.0 JSS 07/26/95 1555 69586 2 
1.0 
1.0 
1.0 

100 JSS 08/03/95 1634 69586 2 
1.0 JSS 07/26/95 1555 69586 2 
1.0 
1.0 
1.0 

1.0 
1.0 
l.O 

l.O 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 ADF 07/28/95 2037 6990i 3 
2.0 NRM 08/04/95 0341 70089 2 
2.0 

2.0 
2.0 

c 

11111111111111111111rn111111111111111111111111111111111111 

P 0 Box 30712 ·Charleston. SC 29417 • (803) 556-8171 ·fa~ (803) 766-117€>;lso74l0-l9" 
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GENER.AL ENGINEERING LABOR.A.TORIES Laboratory Certifications 

Client: 

Contact: 

iV!eering today's needs ;;·ith a. vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key WesrJK.W 

cc: BECHOOJ95 

Sample ID 

Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 

/'''-.Evaporative Loss@ !05 C 5 
~tals Analysis 

.:>i!ver u 0.78 

Aluminum 973 

Barium 30.8 

Beryllium B 0.07 

Calcium 369000 

Cadmium B 0.45 

Cobalt B l.l 
Chromium 19.4 

Copper 202 
Iron 3700 

Potassium B 145 

Magnesium 3020 

Manganese 37.0 

Sodium 1480 

Nickel B 4.0 

Lead 241 

Vanadium u 0.42 

Zinc 160 

Mercury x 2.6 
Arsenic 2.0 

Antimony 2.8 

Selenium u 0.30 

Thallium u 0.42 

Report Dace: August 22, 1995 

: KW02267 SFS 

: 9507410-20 

: Soil 

: 07/l9/95 

: 07/21/95 

: Routine 

: Client 

DL RL Units 

wt% 

0.78 2.5 mg/kg 

L7 25. l mg/kg 

0.22 2.5 mg/kg 

O.D3 2.5 mg/kg 

70.0 2510 mg/kg 

0.33 2.5 mg/kg 

0.34 2.5 mg/kg 

0.42 2.5 mg/kg 

0.84 2.5 mg/kg 

0.9 10 mg/kg 

27.2 201 mg/kg 

2.2 10 mg/kg 

0.24 2.5 mg/kg 

15.2 100 mg/kg 

0.79 2.5 mg/kg 

3.6 10 mg/kg 

0.42 2.5 mg/kg 

0.21 2 mg/kg 

0.02 0.03 mg/kg 

0.37 2 mg/kg 

0.19 2 mg/kg 

0.30 mg/kg 

0.42 2 mg/kg 

DF 

LO 

LO 

1.0 

LO 

1.0 

JOO 
1.0 

1.0 

l.0 

LO 
LO 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

2.0 

2.0 

2.0 

STATE GEL EP! 
FL E37!5613729.i ES747:.'Si-153 
NC 133 
SC 10110 !058'.! 
TN 02934 
VA OOI:i! 
WI 99988779 

Page I of2 

Analyst Date Time Batch M 

MBB 08/05/95 1800 70442 

JSS 07/26/95 1557 69586 

JSS 08103195 1636 69586 

JSS 07/26/95 1557 69586 

ADF 07/28195 2039 69901 

NRM 08/04/95 03•~7 70089 

·- l J 

2 

2 

2 

3 
2 

c 

I \lll\111111 ll!ll ll!ll lllll 1\lll lllll llll llllll lllll llll llll 
PO Bo.'< 307 l2 ·Charleston. SC 29417 • (803) 556-8171 •fox (803) 766-l i 7i59507410-20" 



GENERL\.L ENGINEERING LABORATORIES 
Laboratory Certifications 

Client: 

Contact: 

1'1/eeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWestJKW 

cc: BECHOOl 95 

Parameter 

Metals Analysis 
iVlercury 

Sample ID 

Lab ID 

Matrix 

Date Collected 
Date Received 

Priority 

Collector 

Qualifier Result 

D 2.9 

The following prep procedures were performed: 

Mercury 

M ==Method 

Ml 

Report Dace: August 22, 1995 

: 9507410-20 DLI KW02267 SFS 

: 9507410-22 

: Soil 
:07/19/95 

: 07/21/95 

: Routine 
: Client 

DL RL Units 

0.02 0.03 mg/kg 

Method-Description 

EPA 7471 

STATI: GEL EP! 
FL E37 ! 5 61372 9.: E37.:7:2J37.:53 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988779 

Page l of2 

DF Analyst Date Time Batch ~1 C 

2.0 ADF 07/29/95 1208 6990! I N 

ADF 07/27/95 2200 69901 

I llllll lllll lllll lllll lllll lllll lllll llll llllll lllll llll llll 
P 0 Box 30712 • Charleswn. SC 294 I 7 • (803) 556-8171 • Fax (803) 766-11 ?8:)507410-22" 



GEl\l'ER:\L ENGINEERING LABORATORIES uooratary c.,rutk~uom 
/vfeering lOday's needs with a vision for lOmorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Cont:ict: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Projec~ Description: Key W esr/KV./ 

cc: BECH00!95 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

!tals Analysis 

_,ilver 
Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 
Manganese 
Sodium· 

Nick.el 
Le:id 

Vanadium 

Zinc 

Mercury 
Arsenic 

Antimony 

Selenium 
Thallium 

u 

B 

u 
B 

B 

u 

B 
B 
u 

8.0 

0.82 

830 

20.2 

0.13 

-401000 

0.34 

0.63 

7.3 

45.2 

!020 
154 

3690 

18.8 

1490 
2.8 

64.8 
0.44 

5 l.J 
0.56 

2.1 

0.97 

0.40 

0.44 

Report Date: August 20, 1995 

: KW02268 SBS 

: 9507411-01 

: Soil 

: 07/19/95 

: 07121195 

: Routine 

: Clienc 

DL 

1.0 

0.82 

l.8 
0.23 

0.03 

73.5 

0.35 

0.36 

0.44 

0.88 

0.94 

28.6 

2.3 

0.26 

15.9 

0.83 

3.8 
0.44 

0.22 

0.0! 

0.39 

0.2 
0.3 

0.44 

RL Units 

1.0 Wt% 

5.2 mg/kg 
26.3 mg/kg 

5.2 mg/kg 
5.2 mg/kg 

2630 mg/kg 
0.52 mg/kg 

5.2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

10.5 mg/kg 
210 mg/kg 

!0.5 mg/kg 
5.2 mg/kg 
105 mg/kg 
5.2 mg/kg 

!0.5 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

0.03 mg/I<g 
2.1 mg/kg 
2.i mg/kg 
2. l mg/kg 
2. ! . mg/kg 

STATE GEL EP! 
FL ES7156/ST!94 ES7-17~:r7-153 
NC :!JJ 
SC 10120 l05S2 
TN 02934 
VA 00151 
W1 99988779 

Page l of2 

DF Analyst Date Time Batch M 

LO DDT 08105195 !800 70443 

l.O JSS 07128/9 5 1025 69587 2 
1.0 

1.0 

LO 
100 JSS 08/03/95 1908 69587 2 
l.O JSS 07128195 1025 69587 2 
1.0 

l.O 

l.0 
1.0 

LO 
LO 
1.0 

LO 
l.O 
1.0 
l.0 

LO 
l.0 ADF 07128/95 21 !O 69902 3 

2.0 NRM 08/04/95 2254 70091 2 

2.0 

2.0 

2.0 

c 

11111111111111~ m~1~1&ifil11~1N11m m1 ~ 
P 0 Bo:t. 3071'.:: • Ch:iri<!scor.. SC 29~!7 • (30J) 556-3!7! ·fa'< (3031166-! !~507~! 1·01" 



G ENER,.\L ENG Ii.~E RL'{ G LAB 0 RAT 0 RIES Laboratory Certifications 

Meeting today ·s needs wirh a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Cont.act: 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Key W esr/1."'VV 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Dace Collected 
Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

:tals Analysis 
Silver 

Aluminum 
Barium 
Beryllium 

Calcium 
Cadmium 

Cobalt 

Chromium 
Copper 

Iron 

Potassium 

Magnesium 
~fangai:ese 

Sodium 

Nickel 

Le::id 
Vanadium 

Zinc 
Mercury 
Arsenic 

Antimony 

Selenium 

Tnallium 

u 

B 

B 
B 

B 

u 
u 

5.0 

0.80 

1800 

99.5 

0.09 

333000 

1.9 

2.0 

27.2 

449 
13100 

203 

5590 

178 

1640 
21.6 

999 
3.3 

890 

L3 
4.6 

46.7 
0.3! 

0.43 

Report Dace: August 20, 1995 

: KW02269 SBS 

: 9507411-02 

: Soil 

: 01119195 
: 07121/95 

: Routine 

: Client 

DL 

1.0 

0.80 
1.8 

or • ..:.> 

0.03 

72.l 
0.34 

0.35 

0.43 

0.86 

0.93 

28.1 

2.3 

0.26 

15.6 

0.81 

3.8 

0.43 

0.22 
0.0( 

0.38 

0.2 

0.31 

0.43 

RL Units 

1.0 wt% 

5.2 mg/kg 
25.8 mg/kg 
5.2 mg/kg 
- ., J._ mg/kg 

2580 mg/kg 
0.52 mg/kg 

5.2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

10.3 mg/kg 
206 mg/kg 
10.3 mg/kg 
5.2 mg/kg 
103 mg/kg 
5.2 mg/kg 

10.3 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

0.03 mg/kg 
2.1 mg/kg 
2. I mg/kg 
2.1 mg/kg 
2.1 mg/kg 

STATE GEL El'! 
FL ES7!5<il87'!94 El!7..\7:2/S7453 
NC 233 
SC 10120 l05S2 
TN 02934 
VA 00:51 
WI 99988779 

?age lof2 

DF Analyst Date Time Batch M C 

1.0 DDT 08105195 1800 70443 

1.0 JSS ITT 128/9 5 l 058 69587 2 
1.0 

1.0 

1.0 

100 JSS 08103/95 1913 69587 2 

1.0 JSS ITT/28/95 1058 69587 2 

1.0 

1.0 

1.0 

LO 
1.0 
1.0 

LO 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 ADF 07/28195 2112 69902 3 

2.0 NRM 08/04/9 5 2300 70091 2 

2.0 

2.0 

2.0 

000014 
I !11111 !llll lllll lllll lllll l!lll lllll llll llllll lllll llll llll 
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GENER~L ENGINEERING LABOR4.TOR1ES uoora1<>ryc.ronc:auons 

Client: 

Comact: 

Meering rot.lay 's needs with a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 Report Date: August 20, t 995 

Sample ID : i<W02270 SBS 

Lab ID : 9507411-03 

Matrix : Soil 

Date Collected : 07/19/95 

Dace Received : 07/21/95 

Priority : Routine 
Collector : C!iem 

Parameter Qualifier Result DL RL Units 

Organic Prep 

""'""'Evaporative Loss @ 105 C 11.0 1.0 LO wt% 

:tals Analysis 
Silver u 0.87 0.87 5.6 mg/kg 

Aluminum 435 1.9 27.8 mg/kg 

Barium 21.J 0.24 5.6 mg/kg 

Beryllium B 0.04 0.03 5.6 mg/kg 

Calcium 421000 77.7 2780 mg/kg 

Cadmium u 0.37 0.37 5.6 mg/kg 

Cobalt B 0.48 0.38 5.6 mg/kg 

Chromium 9.0 0.47 5.6 mg/kg 

Copper 55.6 0.93 5.6 mg/kg 

Iron 1760 LO 1 !.l mg/kg 

Potassium B 99.4 30.2 222 mg/kg 

Magnesium 2820 2.4 l I.l mg/kg 

Mangai;:ese 14.7 0.28 5.6 mg/kg 

Sodium 1640 16.9 l l l mg/kg 

Nickel B 3.4 0.88 5.6 mg/kg 

Le:.i.d 77.3 4.0 11.l mg/kg 

Vanadium u 0.47 0.47 5.6 mg/kg 

Zinc !08 0.23 5.6 mg/kg 

~h:rcury x l l.I 0.01 0.04 mg/kg 

Arsenic B l.6 0.41 2.2 mg/kg 

Antimony 4.1 0.21 2.2 mg/kg 

Selenium u 0.33 0.33 l.l mg/kg 

Thallium u 0.47 0.47 2.2 mg/kg 

STATE GEL El'! 
FL E31\561Si'.!9J. E:rT..17'.!/S/..153 
NC 233 
SC !0120 1053:! 
TN 0193..1 
VA 00151 
WI 99983i79 

Page t of 2 

DF Analyst Date Time Batch M 

1.0 DDT 08/05195 1800 70443 

LO JSS ITT/28/95 1059 69587 2 

LO 
1.0 

LO 
100 JSS 08/03/95 1918 69587 2 
1.0 JSS 07128/95 1059 69587 2 

1.0 

1.0 

LO 
1.0 
1.0 

1.0 

LO 
l.O 
LO 
LO 
1.0 
1.0 

l.O ADF 07128/95 2115 69902 3 

2.0 NR.i.\1 08104195 2305 70091 2 

2.0 
2.0 

2.0 

c 

111m111111111~ 1~1rn1~ I 1~ ~~ 111111m 
PO So:<: J07t2 • Ch:.rr!esmn, SC 29.!17 • r303) j56-S171·F:i.". 18r)31766-I !7~'il7.!I !-03" 



GENERAL ENGINEERING LABOR.\.TORIES ubor.i!oryCcrtillc:iti~ 

Client: 

Contact: 

,'v/eering wday·s needs with a visionjor wmorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00!95 

Parameter 

Metals Analysis 
Mercury 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 

Collector 

Qualifier Result 

D 11.4 

The following prep procedures were performed: 
Mercury 

M=Method 

Ml 

Report Date: August 20, 1995 

: KW02270 SBS DLl 

: 9507411-21 

: Soil 
. 07/19195 

: 07121/95 

: Routine 

: Client 

DL 

0.20 

Method-Description 

EPA 7471 

RL Units 

0.32 mg/kg 

STATE GEL EPI 
FL E37156l87294 ES7-17'.!137-153 
NC 2JJ 
SC 10!10 10532 
1N 0293-1 
VA 0015! 
WT 99988779 

Page l of2 

DF Analyst Date Time Batch M C 

10. ADF 07/29/95 l21 l 69902 l N 

ADF 07/27195 2200 69902 

00005.J 

1m1111111111111111~ 111111111111111111111m1 m1111111111 

P 0 So<: 30712 • Ch:.1rksrnn. SC 29..!. I 7 • 1 SOJ1 556-8 Ii\ • F::."- I~()}\ 766- 1 1 ~"0-r'' 1 .., '* 



GENERA.L ENGIN"'EERING LABOR.J.\.TORIES Labor'atoryCmilTcations 

Meeting wday 's needs wfrh a ~·ision. for comorrow. 

Client: 

Cone.act: 

CERTIFICATE OF 

Bech eel 
PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 
Project Description: Key WesrlKW 

cc: BECH00195 

Parameter 

Metals Analysis 
rsenic 
.ad 

Antimony 
Selenium 
Thallium 
Silver 
Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
lron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Vanadium 

Sample!D 

Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

u 1.0 

B 2.1 

u 2.0 

u 1.0 

u 1.0 

u 7.8 

u 17.2 

u 2.2 

u 0.30 
B 125 

u 3.3 

u 3.4 

B 5.3 

u 8.4 
u 9.0 

u 273 

u 22.0 

u 2.5 

B 215 

u 7.9 

u 4.2 

Report Date: August 20. 1995 

* 

x: 

: KW0227l DP# 

: 9507411-04 

: Water 
: 07/20/95 

: 07/21195 

: Routine 
: Client 

DL 

LO 
1.0 

2.0 

LO 
LO 
7.8 

17.2 

2.2 

0.30 

7.0 

3.3 

3.4 

4.2 

8.4 

9.0 

273 

22.0 

2.5 
152 

7.9 

4.2 

Zinc B 3.5 ~ 2.l 

Mercury u 0.10 

"'~,c~ following prep procedures were performed: 

lphite Furnace 
ICP 

0.10 

RL Units 

5 ug/1 
5 ug/1 
5 ugfl 
5 ugfl 
5 ug/l 

30 ug/l 
250 ug/l 
30 ug/1 
30 ug/l 

250 ug/l 
5 ug/1 

30 ug/l 
30 ug/l 
30 ug/J 

too ug/1 
2000 ug/l 

100 ug/l 
30 ug/l 

1000 ug/I 
JO ug/l 
30 ug/l 
20 ug/1 

0.20 ug/l 

STATE GEL EP! 
FL E37 I 56187:! 94 ES7J7:!JS7.!5S 
NC '233 
SC 10120 t0582 
TN 0293-+ 
VA 00151 
WI 99988779 

Page 1of3 

DF Analyst Date Time Batch M C 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 

LO 
!.O 
l.O 
LO 
LO 
l.O 
1.0 

l.O 
1.0 
l.O 
1.0 

1.0 
LO 
l.O 
LO 
l.O 

1.0 

NR.'vf 07/28195 2114 69631 
NR,\.1 08/02/95 0213 6963 [ 2 
NRM 07/28/95 0558 69631 3 
NRM 07128195 0833 69631 4 
NRM 07/28195 0'224 6963l 5 
JSS 01125195 1338 69634 6 

ADF 07 /26/9 5 1624 69645 7 

BBJ 07/24/95 1500 6963 l 8 

BBJ 07/24195 15CXJ 69634 9 

000013 

I 
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GENER~L ENGlL'lEERL.'lG LABORATORIES Laboratocy Certilicati~ 
:Wi:ecing roday·s needs wich a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Concact: 

Bechtel 

PO Box 350 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECHOOl 95 Report Date: August 20, 1995 

Parameter 

Metals Analysis 
Arsenic 

!ad 

Antimony 
Selenium 

Thallium 

Silver 
Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 
Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 
Manganese 

Sodium 

Nickel 
Vanadium 

Zinc 
Mercury 

Sample ID 

Lab ID 
Matrix 

Date Collected 
Date Received 

Priority 
Collector_ 

Qualifier Result 

u 
B 

LO/ 
3.3 

u 2.0 

u LO 
u LO 
u 
B 

7.8 / 
33.0 

u 2.2 
u 
B 

0.30 / 
48.0 

u 3.J 
u 3.4 

B 4.3 

u 8.4 

u 9.0 

u 273 

u 22.0 

u 
B 

2.5 / 
205 

u 7.9 

u 
B 

4.2 
45./ 

u 0.10 

The following prep procedures were performed: 
:-aphite Fum:ice 

iCP 

:KW02272DPN 
: 95074ll-05 

: Water 
; 07/20/95 

: 07/21195 

: Routine 

: Client 

DL 

1.0 
I.0 
2.0 

LO 
LO 
7.8 

l 7.2 
2.2 

0.30 
7.0 

3.3 
3.4 

4.2 

8.4 

9.0 
273 

22.0 

2.5 
152 
7.9 
4.2 

2.1 

0.10 

RL Units 

5 ug/l 
5 ug/l 
5 ug/l 
5 ug/l 
5 ug/l 

30 ug/l 
250 ugfl 

30 ug/l 

30 ug/I 
250 ug/l 

5 ug/l 
30 ug/l 
30 ug/l 
JO ug/l 

100 ug/l 
2000 ug/1 

100 ug/1 

30 ug/l 
1000 ug/l 

30 ug/l 
30 ug/l 

20 ug/l 
0.20 ug/l 

STATE GEL E?t 
FL E37156IS7294 E37472/S745i. 
NC 2JJ 
SC 10120 !05S2 
TN 02914 
VA 00\Sl 
WI 99988779 

Page I of 3 

DF Analyst Date Time Batch M C 

LO 
LO 
1.0 
LO 
LO 
LO 
LO 
LO 
LO 
t.O 
LO 
1.0 

LO 
1.0 

1.0 
1.0 

1.0 

LO 
LO 
1.0 

1.0 

1.0 

1.0 

/\!"RM 07128195 2118 69631 
NRM 08/02/9 5 02 I 7 69631 2 
NRM 07 /28195 0603 6963! 3 
NRM 07128195 0837 6963! 4 

NRM 07128/95 0229 69631 5 
JSS 01125195 1352 69634 6 

ADF 07/26/95 !626 69645 7 

BBJ 07124195 1500 69631 8 

BBJ 07124195 t500 69634 9 

I 

I 1~111111 m1~!11~1001 i11ri1m~001 m ml 
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GENERA.L ENGINEERlL'iG LABOR.\TORIES l...<!)(lr.itocy~erti{ic.lLlons 

Client: 

Contact: 

Meering roday·s needs with a vision/or romorrow. 

CERTIFICATE OF ANALYSIS 

Bech eel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Projecc Description: Key West/KW 

cc: BECH00195 

Sampie ID 
Lab ID 
Matrix 

Date Collected 

Dace Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
__ Evaporative Loss @ 105 C 4.0 

:tals Analysis 
Silver u 0.80 
Aluminum 960 

Bllrium 54.7 

Beryllium B 0.06 

Calcium . 341000 

Cadmium B 0.98 

Cobalt B 1.6 
Chromium 17.9 

Copper 213 

Iron 5060 

Potassium B 106 
Magnesium 3270 

Mangan~se 79.6 

Sodium 1280 

Nickel 11.6 

Lead 270 

Vanadium u 0.43 

Zinc 387 

Mercury 0.4 

Arsenic 4.3 

Antimony . 16.4 

Selenium B 0.58 

Thallium u 0.43 

Report Date: August 20, 1995 

: KW02273 SFS 

: 95074ll-06 

: Soil 

: 07120/95 

: 07/21/95 

: Routine 

: Client 

DL RL Units 

1.0 1.0 wt% 

0.80 5.2 mg/kg 

1.8 25.5 mg/kg 

0.22 5.2 mg/kg 

0.03 5.2 mg/kg 
71.4 2..550 mg/kg 

0.34 0.51 mg/kg 
0.35 5.2 mg/kg 

0.43 5.2 mg/kg 

0.86 5.2 mg/kg 

0.92 10.2 mg/kg 

27.8 204 mg/kg 

2.2 !0.2 mg/kg 

0.26 5.2 mg/kg 

15.5 102 mg/kg 

0.81 5.2 mg/kg 

3.7 10.2 mg/kg 

0.43 
~ ., 
.J.- mg/kg 

0.21 5.2 mg/kg 

O.Ol 0.03 mg/kg 

0.38 2.1 mg/kg 

0.2 2.1 mg/kg 

0.29 l. l mg/kg 

0.43 2. l mgfkg 

STATE GE!.. E?! 
FL ES7 I 56l87::9-! :;:37.:;m1.:ss 
NC 233 
SC 10120 10532 
TN 02934 
VA 00151 
W1 99983Ti9 

Page 1 of2 

DF Analyst Date Time Batch M 

LO DDT 08105195 1800 70443 

l.O JSS 07128/95 I 102 69587 2 

1.0 

LO 
LO 

100 JSS 08/03/95 1924 69587 2 

LO JSS 07/28/95 1102 69587 2 

1.0 

l.O 
1.0 

1.0 

LO 
LO 
LO 
l.O 
LO 
LO 
1.0 
LO 
1.0 ADF 07/28195 2t 18 69902 3 

2.0 NR..YI 08/04/95 231 l 70091 2 

2.0 

2.0 

2.0 

000024 

c 

11111!1 lllll lllll IIlll lllll l!lll llill !Ill ~1111 lml llll Ill[ 
P 0 Bm 30712 • Ch:i.rbcor:. SC 29-" 17 • ( S03l 556-iS t 71 ·fa'< (3031 766- ! l ~50741 t-06* 



GENERAL ENGil~EERING LABORATORIES L.aboratoryCertiliations 

Client: 

Contact: 

Meeting wday's needs with a visionfor tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOI 95 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
'='vaporative Loss @ 105 C 5.0 

.et.als Analysis 

Silver u 0.81 

Aluminum llOO 
Barium 68.7 

Beryllium B 0.05 

C:lldum 353000 

CJ.dmium B 1.5 
Cobalt B 1.2 
Chromium 22.8 

Copper 279 

lron 5750 

Potassium B l 10 
Magnesium 3640 

Manganese 96.5 

Sodium 1330 

Nickel 12.l 

Lead 343 

Vanadium u 0.44 

Zinc 451 
Mercury 0.89 

Arsenic 3.7 

Antimony 19.7 
Selenium u 0.31 

Thallium u 0.44 

Report Date: August 20, 1995 

: KW02274 SFS 

: 9507411-07 

: Soil 

: 07i20t95 

: 07/21/95 

: Routine 

: Client 

DL RL Units 

1.0 1.0 Wt% 

0.31 5.2 mg/kg 

26.0 1.8 mg/kg 

0.23 5.2 mg/kg 

0.03 5.2 mg/kg 

72.8 2600 mg/kg 

0.34 0.52 mg/kg 
0.35 5.2 mg/kg 

0.44 5.2 mg/kg 

0.87 5.2 mg/kg 

0.94 t0.4 mg/kg 

28.3 208 mg/kg 

2.3 l0.4 mg/kg 

0.26 5.2 mg/kg 

!5.8 104 mg/kg 

0.82 5.2 mg/kg 

3.8 JOA mg/kg 

0.44 * ., ::>.- mg/kg 

0.22 5.2 mg/kg 

O.Gl 0.03 mg/kg 

0.39 2. l mg/kg 

0.2 2.1 mg/kg 

0.31 Ll mgt'kg 
0.44 2.l mg/kg 

STATE GEL EP! 
E't E37lS6/m'N ES7~7218745S 
NC 2J3 
SC 101::.0 10532 
TN 02934 
VA OO!Sl 
WI 99988"779 

Page l of 2 

DF Analyst Date Time Batch M c 

l.O DDT 08105195 1800 70443 

1.0 JSS 07/28195 1104 69587 2 

l.O 
LO 
LO 

100 JSS 08103195 1929 69587 2 

1.0 JSS 07/28/95 1104 69587 2 

1.0 

l.O 
l.O 
1.0 

LO 
l.O 
LO 
1.0 

l.0 

1.0 

l.O 
1.0 

1.0 ADF 07128195 2120 69902. 3 

2.0 NRM 08/04/95 2317 70091 2 

2.0 

2.0 

2.0 

0000:\~ 

I llllll lllll t~I tllll lllll lllll llIII !III !lllll lllll llllllll 



G£1\l'ER~L ENG1i.~£ERJNG LABOR~TORJES !Aboratory Certifications 

Meeting roday 's n.:eds with a vision for romorro1V. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Conracc: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WestJKYV 

cc: BECHOO 195 

Sample ID 

Lab ID 
Macrix 
Date Collected 
Date Received 
Prioriry 
Collector 

Parameter Qualifier Result 

Organic Prep 
·"''""i::vaporn.tive Loss @ 105 C 

.t.als Analysis 

Silver 
Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 

Copper 

Iron 
Pocassium 
Magnesium 
Mang::u1:ese 
Sodium 
Nickel 
Lead 
Vanadium 
Zinc. 
Mercury 
Arsenic 
Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

B 
u 

8.0 

0.83 

2060 

75.0 

0.09 

364000 

1.2 

l.l 
15.3 

201 

3890 

173 

3870 

69.8 

1170 

8.S 
247 

0.57 

418 
0.32 

4.2 
15.9 

0.57 

0.45 

Report Date: August 20. 1995 

: KW02275 SFS 

: 95074! [-08 

: Soil 
: 07120/95 

: 0712!195 

: Routine 
: Client 

DL 

1.0 

0.83 

1.8 
0.24 

0.03 

74.9 

0.35 

0.36 

0.45 

0.9 

0.96 

29.1 

2.4 

0.27 

16.J 

0.84 

J.9 

0.45 

0.22 

O.Ol 
0.4 

0.2 

0.31 

0.45 

RL Units 

1.0 we% 

5.4 mg/kg 

26.8 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

2680 mg/kg 

0.54 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

10.7 mg/kg 

214 mg/kg 

10.7 mg/kg 

5.4 mg/kg 

107 mg/kg 

5.4 mg/kg 

10.7 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

0.03 mg/kg 

2.1 mg/kg 

2.1 mg/kg 

LI mg/kg 

2.1 mg/kg 

STATE GEL E?! 
FL E37 l 561s;-:ig ES7 ~7'.!/S7.! 53 
NC 233 
SC !0120 !0532 
TN 029}.I 
VA 00151 
Wl 99988779 

Page l of2 

DF Analyst Date Time Batch M c 

LO DDT 08105195 1800 70443 

1.0 JSS 07/28/95 1108 69587 2 
LO 
l.O 
LO 

100 JSS 08/03i95 1934 69587 2 

1.0 JSS 07128/95 1!08 69587 2 
LO 
l.O 
l.O 
1.0 

LO 
1.0 
l.O 
LO 
LO 
LO 
LO 
l.O 
LO ADF 07/28/95 2123 69902 3 

2.0 NRM 08104195 2322 70091 2 

2.0 

2.0 

2.0 

OOOD2.S 
I lll!ll lllll l!lll lll\l IU!l l!ll! llHI ~II !llill ll!l! 11\1\lll 
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G~~"ER~L ENGINEERING LABORt\TORIES LaboratorrC•rti!lcations 

,ltfeecing coday 's needs widi a vision for comorrow. 

CERTIFICATE OF ANALYSIS 

Client: Beebee! 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key WestIKW 

cc: BECH00!95 

Sample ID 

Lab ID 

Mat.'ix 
Dare Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
F.vaporative Loss @ 105 C 

tals Analysis 
Silver 
Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Le:id 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

u 

B 
u 

5.0 

0.79 

1020 

37.8 

0.05 
·362000 

0.38 

1.5 

78.4 

290 

JOJO 
65.7 

3[80 

50.6 

1270 

4.4 

227 

0.43 

502 

0.42 

2.6 

5.0 

0.34 

0.43 

Report Date: August 20, l995 

· KW02276 SFS 

: 9507411-09 

: Soil 
: 07120195 
: 07121195 
: Routine 
: Client 

DL 

l.0 

0.79 

1.7 
0.22 

O.oJ 
70.7 

0.33 

0.34 

0.42 

0.85 

0.91 

27.5 

2.2 

0.25 

15.3 
0.3 

3.7 

0.43 

0.21 

0.01 

0.38 

0.19 

0.29 

0.43 

RL Units 

1.0 wt% 

5.0 mg/kg 
25.3 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

2530 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 

5.0 mg/kg 
IO. I mg/kg 

202 mg/kg 
10.l mg/kg 
5.0 mg/kg 

101 mg/kg 
5.0 mg/kg 

lO.l mg/kg 

5.0 mg/kg 
5.0 mg/kg 

0.03 mg/kg 
2.0 mg/kg 

2.0 mg/kg 
LO mg/kg 

2.0 mg/kg 

STATE GEL E?[ 
FL ES7 l 56fST1.9-I ES7.t'i1fS7.tSS 
NC 2JJ 
SC tol:!O 10582 
TN 02934 
VA 00151 
WI 999887i9 

F':ige I of 2 

DF Analyst Date Time Batch M 

LO DDT 08105195 1800 70443 

l.O JSS 07/28195 1110 69587 2 
LO 
1.0 

1.0 

100 JSS 08/03195 1939 69:581- 2 

LO JSS 07128195 11 IO 69587 2 
1.0 

LO 
LO 
!.O 

LO 

LO 
1.0 
LO 
1.0 

LO 
1.0 

1.0 

l.O ADF 07128195 2125 69902 3 

2.0 NRM 08/04/95 2328 70091 2 
2.0 

2.0 

2.0 

000030 

c 

lllllll lllll Ill~ lllll 111~ l!Ill lllll !Ill mm lllll !1111111 
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GENERA.L ENGL'fEERING LABORATORIES W.oo.ratoryCeruric..tions 

Client: 

Contact: 

1vfeeting today's needs wirh a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00! 95 

Sample ID 
Llb ID 
Matrix 

Date Collected 

Date Received 

Prioricy 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 7.0 
·. ~tals Analysis 

.::ii!ver 9.3 
Aluminum 1530 

Barium 53.6 

Beryllium B 0.I I 

Calcium 265000 

Cadmium B 1.5 

Cobalt B 4.9 

Chromium 42.5 

Copper 445 

Iron 14400 
Potassium B 193 

Magnesium 2540 
Manganese 83.3 

Sodium· 1010 

Nickel 15.7 
Lead 413 

Vanadium B 2.4 

Zinc 1010 
Mercury x !.8 

Arsenic 15.9 

Antimony l 1.2 
Selenium B 0.86 

Thallium u 0.44 

Report Date: August 20, 1995 

: KW02277 SFS 

:9507411-lD 

: Soil 

: 07/20/95 

: 07/2I/95 

: Routine 

: Client 

DL RL Units 

1.0 LO wt% 

0.82 5.2 mg/kg 
1.8 26.3 mg/kg 

or • .t..) 5.2 mg/kg 

0.03 5.2 mg/kg 
73.5 2630 mg/kg 
0.35 5.2 mg/kg 

0.36 5.2 mg/kg 
0.44 5.2 mg/kg 
0.88 5.2 mg/kg 

0.94 10.5 mg/kg 

28.6 210 mglkg 

2.3 10.5 mg/kg 

0.26 5.2 mg/kg 

15.9 105 mg/kg 

0.83 5.2 mg/kg 

3.8 10.5 mg/kg 

0.44 5.2 mg/kg 

0.22 5.2 mg/kg 

0.01 0.03 mg/kg 

0.39 2.1 mg/kg 

0.2 2.1 mg/kg 

0.3 l.O mg/kg 

0.44 2.1 mg/kg 

STATE GEL EPC 
FL E37 I 5 6/ST.!9.+ ES747:!/S7433 
NC :m 
SC 10r:o f053:! 
TN 02934 
VA 00!51 
Wl 99988Ti'9 

Page l of2 

DF Analyst Date Time Batch M c 

LO DDT 08105195 1800 70443 

1.0 JSS 07/28/95 1112 69587 2 
1.0 

1.0 
[.0 

!00 JSS 08/03195 1945 69587 2 

LO JSS 07/28/95 1112 69587 2 

1.0 

1.0 

1.0 

LO 
1.0 
1.0 

1.0 

1.0 

l.O 
1.0 

1.0 

1.0 

1.0 ADF 07128195 2128 69902 3 

2.0 NR.'v1 08104195 2333 70091 2 

2.0 

2.0 

2.0 

00003:2 

11111111111111111111111111111111!II~1!11 llIIll l!m Ill! !Ill 
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GENERAL ENGL~"EERING LABORi\.TORIES LaoonuoryC•rtlrkations 

Client: 

Contact: 

,\tfrering wday 's needs wirh a vision for wmorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 t-0350 
Ms. Lori Keller 

Project Description: Key Wesr/KW 

cc: BECH00!95 

Parameter 

Metals Analysis 

Mercury 

Sampie ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

D 2.0 

The following prep procedures were performed: 
Mercury 

M=Metbod 

Ml 

Report Date: August 20. 1995 

: KW0227i SFS DLl 
: 9507411-22 
: Soil 

: Oi/20/95 
: 07/21/95 
: Routine 

: Client 

DL 

0.03 

Method-Description 

EPA 7471 

RL Units 

0.06 mg/kg 

. STATE GEL E?! 
p_ E87l 56i8TI 94 ESi..;.7'!l37J.5a 
NC 233 
SC l0l20 10532 
TN 02934 
VA 00151 
'l'v1 99988779 

Page l of2 

DF Analyst Date Time Batch M C 

2.0 ADF 07/29/95 1213 69902 l l'' 

ADF 07/2i/95 2200 69902 ! 

00 0 05l~ 

I llllll lllll lllll 1111111111 lllll lllll llll llllll lll!l llll !111 
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GENERAL ENGINEERING LABORATORIES l.:;.bontory Corti!iclions 

,Vfr::ering roday·s needs ;~·ith a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtei 

PO Box 350 

Contact: 

Oak Ridge. Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
L:tb ID 
Matrix 

Date Collected 

Date Received 

Prioricy 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ l05 C 

-'""" • <!tals Analysis 

~liver 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Pocassium 
Magnesium 
Manganese 

Sodium· 

Nickel 

Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Se!enium 
Thallium 

u 

B 

B 
B 

B 

u 

x 

u 
u 

7.0 

0.81 

1330 

45.9 

0.12 

326000 

0.46 

l.4 

22.9 

285 
4360 

132 

2660 

41.6 

1240 
5.0 

237 

0.43 

349 

6.2 
6.0 

2.9 

O.Jl 

0.43 

Report Date: August 20. 1995 

: KW02278 SSS 

: 9507411-11 

: Soil 

: 01120195 
: 07/21/95 

: Routine 

: Client 

DL 

l.0 

0.81 

t.8 
0.23 

0.03 

72.l 

0.34 

0.35 

0.43 

0.86 

0.93 

28.l 

2.3 

0.26 

15.6 

0.81 

3.8 

0.43 

0.22 

0.0l 

0.38 

0.2 

0.31 

0.43 

RL Units 

LO wt% 

5.2 mg/kg 

25.8 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

2580 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

10.3 mg11'g 

206 mg/kg 

10.3 mg/kg 
5.2 mg/kg 
103 mg/kg 
-? J.- mg/'.<g 

10.3 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

0.03 mg/kg 

2.1 mg/kg 

2.1 mg/kg 
LO mg/kg 

2.1 mg/kg 

STATE GEL EPf 
FL E37 ! 56i872 9"' ES7 .J i'2/87.J 5 8 
NC 233 
SC !0120 10532 
TN 02934 
VA 00151 
WT 9998&n9 

Page I of2 

DF Analyst Date Time Batdl M 

LO DDT 08/05195 H\00 70443 

1.0 JSS 07128/95 l l 14 69587 2 

l.0 

LO 
!.O 

100 JS~ 08103195 1950 69587 2 

LO JSS 07/28195 ! 114 69587 2 

1.0 

i.o 
1.0 

l.0 

!.O 
t.0 
LO 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 ADF 07128195 2l30 69902 3 

2.0 NR..~ 08/04195 2339 i0091 2 

2.0 

2.0 

2.0 

00003J 

c. 

I llll!l ll!II 1!111 III!! !III! lllll lllll llll tlUll l\lll !Ill 11 ll 
P 0 Bo.'(. 307 t 2 • Ch:irlc::ston. SC 29.!l 7 · 1303 l 556-817 t • fa'I. rS03l 766- l l 7$50741 l-l l * 



GENER4.L ENGlL'iEERlNG LABORATORJES Labora,to.-yCcniflcations 

Client: 

Contact: 

1v!eeti11g today's needs wfrh a vision for comorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 t-0350 
Ms. Leri Keller 

Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Metals Analysis 

Mercury 

Sample ID 

Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

D 6.5 

Tiie following prep procedures were performed: 
Mercury 

M=Method 

Ml 

Report Date: August 20, 1995 

: KW02278 SBS DL! 
: 9507411-23 
: Soil 
: 07/20195 

: 07/21/95 

: Routine 

: Client 

DL 

0.07 

Method-Description 

EPA 7471 

RL Units 

0.14 mg/kg 

srATE GEL E?l 
FL E37156/87:!').l ES7.!7'.!J1!7458 
NC 2.JJ 
SC l0!20 !0552 
TN 02934 
VA 00151 
W1 99988779 

Page l of2 

DF Analyst Date Time Batch M C 

5.0 ADF 07129195 1228 69902 l N 

ADF 07/27195 2200 69902 t 

000053 
I IIl!II lt!ll lllll lllll lllll l!ll! !llll llll llllll lllll llll llll 

P 0 Bo., JOil" • ('.;::.r!c:scon. SC '.:9-L!7 • t303l 556-317! ·fa, r803l 766-l !~507411-23* 



GENER.\L ENGli'l'EERlNG LABORATORIES LaboratoryCer<Jl1cations 

Meeting today ·s needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOI95 

Sample ID 
Lab ID 
Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

.ta.ls Analysis 
.:iilver 

Aluminum 

Barium 

Beryllium 

Calcium. 
Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 

Manganese 
Sodium· 

Nickel 

Le::id 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

u 
u 

l t.0 

0.85 

2980 

118 

0.09 
318000 

2.0 

2.7 

32.l 

668 

29600 

173 

4660 

249 

1280 

28.7 

553 

2~4 

992 

t.7 
10.3 
22.0 

0.33 

0.46 

Report Date: August 20, 1995 

: KW02279 SFS 

:9507411-12 

: Soil 

: 07120/95 

: 07/2l/95 

: Routine 

: Client 

DL 

1.0 

0.85 

1.9 
0.24 

O.Q3 
76.3 

0.36 

0.37 

0.46 

0.92 

0.98 

29.7 

2.4 

0.27 

16.6 

0.86 
4 

0.46 
or • .:.J 

O.Ql 
0.4 

0.21 

0.33 

0.46 

RL Units 

I.0 wt% 

5.4 mg/kg 

27.3 mg/kg 

5.4 mglkg 

5.4 mg/kg 

2730 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

I0.9 mg/kg 
218 mgfkg 

I0.9 mg/kg 

5.4 mg/kg 

109 mg/kg 

5.4 mg/kg 

10.9 mg/kg 

5.4 mg/kg 

2.2 mg/kg 

0.04 mg/kg 

2.2 mg/kg 

2.2 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

STATE GEL EP{ 
A.. E87!56i87194 ES7-'71ts1..:ss 
NC 233 
SC lOt:O 10531 
TN 02934 
VA 00151 
WI 999SSTI9 

Page I of2 

DF Analyst Date Time Batch M c 

1.0 DDT 08105195 1800 704J.J 

LO JSS 07/28/95 1031 69587 2 

l.O 
1.0 

1.0 

100 JSS 08/03/95 2006 69587 2 

1.0 JSS 07/28/95 1031 69587 2 

LO 
1.0 
1.0 

LO 
LO 
1.0 

1.0 

LO 
1.0 

1.0 
LO 
LO 
LO ADF 07/28/95 2l33 69902 3 

2.0 NRM 08/05/95 0006 70091 2 

2.0 

2.0 

2.0 

000032 
I \lll!I !11111~~ lllll lllll l\lll lllll llll \\Ill! 1!111111! 1111 



G ENER.:\L ENG INEERL'i G LAB 0 R;\ T 0 RIES ubontory c:.runc:auons 

!vh!ecir.g roday 's needs wich a i:ision for wmurrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box. 350 

Contact: 

Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 

Project Descriptio.n: Key Wesr/KW 

cc: BECH00!95 

Sample ID 

Lab ID 
Matrix. 

Dace Collected 

Dace Received 

Priority 

Collector 

Par.:imeter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

ta.ls Analysis 

.:iilver 

Aluminum 
Barium 

Beryllium 

Cslcium 

Cadmium 

Cobalt 

Chromium 
Copper 

Iron 

Potassium 

Magnesium 

Manganese 
Sodium· 

Nickel 
Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

u 

B 
u 

8.0 

0.80 

2810 

97.7 

0.07 
339000 

1.8 
1.6 

21.0 

284 

5830 

202 
5280 

133 

1520 

22.5 

413 

0.43 

615 

0.99 

3.8 

15.2 

0.70 

0.43 

Report Date: August 20, 1995 

: KW02280 SBS 

: 9507411-13 

: Soil 

: 07/20/95 

: 07/21/95 

: Routine 

: Client 

DL 

LO 

0.80 

1.8 

0.23 

0.03 

7;?.. l 
0.34 

0.35 

0.43 

0.86 

0.93 

28.I 

2.3 

0.26 

15.6 

0.81 

3.8 

0.43 

0.22 

0.01 

0.38 

0.2 

0.3 

0.43 

RL Units 

LO wt% 

5.2 mg/kg 
25.8 mg/kg -., ::i._ mglkg 
5.2 mg/kg 

2580 mg/kg 
5.2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

10.3 mg/kg 

206 mg/kg 
10.J mg/kg 
5.2 mg/kg 
103 mg/kg 
5.2 mg/kg 

10.3 mg/kg 
5.2 mg/kg 

5.2 mg/kg 
O.Q3 mg/kg 

2.1 mg/kg 

2.1 mg/kg 

1.1 mg/kg 
2.1 mg/kg 

STA7E GEL EPr 
Fl. ES7 t 56187194 ES7 47:!/S7.: 58 
NC 2JJ 
SC t0120 !0532 
TN 02934 
VA 00!.il 
W! 99988779 

Page l of2 

DF Analyst Date Time Batch M 

1.0 DDT 08105195 1800 70443 

1.0 JSS 07/28/95 ! 116 69587 2 
1.0 

LO 
1.0 

100 JSS 08/03195 20 ! l 69587 2 

1.0 JSS 07/28/95 1116 69587 2 
1.0 

l.O 
LO 
LO 
LO 
l.O 
LO 
1.0 

1.0 

1.0 

1.0 

LO 
1.0 ADF 07128/95 2141 69902 3 

2.0 NRM 08/05195 001 l 70091 2 

2.0 

2.0 

2.0 

00003.3 

c 

I llllll lllll lllll lllll lll!I 1\111lllil1111!111111111111111111 

PO Bo,, 30712 • Ch:ir\esmri. SC 29·!.17 • (303\ 556-:3!71 ·fa' (803) 766-! 17'1:9507'1\ 1-13"" 



GENER,:\L ENGI:.'-iEERING LABOR;\TORIES L.aoor:uoryCertiflations 

/vfrering roday 's m:i:!ds with a vision fur romurrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOl95 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
<:vaporative Loss @ !05 C 

c?tals Analysis 

Silver 

Aluminum 
Barium 
Beryllium 
Calcium 

Oldmium 
Cobalt 

Chromium 
Capper 

Iron 
Porassium 
Magnesium 
Manganese 

Sodium 
Nickel 
Lead 
Vanadium 

Zinc 
Mercury 
Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

u 
B 
B 

B 

B 

u 

B 
B 
B 
u 

8.0 

0.84 
558 

20.l 

0.04 
417000 

0.36 

0.53 

4.9 

19.3 

991 

136 

3110 

24.5 

1580 

2.6 

50.3 
0.45 

58.9 

0.lO 
1.6 
1.2 

0.59 

0.45 

Repon Date: August 20, !995 

: KW0228 I SFS 

: 9507411-14 

: Soil 

: 0717..0/95 
; 0717..1195 

: Routine 

: Client 

DL 

l.O 

0.84 
1.9 

0.24 

0.03 
75.6 

0.36 

0.37 
0.44 

0.91 

0.97 

29.4 

2.4 

0.27 
16.4 

0.85 

3.9 

0.45 

0.23 

0.01 

0.4 

0.21 

0.31 

0.45 

RL Units 

LO wt% 

5.4 mg/kg 

23.2 mgfkg 
5.4 mg/kg 
5.4 mg/kg 

2700 mg/kg 
5.4 mg/kg 
5.4 mgfkg 
5.4 mg/kg 

5.4 mg/kg 
!0.8 mg/kg 
216 mg/kg 
l0.8 mg/kg 

5.4 mg/kg 
108 mg/kg 

5.4 mg/kg 
10.8 mg/kg 
5.4 mg/kg 
5.4 mg/kg 

0.03 mg/kg 

2.2 mg/kg 
2.2 mg/kg 

!.! mg/kg 

2.2 mg/kg 

DF 

l.O 

LO 
1.0 

LO 
LO 

100 
1.0 

1.0 

l.O 
1.0 

l.O 
LO 
1.0 

LO 
1.0 
l.O 
l.O 
LO 
1.0 

1.0 
2.0 

2.0 

2.0 

2.0 

STATE GEL EP! 
FL ES7 l 5618729-l E.3147::!51' .is s 
NC 233 
SC 10l20 1058'.?. 
TN 02934 
VA 00151 
W1 99988779 

Page l of2 

Analyst Date Time Batch M c 

DDT 08/05/95 1800 70443 

JSS ITT /28195 1118 69587 2 

JSS 08/03195 20l6 69587 2 - l 

JSS 07/28195 l l 18 69587 2 

ADF 07/28195 2143 69902 3 

l'l"RM 0810519 5 0017 70091 2 

0 0 0 0 'l 0 
111111111111111~ 1111111111 m11i11111111 rn11~11111111111 



GEN"ERi.\L ENGL~"EERI.t~G LABORATORIES LaboratoryCmincuions 

Client: 

Contact: 

1Y!eering today ·s needs wirh a i:isionfor romorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Ke!ler 

Project Description: KeyWesrfKW 

cc: BECH00195 Report Dace: August 20, 1995 

Sample ID : KW02282 SBS 

Lab ID : 950741 l-l5 
Matrix : Soil 
Date Collected : 07/20/95 
Date Received : 07121195 
Priority : Routine 

Collector :Client 

Parameter Qualifier Result DL RL Un.its 

Organic Prep 

~~~vaporative Loss @ 105 C 10.0 LO LO wt% 

tals Analysis 

-..1lver u 0.83 0.83 5.2 mgfkg 

Aluminum 1270 1.8 26.5 mgfkg 

Barium 48.3 0 .,~ • .:..J 5.2 mgfkg 

Beryllium B 0.06 O.D3 5.2 mgfkg 

Calcium 356000 74.2 2650 mgfkg 

C:i.dmium B ., " __ .. 0.35 5.2 mg/kg 

Cobalt B 0.88 0.36 5.2 mg/kg 

Chromium 25.9 0.-l-i. -., ;:, __ 
mg/kg 

Copper 181 0.89 5.2 mgfkg 

Iron 6150 0.95 t0.6 mgfkg 

Potassium B 193 28.9 212 mg/kg 

Magnesium 4910 2.3 10.6 mg/kg 

Manganese. 113 0.26 5.2 mg/kg 

Sodium 2480 16. l 106 mg/kg 

Nickel 6.0 0.84 5.2 mgikg 

Lead 343 3.9 10.6 mg/kg 

Vanadium u 0.44 o . .w 5.2 mg/kg 

Zinc 302 0.22 5.2 mg/kg 

Mercury 0.88 0.01 0.04 mg/kg 

Arsenic 3.3 0.39 2.1 mgfkg 

Antimony 7.3 0.2 2.1 mg/kg 

Selenium B 0.41 0.3 1.1 mgfkg 

Thallium u 0.44 0.44 2. l mg/kg 

DF 

1.0 

1.0 
1.0 
l.O 
!.O 

100 
LO 
LO 
1.0 
1.0 
!.O 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 

LO 
LO 
2.0 
2.0 

2.0 
2.0 

STATE GEL EP! 
FL ES7156137294 S).:.711S7..:5g 
NC 233 
SC 101:::.0 10582 
TN 0293-1 
VA 00151 
W1 9998S779 

Page l of 2 

Analyst Date Time Batch M c 

DDT 08/05/9 5 1800 70443 

JSS 07128/95 I l40 69587 2 

JSS 08/03/9 5 2021 69587 2 
JSS 07/28/95 I l•iO 69587 2 

ADF 01128195 2146 69902 3 

NRM 08105i95 0022 7009! 2 

000042 
111m1111111111111111111111111111111111111111111111 m11111 

? 0 Box. 3071:; • Ch::irleston. SC :;9..:.17 • ( 3031 556-8 ! 7 I • fa..; ( 303) 766- l l 7815074 l 1-15• 



GENER;\L ENGINEER.h'l"G LABORATORIES Labora10.-yCeniOc:itions 

Client: 

Contact: 

1Yfeering today's needs wirh a vision for wmorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge, Tennessee 3783 l-0350 

Ms. Lori Keller 

Project Description: Key Wesr/KW 

cc: BECHOO 195 

Parameter 

Organic Prep 

Sample ID 
Lab ID 
Matrix 
Dace Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

Evaporative Loss@ 105 C · 8.0 
~ta.ls Analysis 

_,iJver u 0.81 

Aluminum 1700 

Barium 162 

Beryllium B 0.07 

C:ilcium 331000 
-

Cadmium B 2.3 

Cobalt B 1.3 
Chromium 33.5 

Copper 515 

Iron 8590 

Pocassium B 200 

Magnesium 4960 

Manganese 117 

Sodium 1320 

Nickel 15.7 

Lead 1290 

Vanadium B 1.1 
Zinc 1100 

Mercury 0.73 

Anenic 5.6 

Antimony 57.6 

Selenium B 0.44 

Thallium u 0.44 

Repon Date: August 20, 1995 

: KW02283 SFS 

: 9507411-16 

: Soil 

: 07/20/95 

: 07121195 

: Routine 

: Client 

DL RL Units 

1.0 1.0 wt% 

0.81 5.2 mg/kg 

1.8 26.0 mglkg 

0.23 5.2 mg/kg 

0.03 5.2 mg/kg 

71.8 2600 mg/kg 

0 . .34 5.2 mg/kg 

0.35 5.2 mglkg 

0.44 5.2 mg/kg 

0.87 5.2 mg/kg 

0.94 10.4 mg/kg 

28.3 208 mg/kg 
? ~ 
__ _, 

10.4 mg/kg 

0.26 5.2 mg/kg 

15.8 104 mg/kg 

0.82 5.2 mg/kg 

3.8 10.4 mg/kg 

0.44 5.2 mg/kg 

0.22 5.2 mglkg 

0.01 0.03 mg/kg 

0.39 2.1 mg/kg 

0.2 2.1 mg/kg 

0.3 1.1 mg/kg 
0.44 2.1 mg/kg 

STATE GEL El'( 
Fl .. E37 ! 56/87294 ES7_.l'..137-IS! 
NC 23) 
SC !Ot20 10582 
DI 029'.l4 
VA 00151 
Wl 999SST19 

Page 1 of2 

DF Analyst Date Time Batc:h M 

1.0 DDT 08105195 1800 70443 

l.O JSS 07/28/95 1142 69587 2 
LO 
1.0 

LO 
100 JSS 08/03195 2027 69587 2 

1.0 JSS 07128/95 1142 69587 2 

l.O 
I.0 
LO 
1.0 

LO 
LO 
l.O 
1.0 

LO 
LO 
LO 
1.0 

1.0 ADF fJ7n8/95 2148 69902 3 

2.0 NR.i.v1 08105195 0028 70091 2 

2.0 

2.0 

2.0 

000044 

c 

I lll\ll lllll lllll lllll !IIll llIIl !llll llll llllll lllll l!ll \111 
P 0 Box. 307 L2 • Charleston. SC 294 l 7 -rSOJ l 5 56-8 l 7 I • fa"< ( 803} 766- l l ?S5074 l !- l 6• 



GENERAL ENGL"\iEERlNG LABOR'-\ TORIES Labor.atory Certiflotions 

,'v/eeting today ·s needs with a visiun for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 3783 !-0350 

Ms. Lori Keller 

Project Description: Key WestJKW 

cc: BECHOO 195 

Sample ID 
LlbID 
Matrix 
Date Collected 
Date Received 

Priority 

Collector 

Parameter QuaJifier Result 

Organic Prep-
Evaporati ve Loss @ 105 C 

, ~ta.ls Analysis 
.,..i!ver 

Aluminum 

Barium 
Beryllium 
Calcium 

C1dmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 

Manganese 

Sodium 
Nickel 

Lead 
Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Selenium 

Thallium 

u 

B 

u 
u 

9.0 

0.85 

3290 

121 

0.09 

314000 

3.3 

14.3 

50.l 

429 

68700 

342 

4070 

359 

1250 

63.6 

576 

3.5 

1170 

0.63 

80.5 
20.2 

0.33 

0.46 

Report Date: August 20. 1995 

: KW02284 SBS 

: 9507411-17 

: Soil 

: 07120/95 

: 07/21/95 

: Routine 

: Client 

DL 

LO 

0.85 

L.9 

0.24 

0.03 

76.J 

0.36 

0.37 

0.46 

0.92 

0.98 

29.7 

2.4 

0.27 

16.6 

0.86 
4.0 

0.46 

0.23 

0.01 

0.4 

0.21 

0.33 

0.46 

RL Units 

1.0 Wt% 

5.4 mg/kg 
27.3 mg/kg 

5.4 mg/kg 

5.4 mg/kg 
2730 mg/kg 
0.54 mg/kg 

5.4 mg/kg 
5.4 mg/kg 
5.4 mg/kg 

10.9 mg/kg 
218 mg/kg 

10.9 mg/kg 
5.4 mg/kg 

109 mg/kg 
5.4 mg/kg 

10.9 mg/kg 

5.4 mg/kg 
5.4 mg/kg 

0.03 mg/kg 

2.2 mg/kg 
2.2 mg/kg 

1.1 mg/kg 
2.2 mg/kg 

STATE GEL EP! 
FL E37 i 56/S7:!94 ES7.!7'.!:S7.!58 
NC 2JJ 
SC 1or::o !0532 
TN 0'.!93.l 
VA 00\5\ 
Wl 99988779 

Page lof2 

DF Analyst Date Time Batch M 

1.0 DDT 08105195 1800 70443 

LO JSS 07128/95 I 144 69587 2 

LO 
1.0 

1.0 

100 JSS 08103195 2032 69587 2 

LO JSS 07/28195 1144 69587 2 

1.0 
1.0. 

1.0 

LO 
LO 
l.O 
1.0 

1.0 

1.0 

LO 
1.0 

1.0 

1.0 ADF 07123/95 2151 69902 3 

2.0 NR.\1 08/05/95 0034 70091 2 

2.0 

2.0 

2.0 

P 0 Box 307 l '.! • Ch;irkston. SC ~9.!l 7 • (303 l 556-S I 7 l • fa'I: 1303) 766-! ! 7!9507411-17" 

c 



GENERAL ENGL'IEERING LABOR.\TORIES ,_.__ c . . 
..... .,,,ratory cr::fic:auon:s 

ivfrering today's needs wirh a vision for romurrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesr!KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 
·'!tals Analysis 

.Iver 
Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 

Manganese 

Sodium. 

Nickel 

Lead 

Vanadium 

Zinc 
Mercury 

Arsenic 

Antimony 

Selenium 

Thallium 

B 

B 

u 

9.0 

2.9 

5810 
207 

0.11 

264000 

10.7 

5.5 
77.6 

1530 

50l00 
242 

5170 

4790 

1240 

62.7 

837 

3.5 

5270 

1.5 

15.5 

30.0 

1.1 

0.44 

Report Date: August 20, 1995 

~ 

: KW02285 SFS 

: 95074tl-!8 

: Soil 

: 07120/95 

: 07121/95 

: Routine 

: Client 

DL 

1.0 

0.81 

1.8 
0 .,~ • .:...:i 

0.03 

72.8 

0.34 

0.35 

0.44 

0.87 

0.94 

28.J 

2.3 
0.26 

15.8 

0.82 

3.8 

0.44 

0.22 

0.01 

0.39 

0.2 

0.3 

0.44 

RL Units 

LO wt% 

5.2 mg/'~g 

24.1 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

2600 mg/kg 
5.2 mg/kg -. ., 
:l.- mg/kg 
5.2 mg/kg 

5.2 mg/kg 
10.4 mg/kg 
208 mg/kg 

10.4 mg/kg 
5.1 mg/kg 
104 mg/kg 
5.2 mg/kg 

10.4 mg/kg 

5.2 mg/kg 
5.2 mg/kg 

0.03 mg/kg 
2.1 mg/kg 
2.1 mg/kg 

l.l mg/kg 

2.1 mg/kg 

STATE GEL EPt 
FL ES7 l 56i'Sf.! ~ ES7.n::r.!7-15S 
NC ZJJ 
SC !0120 10531 
TN 0293-1 
VA 00151 
W! 99988Ti9 

Page l of2 

DF Analyst Date Time Batch M 

1.0 DDT 08105195 1800 70443 

1.0 JSS 07/28/95 1146 69587 2 
1.0 

LO 
LO 

100 JSS 08/03/95 '.2037 69587 2 
1.0 JSS 07128/95 1146 69587 2 
l.O 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

LO 
1.0 

1.0 

l.O ADF 07/28195 2153 69902 3 

2.0 NRM 08105195 0039 70091 2 

2.0 

2.0 

2.0 

00004:3 

c 

1111111 !1!1111111 Illll lll!l lllll 11111 !Ill ~111111111 ll!l llll 
P 0 Box 3071" ·Charleston. SC :!.9-t. l 7 -<303) 556·8 !71 • fa"<.! 803) 766-! l 7t950741 l-18" 
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GENER:\L ENGL'iEERJNG LABOR;.\TORIES ·-k-
.....,,.,17110.., C•rtific:otiGnS 

i'ffr:eting today's needs wich a vision for wmorrow. 

CERTIFICATE OF ANALYSIS 

Clienr: Bee.heel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesr/KW 

cc: BECH00195 

Parameter 

Organ.le Prep 

Sample ID 

L:ib ID 
Matrix 

Dace Collected 

Date Received 

Priority 

Collector 

Qualifier Result 

10.0 

Report Dare: August 20, 1995 

: KW02286 SBS 

: 950741 t-19 

: Soil 

: 07/20/95 

: 07/2 l/95 

: Routine 

: Client 

DL 

LO Evaporative Loss @ !05 C 

Analysis 

.ver 3.3/ 0.81 

Aluminum 

Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium· 
Copper 

Iron 
Potassium 

Magnesium 

Manganese 

Sodium· 
Nickel 

Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Selenium 

Thallium 

B 

x 

B 
u 

5370 

255 

0.10 

262C-OO 

7.3 

6.4 

91.J 

560 

377C{) 

224 

22200 

454 

868 
48.5 

1070 

10.4 

2440 

1.6 
10.6 

24.6 

0.33 

0.44 

1.8 
0 ,~ • .t...:J 

0.03 

72.8 

0.34 

0.35 

0.44 

0.87 

0.94 

28.3 

2.3 

0.26 

15.8 

0.82 

3.8 

0.44 

0.22 

0.01 

0.39 

0.2 
0.3 

0.44 

RL Un.its 

LO wt% 

5.2 mg/kg 
26.0 mg/kg 

5.2 mg/kg 
5.2 mg/kg 

2600 mg/kg 

5.2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

10.4 mg/kg 
208 mg/kg 

10.4 mg/kg 
5.2 mg/kg 

104 mg/kg 
5.2 mg/kg 

10.4 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

O.Q3 mg/kg 
2.1 mg/kg 

2.1 mg/kg 
LI mg/kg 
2.1 mg/kg 

STATE GEL EP! 
Ft ES7!56/87'!9.t ES7 .r~::s; 458 
NC 2JJ 
SC 101:0 1053'.! 
TN 02934 
VA 00151 
'W1 99988779 

Page l of2 

DF Analyst Date Time Batch M c 

l.O DDT 08105195 1800 7()4.J.3 

1.0 JSS 07/28/95 t 148 69587 2 

LO 
1.0 

1.0 

100 JSS 08/03195 2042 69587 2 

t.0 JSS 07128/95 1148 69587 2 

1.0 

l.O 
LO 
l.O 
1.0 

LO 
l.O 
LO 
LO 
1.0 

1.0 

l.O 
1.0 ADF 07/28/95 2156 69902 3 

2.0 1'i'R."1 08105195 0045 70091 2 

2.0 

2.0 

2.0 

0000:0 
I 111111 lllll lllll lllll lllll ~!Ill Ill~ Ill! !IIlll lllll IJll llll 

P 0 Box 307 I:! •Charleston. SC 294 l 7 • (303} 556-8 l 7 l • fa~ 1803) 766-t l 7t'95074 l l-l 9" ... 



GENERAL ENGli'fEERING LABOR.\TORlES ·-~ c .. ..... ~ratory ertificauon:s 

Client: 

Com.act: 

:'vfeecing wday ·s needs wirh a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 

Oak Ridge. Tennessee 37331-0350 

Ms. Lori Keller 

Project Description: Key Wesr!KW 

cc: BECH00195 

Parameter 

Metals Analysis 
Mercury 

Sample ID 
Lab ID 

Macrix 
Date Co!lected 
Dace Received 

Prioriry 

Collector 

Qualifier Result 

D 1.9 

The following prep procedures were performed: 
Mercury 

M= Method 

Ml 

Report Dace: August 20, l 995 

: KW02236 SBS DLl 

: 9507411-24 

: Soil 
: 07fl0195 
: 07fll/95 

: Routine 

: Client 

DL 

O.Q3 

Method· Description 

EPA 7471 

RL Units 

0.06 mg/kg 

STATE GEL E?t 
FL ES7 t56t37294 E37.!.i"!.Zi~5( 
NC 233 
SC t0120 !0532 
TN 0293~ 
VA C0t5l 
WI 99983779 

Page l of2 

DF Analyst Date Time Batch M C 

2.0 ADF 07fl9/95 1216 69902 l N 

ADF 07/27/95 2200 69902 1 

Onol",...o· 1J 'j v 

1111111!Jlll11111 lllll !Illl l!lll l!III llll llllll lllll llll !Ill 
P 0 Bo.'(, J07 I:.;· C!i::irbton. SC 29-1! 7 • (303 l 556-8 !7 l • F:.t:< r 303) 766- ! ! 7't95074 l l ·2'1* 



GENER:\L ENGil~EERING LABOR:\TORIES L:lbonuoryCenlflcatfons 

Clienr: 

Conract: 

,Heering roday 's needs wirh a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesl/KW 

cc: BECHOO 195 Report Date: August 20, 1995 

Sample ID : K.W02287 SFS 

Lab ID : 9507411-20 

Matri:<. : Soil 
Date Collected : 07/20/95 
Date Received : 07121/95 
Priority : Routine 

Collector : Client 

Parameter Qualifier Result DL RL Unjts 

Organic Prep 
Evaporative Loss @ 105 C 9.0 !.O !.O wt% 

'.etals Analysis 

Silver u 0.84 0.84 5.4 mgf.<g 

Aluminum 2950 1.8 27.0 mg.ikg 

Barium 107 0.24 5.4 mg/kg 

Beryllium B 0.08 0.03 5.4 mg/kg 

Calcium 312000 75.6 2700 mg/kg 

Cadmium 3.2 0.36 5.4 mg/kg 

Cobalt B 2.4 0.37 5.4 mg/kg 

Chromium 31.9 0.44 5.4 mg/kg 

Copper 795 0.91 5.4 mgf.<g 

Iron 20200 0.97 10.8 mg/kg 

Potassium B 207 29.4 216 mg/kg 

Magnesium 6450 2.4 10.8 mg/kg 

Manganese 263 0.27 5.4 mg/kg 

Sodium 1310 16.4 108 mg/kg 

Nickel 25.9 0.85 5.4 . mg/kg 

Le:id 998 3.9 10.8 mg/kg 

Vanadium 9.0 0.44 5.4 mg/kg 

Zinc 1210 0.23 5.4 mg/kg 

Mercury 0.65 0.01 0.03 mg/kg 

Arsenic 6.4 0.4 2.2 mg/kg 

Antimony 28.3 0.2l 2.2 mg/kg 

Selenium u 0.32 0.32 u mg/kg 

Thallium u 0.45 0.45 2.2 mg/kg 

STATE GEL E.P! 
FL ES7156i87294 ES7.J.T1.lS7.J.53 
NC 2J3 
SC !0120 10.582 
TN 02934 
VA 001.51 
Wl 99988779 

Page l of2 

DF Analyst Date Time Batch M 

!.O DDT 08105195 1800 70443 

!.O JSS 07128195 l151 69587 2 
1.0 

LO 
LO 

100 JSS 08/03/95 2048 69587 2 

1.0 JSS Ul/28195 1151 69587 2 

LO 
l.O 
LO 
1.0 

1.0 

LO 
LO 
1.0 
LO 
LO 
1.0 
1.0 
1.0 ADF r:rT 128195 2159 69902 3 

2.0 NRM 08105195 0051 7009l 2 

.2.0 

2.0 

2.0 

c 

1111~111111 ~~111~1~~ill1~11[\11ri~nm 11~ 1111 
P 0 Box JOI t::'. • Ch:u-leston. SC 294 l 7 • l 303 l 556-8 ti I • fa, U30J l 766- l l 7't95074 L l-20"' 



-, 

GE~""ER~L ENG~""EERING LABORATORIES 
Meering today ·s needs 11·it/t a i·isi.on for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechrel 

POBox.350 

Coru.act: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description.: Key Wes !./l:0f.I 

cc; BECH00195 

Sample ID 

Lib ID 

Matrix 
Dare Collected 

Date Received 

Priority 

Collecror 

Parameter Qualifier Result 

Organ.le Prep 

Evaporative Loss @ 105 C 

Aetals Analysis 
Silver 

Aluminum 

Barium 

Beryllium 

Cakium 
Cadmium 

Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Mercury 

AISenic 

Aru:imony 
Selenium 

Thallium 

u 

B 

B 
B 

B 
u 

13 

0.9 
4230 

180 
0.11 

297000 

3.6 
3.S 

42.3 
841 

23900 

319 
42:50 

353 

12'.!0 
48.3 

1360 

63.3 
1850 

13 
9.0 

25.3 
0.74 

0.48 

Report Dare: August 27, 1995 

: K'N02288 SBS 
: 9507412...01 

: Soil 
: 01(10{)5 

: 01{11{)5 

: Routine 

: Client 

DL 

0.9 

2.0 

0.25 
0.03 

805 
038 

039 

0.48 
0.97 

1.0 

313 
2.5 

0.29 
17.5 
0.91 

4.2 
0.48 

024 

0.02 
0.43 

0.22 

0.33 
0.48 

RL Units 

1 wt% 

2.9 mg/kg 
28.7 mg/kg 
2.9 mg/kg 
2.5 mg/kg 

2870 mg/kg 
5.7 mg/kg 

5.7 mg/kg 

2.9 mg/kg 

2.9 mg/kg 
11.5 mg/kg 

230 mg/kg 

11..S mg/kg 
2.5 mg/kg 
115 mg/kg 
2.9 mg/kg 

11-5 mg/kg 

2.5 mg/kg 
2.5 mg/kg 

0.03 mg/kg 

23 mglkg 

2.3 mg/kg 

1.1 mg/kg 
2.3 mg/kg 

Labonury Certlfk:a.tJoo.s 

STATE GEL EPI 
FL ES7156/r."..94 El74~45~ 
NC 233 
SC 101:20 10532 
TN 02934 
VA 00151 
WT 9<!91lJt"'i"+9 

Page 1 of2 

DF Analyst Date Tlme Batch M 

1.0 DDT 08/05195 1420 70444 1 

1.0 JSS 07 !23195 1222 69588 2 

1.0 

1.0 

1.0 

100 JSS 08{03(95 2129 69538 2 
1.0 JSS 07 {13195 1222 69588 2 
1.0 

1.0 
1.0 

1.0 

1.0 
LO 
1.0 

1.0 
1.0 

1.0 
1.0 

1.0 
1.0 ADF 08/07195 1623 70008 3 

2.0 NR.M 08/05195 0204 70092 2 

2.0 
2.0 

2.0 

9 

c 

l 

l 
1 

1 
1 

1111111 m11rn~11~111~ 11m m~ 1m m1~ 1~~ 1m 1111 
PO Box 307!2 • Ch:ir!c:ston. SC 294!7 ·18031 556-8171 • F:1x 1801) 766-1 l/" ~"''"'~ .. ~ ~· -



GENER!\.L ENGL.~EERING LABORATORIES 
i'v!eelin;; rodu;."s needs with a ~·i.~ion for rumorrow. 1.aborU0r7 C:ert.l.!lc:utoD1 

STATE GEL EPr 
FL ES7156fS7"&4 Eri<IT'.%145& 
NC 133 
SC 101'.!0 lllS82 
TN 02934 

CERTIFICATE OF ANALYSIS vA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI 9~8877')~~~~-

Client: Bechtel 

PO Box350 

Canta.et: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KcyWesr./KW 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 
Dace Received 

Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
,,,_,Evaporative Loss @ 105 C 

.· 'eta.ls Analysis 

Silver 

Alu:m.i:ru.tm 
Bariwn 

Beryllium 
Calcium 
Cadrn.i.um 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 
Magnesium 

Mangi:nese 
Sodium 

Nickel 

Lead 
Vanadium 

Zinc 
Mercury 
Axzcnic 
Antimony 

Selenium 

Thallium 

B 

B 

B 
B 

B 

B 
u 

8 

1.5 
4930 

173 
0.1 

274000 
4.7 
3.8 

48.8 
704 

39400 
161 

6010 

373 
1040 

48.4 
9".3 
12.8 

1540 

1.1 
11.3 
26.0 
0.76 
0.44 

Repon Date: August 27, 1995 

: KW02289 S FS 
: 9507412-02 
: Soil 

: 07(20195 
: 07(21/95 
: Routine 

: Client 

DL 

0.82 

1.8 
0..23 

0.03 
132 
034 
036 
0.44 

0.88 
0.94 

28.5 
2.3 

0.26 

15.9 
0.83 
3.8 

0.44 
022 
0.02 

039 
02 
0.3 

0.44 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 DDT 08/05195 1420 70444 1 

2.6 mg.i'.k::g 1.0 JSS 07 {28/95 1153 69588 2 

26.1 mg/kg 1.0 
2.6 mg/kg 1.0 
2.5 mg/kg LO 

2610 mg/kg 100 JSS 08/03$5 2135 69588 2 

5.6 mg/kg 1.0 JSS 07(28195 1153 69588 2 

5.6 mg/kg 1.0 

2.6 mg/kg 1.0 
2.6 mg/kg 1.0 

10.5 mg/kg 1.0 
2@ mg/kg 1.0 

10.5 mg/kg 1.0 

2.5 mg/kg 1.0 
105 mg/kg 1.0 
2.6 mg/kg 1.D 

10.5 mg/kg 1.0 

2.5 mg/kg 1.0 

2.5 mg.lkg 1.0 

0.03 mg/kg 1.0 ADF 08/07$5 1625 70008 3 

2.1 mg/kg 2.0 NR."vf 08/05195 0210 70092 2 

2.1 mg/kg 2.0 

1 mg/kg 2.0 

2.1 mg/kg 2.0 

11 

PO Box 307l2 ·Ch:ir!eston. SC 29-1.17 •(303) 556-8t71 •fa'<; (303) 766-1178 •9507412-02'" 

c 

1 

1 

l. 

1 

l 
1 



GENER;\L ENGL~EERING LABORATORIES 
Mee:ring t:oday 's needs 1»ifh a l'isiun j(1r romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

Contact: 
Oak Ridge, Tennessee 3783 l-D350 

Ms. Lori Keller 
Project Description: Key W esr/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Quatlfter Result 

Organlc Prep 
Evaporarive Loss@ 105 C 
{etals Analysls 
Silver 

Aluminum 

Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 

Manganese 
Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Mercury 
Am:nic 

Antimony 

Selenium 

Thallium 

u 

B 

B 

B 

x 

B 
u 

11 

0.88 

5950 
177 

0.08 

313000 
12 
3.6 

422 
637 

18100 

222 
4210 

312 
1170 

134 
565 
65.5 

2:280 
4.2 

6.3 
28.7 

0.64 
0.47 

Report Date: August 27, 1995 

: KW02290 SBS 
: 9507412-D3 

: Soil 
: ITT(20(95 

: IJ7(21!95 
: Routine 
: Client 

DL 

1 

0.88 

1.9 
0.25 
0.03 

78.7 

0.37 
0.38 

0.47 

0.94 

1.0 

30.6 

2.5 

028 
17.1 

0.89 
4.1 

0.47 
024 
0.02 
0.42 

0.22 

0.32 
0.47 

RL Units 

1 wt% 

2.8 mg/kg 

28.1 mg/kg 

2.8 mg/kg 

2..5 mg/kg 

2810 mg/kg 
5.6 mg/kg 

5.6 mg/kg 

2.8 mg/kg 

2.8 mg/kg 
112 mg/kg 

225 mg/kg 

11.2 mg/kg 

2..5 mg/kg 

112 mg/kg 
2.8 mg/kg 

112 mg/kg 

2..5 mg/kg 
2..5 mg/kg 

0.03 mg/kg 
2.2 mg/kg 

2.2 tng/kg 

1.1 mg/kg 

2.2 mg/kg 

DF 

1.0 

LO 
1.0 

1.0 

1.0 
100 
1.0 

1.0 

LO 
LO 
1.0 

LO 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 

2.0 

Labon.tory Certl11c:a.tloas 

STATE GEL EPI 
FL E37t~6/87''..94 a-7412/87>1~. 
SC !33 
SC !Ot::?O 10532 
TN Q:934 
VA OOlSl 
WI 999UT!9 

Page 1 of2 

Analyst Date Tlme Batc:h M c 

DDT 08/05195 1420 70444 

JSS 07!18!95 1227 69588 2 

JSS 08/03/95 2140 69588 2 

JSS 07 !18!95 1227 69588 2 

ADF 08/07!95 1628 70008 3 1 

NR.M 08/05/95 0215 70092 2 l 

13 

11m111111111~ 11~11I1~ ~m1~~1mmH rn111~1111 
P 0 Bo~ 307l1 ·Charksron. SC 29417 •(803) 556-8!71 ·Fax (8031766-! !73 "9507412.03" 



GENER;\L ENGINEERll'fG LABORA.TORIES 
LaboraL<>ry Cu-.mca.t1ona 

STATE GEL E?I 
Jfeering today ·s lll!l!,is wir/1 a vision fur tomorrow. 

FL E37l56/r.:!.94 ES7472!S74S8 
NC 2J3 
SC 10120 10532 
TX 02934 

CERTIFICATE OF ANALYSIS VA OOlSl 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI.---999u:;::.,__~~~~ 

Client:: Bechtel 

PO Box350 

Cont.a.ct:: 
Oak: Ridge, Tennessee 37831--0350 

Ms. Lori Keller 
Project Description: Key W es!/K.W 

cc: BECH00195 

Parameter 

Metals Analysis 

Mercury 

Sample ID 

Lab ID 
Mattix 
Date Collected 

Date Received 

Priority 
Collector 

Quallfier Result 

D 031 

The following prep procedures were performed: 

Mercury 

M=Method 

Ml 

C = Canta.Iner Lab. Coot:l.i.ner ID 

Cl 9507412-14.01 

Repon: Dare: August 27, 1995 

: 9507412--03 DLl KW02290 SBS 

: 9507412-14 
: Soil 
: 07(10/95 

: 07/21195 
: Routine 

: Clie:nc 

DL 

0.02 

Method-Description 

EPA 7471 

Reference ID 

RL Units 

0.03 mg/kg 

Page 1 of2 

DF Analyst Date Tlme Batch M C 

10. DYW 08/07/95 2251 70008 1 

ADF 07{30/95 1500 70008 1 

1111111m11 rn~1rnim~ m11~m1m~1rn ~1~ 11111111 
P 0 Bo.>:: 307!1 • Ch:irlesron. SC :'.94! 7 • (803) 556-S ! 71 •fa-< (303) 766-1178 •9507412-14" 
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GENERAL ENGil'l"EERING LABOR.\TORlES 
;\tleering roJay ':;needs with a vision for romorrow. ul>ora!or)' Certi!lCLtlom 

STATE GEL EPI 
FL E37!5613n94 E37472/&745o 
NC 233 
SC 10!20 !0582 
TN 02934 

CERTIFICATE OF ANALYSIS vA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl------~~,,_~~~~ 

Client: Bechtel 

PO Box 350 

Con!3Ct: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWest/'KW 

cc: BECH00195 

Sample ID 

Lili ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

.vfetals Analysis 
Silver 

Alwnirulm 

Barium 

Beryllium 
Calcium 

Cadmium 

Cobalt 

Chromium 
Copper 
Iron 
Potassium 

Magnesium 

Mang;mese 

Sodium 

Nickel 

Lead 

Vanadium 

Zinc 

Mercury 

Arsenic 

Antimony 

Selenium 

1b.a.llium 

B 

x 

B 
u 

7 

3.0 

4170 

212 

0.09 

218000 

5.3 

73 

108 

831 

62300 

247 

4090 

461 

892 

66.l 

928 
9.2 

2000 
3.4 

173 
35.8 

0.48 

0.44 

Report Date: August 27, 1995 

: KW02291 SFS 

: 9507412-04 

: Soil 
: fJ7{20f)5 

: ITT{llf)5 

: Routine 

: Client 

DL 

1 

0.81 

1.8 

0.23 

0.03 

73.1 

034 

0.35 

0.44 

0.88 

0.94 

28.4 

2.3 
Q.26 

15.9 

0.82 

3.8 

0.44 

0.22 

0.02 

0.39 

0.2 
03 

0.44 

P:igelof2 

RL Units DF Analyst Date Tlme Batch M 

1 wt% 1.0 DDT 08/05f)5 1420 70444 1 

2.6 mg/kg 1.0 JSS 07 (28{)5 1230 69588 2 

20.l mg/kg 1.0 

2.6 mg/kg 1.0 

2.5 mg/kg 1.0 

2610 mg/kg 100 JSS 08/03{)5 2145 69588 2 

5.3 mg/kg 1.0 JSS 07!28f)5 1230 69588 2 

5.3 mg/kg 1.0 

2.6 mg/kg 1.0 

2.6 mg/kg 1.0 

10.4 mg/kg LO 
209 mg/kg 1.0 

10.4 mg/kg 1.0 

2.5 mg/kg 1.0 

104 mg/kg 1.0 

2.6 mg/kg 1.0 

10.4 mg/kg 1.0 

2.5 mg/kg 1.0 
2.5 mg/kg 1.0 

0.03 mg/kg 1.0 ADF 08/07fJ5 1631 70008 3 

2.1 mg/kg 2.0 NR.\'i 08/05fJ5 0221 70092 2 

2.1 mg/kg 2.0 

1 mg/kg 2.0 

2.1 mg/kg 2.0 

c 

1 

l 

l 

1 '.\ 

111rn111111~1~1rn1111~ 1111111m 111n~11mi111t 
P 0 Bo.~ 307I~ ·Ch:!r!~sron. SC :94I7 •fSOJ) 556-SI7I • F:ix (803) 766-1173 •o.:;n-i,11.., n,1• 



GENER;\L ENGIN~ERING LABORATORIES 
Laboratory C en.l!'IC.Woau 

STATE GEL EP! 
Fl. Ent56i&7294 ES747:2/8745S 

iv!ee1i11g roday 's 111:1:ds wirh a vision for romurmw. 

NC 2.."'3 
SC 10120 !0582 
TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC_._A~TE_O~F_A_N_A~L_Y_S_IS~~~~~~~iim~~~~-

Client: B~htel 

POBox350 

Contact: 
Oak Ridge, Te.nnessee 37831..-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Par:lmeter 

Metals Analysis 
Mercury 

Sample ID 

Lab.ID 
Ma.trix 
Dace Collected 

Date Received 

Priority 

Collector 

Quauner Result 

D 0.27 

The following prep procedures were performed.: 
Mercury 

M=Method 

Ml 

C = Container Lab. Container ID 

Cl 9507412-15.01 

Report Dare: August 27, 1995 

: 9507412-04 DLI KW02291 SFS 

: 9507412-15 

: Soil 

: 07(20/95 

: 07(21/95 

: Routine 
: Client 

DL 

0.02 

Method-Description 

EPA 7471 

Reference ID 

RL Units 

O.D3 mg/kg 

P:ige 1 of2 

DF Analyst Date Time Batch M C 

10. DVW 08/07/95 2253 70008 1 1 

ADF 07!30195 1500 70008 1 

37 

111rn1 11111 m~ 1m1111~ ~rn ~~ 1rn Mm ~111 rn 1111 
POBox.30712 ·Char!cston.SC294l7 ·t803)556-8L71 •fa,(803)766-ll78 *9507412.15* .,,,, 
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GEl'rER~L ENGL.'iEERING LABOR~TORIES 

Client: 

Cont.act: 

1'vfeerin3 wday·s needs ·~·irh a visio11for wmorroH;. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box.350 

Oak Ridge, T e:nnessee 37831-0350 

Ms. Lori Keller 

Project Description: Key W esr.['f!;:'W 

cc: BECH00195 

Sample ID 

LabID 

Mat::rix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifler Result 

Organ.le Prep 
Evaporative Loss @ 105 C 8 
rletals Analysis 
Silver B 2.4 
Aluminum 3910 
Barium 228 
Beryllium B 0.12 

Calcium 267000 

Cadmium B 5.0 
Cobalt B 5.0 

Chromium 64.5 

Capper 1560 

Iron 35600 
Pac.assium 255 
Magnesium 4280 

Manganese 433 
Sodium 1010 

Nickel 67.7 

Lead 1510 

Va:nad.i.um 14.6 
Zinc 2010 
Mercury 031 
Arsenic 16.l 
Antimony 58.9 
Selenium B 0.86 

Tiiallium u 0.46 

Report Date: August 27, 1995 

: KW02292 SBS 

: 9507412-05 

: Soil 
: <J7(2JJJ95 
: <J7!21J95 
: Routine 

: Client 

DL 

0.85 

1.9 
0.24 

0.03 

76.1 

0.36 

031 
0.46 
0.91 

0.98 

29.6 

2.4 
021 
16.5 

0.86 
4.0 

0.46 

0.23 
0.02 

0.4 
021 

031 
0.46 

RL Units 

1 wt% 

2.7 mg/kg 

27.2 mg/kg 

2.7 mg/kg 

2.5 mg/kg 

2720 mg/kg 

5.4 mg/kg 
5.4 mg/kg 

2.7 mg/kg 

2.7 mg/kg 

10.9 mg/kg 
217 mg/kg 

10.9 mg/kg 

2.5 mg/kg 

109 mg/kg 

2.7 mg/kg 

10.9 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

0.03 mg/kg 
22 mgtkg 

22 mg/kg 

1.1 mg/kg 

22 mg/kg 

Page l af2 

DF Analyst Date Time Batch M 

LO DDT 08/05J95 1420 70444 1 

LO JSS 01(18f}5 1232 69588 2 
1.0 
LO 
LO 

100 JSS 08/03/95 2150 69588 2 

LO JSS 07/28195 1232 69588 2 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 
1.D ADF 08/()7195 1634 70008 3 

2.0 NRM 08/05195 0227 70092 2 

2.0 

2.0 

2.0 

17 .... 

c 

1 

1 
1 

· 111111111111mij11111111~ ~111 ~1111rn ~mm~ 1~ ~11 
P 0 Box 307 I 2 • C1:::irlest0n. SC 294 l 7 • (303) 556-S 171 •fa'< (303) 766- t l 78 •q'i0]4.1"-0'i• 



GENERALENG~~ERlNGLABORATORIES 
Laboratory Cerillla.r.lons 

STATE GEL EP! 
Mi:i:ring roday ·s ner;;ds 1•.;irh a vision fur rumorro11·. 

FL E37156i&7194 ES7472/3745S 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00!51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:wl.---..9~ 

Client: Bech eel 
PO Box.350 

Cont.ace 
Project Description: 

Oak Ridge, Tennessee 37831-0350 

.Ms. Lori Keller 

cc: BECH00195 

Key W esr/KYV 

Sample ID 

Lab ID 

Matrix 

Date Collected 
Date Received 
Priority 
Collector 

P:u-ameter Qualil1er Result 

Organic Prep 
Evaporative Loss @ 105 C 

1etals Analysis 
Silver 
Aluminnm 

Barium 
Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 

h'on 
Pow.sium 

Magnesium 

Manganese 

Sodii.i.m 
Nickel 

Lead 

Vanadium 

Zinc 
Mercury 

Arsenic 

Amimony 

Selenium 

11lallium 

u 

B 

B 
B 

B 

B 

u 

u 
u 

7 

0.78 

679 

263 

0.05 

324000 

0.56 

0.75 

18.6 
164 

1490 

156 

3830 

32.1 

1460 

3.4 

137 

0.42 

170 

0.47 

2.2 
2.6 

0.30 

0.42 

Repon Date: August27, 1995 

: KW02193 SFS 

: 9507412--06 

: Soil 
: 01(10/95 
: 07/21/95 

: Routine 
; C'J.ent 

DL 

1 

0.78 

1.7 
0.12 

0.03 
69.7 

0.33 
034 
0.42 

0.84 

0.9 

27.1 

2.2 
0.25 

15.1 

0.79 

3.6 

0.42 

0.21 

0.02 

0.37 

0.19 

030 

0.42 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 DDT 08/05195 1420 70444 1 

2.5 mg/kg 1.0 JSS 07 f2.Bi95 1306 69588 2 

24.9 mg/kg LO 
2.5 mg/kg LO 
2.5 mg/kg 1.0 

2490 mg/kg 100 JSS 08/03/95 2156 69588 2 

5.6 mg/kg LO JSS 07 (18195 1306 69588 2 
5.6 mg/kg 1.0 

2.5 mg/kg LO 
? -_.::i mg/kg 1.0 

10 mg/kg 1.0 

199 mg/kg 1.0 

10 mg/kg 1.0 

2.5 mg/kg 1.0 
99.6 mg/kg 1.0 

2.5 mg/kg LO 
10 mg/kg 1.0 

2.5 mg/kg 1.0 

2..5 mg/kg LO 
0.03 mg/kg 1.0 ADF 08/07195 1636 70008 3 

2 mg/kg 2.0 NRM 08/05/95 0232 70092 2 

2 mg/kg 2.0 

1 mg/kg 2.0 

2 mg/kg 2.0 

1Q 

c 

1 

1 
1 

I ~1111 !Ill! Ill~ Ill!\ ~I~ l!I~ ~~Im Im~ m1111~ lll! 
POBoxJ07!2 ·Ch:i.rlesmn.SC'.29417 •(803)556-8171 •F:ix(803)766-l!78 ... 9507412-06" 
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1·1L· -\ .. -
~ . ~· GENER4.L ENGL.~EERING LABORATORIES - ...... 7 . .;;:;:' 
~ ,_ 
OR·-lTQR\~-:-· 

Meeting today ·s nl!eds 1;·irh a ';ision for tomorrow. L.>bon.toc:r Ce:rtil1a.U<1m 

STATE GEL EPI 
FL ES/156''87294 ES747"'../S7453 
xc 2J3 
sc 10120 tosa2 
TN' 0:?934 

CERTIFICATE OF ANALYSIS v;.. oorn 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-WT~~~9~ 

Client: Bechtel 

PO Box350 

Cont.a.ct: 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Kelle:r 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LabID 

Matrix 

Dare Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

.ttetals Analysis 
Silver 

Alumi.nllm 
Bariwn 
Beryllium 

Calcium 

Cadmium 

Cobalt -
Chromium 
Copper 
Iron 

Potassiwn 
Magnesiwn 

Manganese 

Sodium 
Nickel 

Lead 
Vanadium 
Zinc 
Mercury 
Arsenic 

Antimony 

Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

u 
u 

7 

0.80 

1290 
42.6 
0.05 

330000 
0.98 
0.87 

27.l 
703 

3190 

133 

4160 

712 
1310 
12.0 
429 

l.9 
495 
0.23 
3.4 
7.6 

0.31 
0.43 

Report Date: August 27, 1995 

: KW02294 SBS 

: 9507412-07 

: Sail 

: 07{20/95 

: 07/21/95 
: Routine 
: Client 

DL 

1 

0.80 

1.8 
0.23 
0.03 

71.7 
0.34 

035 
0.43 
0.86 

0.92 

27.9 
23 

0.26 

15.6 
0.81 

3.7 
0.43 

0.22 
0.02 

0.38 
0.2 

031 
0.43 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 DDT 08/05195 1420 70444 l 

2.6 mg/kg 1.0 JSS 07 {28/95 1310 69588 2 
25.6 mg.il::g 1.0 

2.6 mg/kg 1.0 

2.5 mg/kg LO 
2560 mg/kg 100 JSS 08/03195 2211 69588 2 

5.6 mg/kg 1.0 JSS 07(28/95 1310 69588 2 
5 .6 mg.il::g LO 
2.6 mg/kg 1.0 
2.6 mg/kg 1.0 

10..2 mg/kg LO 
205 mg/kg 1.0 

10.2 mg/kg 1.0 

2.5 mg/kg LO 
102 mg/kg LO 
2.6 mg/kg LO 

10.2 mg/kg l.0 

2.5 mg/kg 1.0 

2.5 mg/kg 1.0 
! 

0.03 mg/kg 1.0 ADF 08/07195 1638 70008 3 
2 mg/kg 2.0 NR.lY1 08/05195 0238 70092 2 

2 mg/kg 2.0 
1 mg/kg 2.0 

2 mg/kg 2.0 

21 

c 

1 

1 

1 

l 

I m111 !Im 1~1111~111m 11111 ~Ill m1 !Ill~ Ill~ Im Im 
P 0 Sox 307 ! 2 • Ch;u:es:on. SC 294! 7 • i 8031 556-iH7 ! • F~" 1:'<0 1 \ 7f:.f:. 1 n·Q 



GENER>\L ENGL.~EERING LABORATORIES 
/v/c:ering roduy's nel:!ds wic!i a i:ision for wmorrow. l..abora.to.-y Certltlc.ulacu 

STATE GEL EPI 
FL ES7156/rn94 E.r7472f57458 
NC 23:! 
SC 101:::0 l()j82 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI..---~.,._~~~~ 

Clie:nr: Becht.el 

POBox350 

Contact.: 

Oak Ridge, T e:nnessee 37831-0350 

Ms. Lori Keller 
Project Description; Key W es!/I0N 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Dace Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

.lfetals Analysis 

Silver 

Aluminum 
Barium 

Beryllium 

.Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 
Sodium 

Nickel 
Lead 
Y:madium 
Zinc 
Mexcury 
Arsenic 

Antimony 
Selenium 

Th.a.ilium 

u 

B 

B 
B 

B 

u 

u 
u 

7 

0.83 
776 

673 

0.04 

329000 

0.68 

0.60 

122 

118 

1990 

139 
3180 
36.9 
1400 

5.4 

131 
0.45 

Zl1 
0.12 

2.1 
5.6 

0.32 

0.45 

Report Date: August 27, 1995 

: KW02295 SFS 

: 9507412-08 

: Soil 
: 07(20195 
: 07(21/95 

: Routine 

: Client 

DL 

1 

0.83 
1.8 

023 
0.03 
74.5 

0.35 

0.36 

0.45 

0.89 

0.96 

29.0 

2.3 

0.27 
162 
0.84 
3.9 

0.45 
0.22 
0.02 

0.4 

0.2 

0.32 

0.45 

Page lof2 

RL Units DF A.ct!l..lyst Date Time B::1tch M 

1 wt% 1.0 DUT 08/05/95 1420 70444 1 

2.7 mg/k:g 1.0 JSS 07{28195 1314 69588 2 
2.6.6 mg/k:g 1.0 
2.7 mg/k:g LO 
2.5 mg/k:g 1.0 

2660 mg/k:g 100 JSS 08/03195 2217 69583 2 

5.4 mg/k:g 1.0 JSS 07 {28/95 1314 69588 2 

5.4 mg/k:g 1.0 

2.7 mg/kg 1.0 

2.7 mg/kg 1.0 
10.6 mg}kg LO 
213 mg/kg 1.0 
10.6 mg/kg 1.0 

2.5 mg/kg 1.0 
106 mg/kg 1.0 
2.7 mg/kg 1.0 

10.6 mg/kg 1.0 

2.5 mg/kg 1.0 

2.5 mg/kg 1.0 

0.03 mg/kg 1.0 ADF 08/07195 1641 70008 3 

2.l mg/kg 2.0 NR..\1 08/05195 0244 70092 2 

2.1 mg/kg 2.0 

1.1 mg/kg 2.0 

2.1 mg/kg 2.0 

23 

c 

1 

1 
1 

l 

1 

11m1111t1t rn~ 1m11m ~1~ m 1w ~m m1t tm 1111 
PO Box.30712 ·Charleston.SC294!7 •(8031556-8!71 ·F:ix(803)766-ll78 "9507412..{)8"' 



GENER'1L ENGIN'"EERJNG LABORATORIES 
1H11ering roday·s 11eeds wir/1 a visio!!fur wmorrow. I..abontary Ce.rtll'lc.a.r.lon.s 

STATE GEL EPr 
F'.L. ES7!56iX'i'294 f37.riW~. 

NC !33 
SC !012ll 105l2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl---~998&ZI'-~~~~ 

Client:: Bechtel 

PO Box350 

Coruacr: 

Oak Ridge, Tennessee 37331-0350 

.Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LabID 
Mattix 
Date Collected 
Dar.e Received 

Priority 
Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Silver 
Aluminum 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 

Copper 
Iron 

Potassium 

Magnesium 

Manganese 
Sodiiim 

Nickel 

Lead 
Vanadium 

Zinc 
Mercury 
Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

u 
B 

B 

B 

u 

B 

u 
u 

6 

0.77 

347 
24j 

0.03 

313000 

033 
0.46 

5.6 
47.7 
762 

88.5 

2200 

11.7 
1120 

23 
105 

0.41 

743 

0.10 
1.4 

2.1 

030 
0.41 

Report Date: August27, 1995 

: K\l/02296 SES 
: 9507412--09 
: Soil 
: (J7 (JJJ/9 5 
: (J7(1l{-)5 

: Routine 
: Client 

DL 

0.77 

1.7 

0.22 
0.03 

69.0 

033 

033 
0.41 

0.83 
0.39 

26.8 

22 
025 

15.0 

0.78 

3.6 
0.41 

021 
0.02 

0.37 

0.19 
030 

0.41 

Page 1 of2 

RL Units DF Analyst Date Time Batch. M 

wt% LO DDT 08/05/95 1420 70444 

u mg/kg LO JSS 07{28/95 1318 69588 2 
24.6 mg/kg 1.0 
2.5 mg/kg LO 
2j mg/kg LO 

2460 mg/kg 100 JSS 08/03195 2222 69588 2 
5.7 mg/kg LO JSS 07!28195 1318 69588 2 
5.7 mg/kg LO 
2.5 mg/kg 1.0 

2.5 mg/kg 1.0 

9.9 mg/kg LO 
197 mg/kg 1.0 

9.9 mg/kg 1.0 

2.5 mg/kg LO 
98.5 mg/kg 1.0 

2.5 mg/kg 1.0 

9.9 mg/kg 1.0 

2.S mg/kg 1.0 

2-5 mg/kg 1.0 

0.03 mg/kg 1.0 ADF 08/07/95 1643 70008 3 

2 mg/kg 2.0 NR.i.\1 08/05/95 0249 70092 2 

2 mg/kg 2.0 

0.99 mg/kg 2.0 

2 mg/kg 2.0 

c 

l 

l 
1 

1~m11m ~1~ 11~111m 11111~m1rn ~m rn~ 1m 1111 
PO Box 30712 • Cho.rlescor., SC 294 t 7 • (303) 556-8 t 71 • F:ix (303) 766-1178 *O<:rn.~,,., M• 



GENER:\L ENGINEERlL'IG LABOR:\TORIES 
1Heeri11a codav ·s needs with a vfsion for romorrow . 

.;) -
l..a.bon..to.-y Certll'lal.locs 

STATE GEL EPI 
FL ES7!56i!i7294 E37471!S7458 
NC 233 
SC 101::::0 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~->'Ll~~=.u::n . ..._~~~~ 

Client: Bechtel 

PO Box.350 

Contact: 
Oak Ridge, Te::messee 37831-0350 

Ms. Lori Keller 

Project Description: Key W esr.!KYV 

cc: BECH00195 

Sample ID 
LabID 
Mattix 
Date: Collected 
Dace Received 

Prioricy 
Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss @ l 05 C 
tfetals Analysis 
Silver 
Aluminum 
Barium 

Be:ryllium 
Calcium 

Cadmium 
Cobalt 

Chromiwn 
Copper 

Iron 
Potassium 
Magnesium 
Manganese. 
Sodium . 

Nickel 

Lead 
Vanadium 

Zinc 
MercUI'J 
Arsenic 

Antimony 
Seleniwn 

Thalliwn 

u 

B 

B 
B 

B 

u 

x 

u 
u 

5 

0.79 
851 

38.7 
0.19 

254000 
0.70 

1.2 

25.8 
1180 

3fJ70 

108 
2630 

32.l 
1030 

9.8 
370 

0.43 

421 

93 
2.4 

5.1 
0.30 

0.43 

Report Dace: August27, 1995 

: K\¥02297 SFS 
: 9507412-10 
: Soil 
: fJ7{2D/95 

: ITT(ll/95 

: Routine 
: Client 

DL 

0.79 
1.7 

0.22 
0.03 
70.9 

033 
0.34 

0.43 

0.85 

0.91 
27.6 

2.2 

0..25 
15.4 
0.8 
3.7 

0.43 

0.21 

0.02 

0.38 

0.19 

0.30· 

0.43 

RL Units 

wt% 

2..5 mg/kg 
25.3 mg/kg 

2.5 mg/kg 
2.5 mg/kg 

2530 mg/kg 

5.5 mg/kg 
5.5 mg/kg 

2.5 mg/kg 

2.5 mg/kg 

10.l mg/kg 

202 mg/kg 

10.l mg/kg 
25 mg/kg 
101 mg/kg 
2.5 mg/kg 

10.l mg/kg 

2.5 mg/kg 

2.5 mg/kg 

0.03 mg/kg 

2 mg/kg 

2 mg/kg 

l mg/kg 

2 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 08/05/95 1420 70444 1 1 

1.0 JSS 07 (28/95 1323 69588 2 1 
1.0 
1.0 
1.0 
100 JSS 08/03195 2227 69588 2 1 

1.0 JSS 07 !28/95 1323 69588 2 1 
LO 
1.0 
1.0 

1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 

1.0 
1.0 ADF 08/07/95 1651 70008 3 
2.0 NR.LYI: 08/05/95 0255 70092 2 1 

2.0 
2.0 
2.0 

111111111111 ~~ ll~!!Irn lll~ill~ 1m~llll ~~II~ !Ill 
POBox30712 ·Cha.riesron.SC294!7 ·(803)556-317! ·F:1x(803)766-!i78 *9507412-lO• 



GENERAL ENGii'ffiERING LABOR.A.TORIES 
:'vfe1::rin3 wduy·s needs wirh a vision for tomorrow. Lo.h<l!'11.tot'] CcntnoUJons 

STATE GEL EP! 
FL !:37156187194 E!7 47"..JS'7.:S F 
NC :z.:n 
SC 101~ LOSS::? 
TN 0293.i 

CERTIFICATE OF ANALYSIS v,i.. 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI~-"999=...;3S779.......,·,__~~~~ 

Client: Bechtel 

PO Box350 

Con.tas:t: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W esr/'K.VV 

cc: BECH00195 

Parameter 

Metals Analysis 
Mercury 

Sample ID 

LabID 
Ma.o:ix 
Date Collected 

Date Received 

Priorir:y 
Collector 

Qualifier Result 

D 4.2 

The following prep procedures were performed: 
Mercury 

M:::Method 

Ml 

Report Dare: August 27, 1995 

: 9507412-10 DLl KW02297 SFS 
: 9507412-16 

: Soil 
: 01(20195 
: 07(21/95 
: Routine 

: Client 

DL 

0.02 

Method-Description 

EPA 7471 

RL Units 

0.03 mgJkg 

Page 1of2 

DF Analyst Date Time Batch M C 

10. DVW 08/07195 1643 70008 1 N 

ADF 07 !30195 1500 70008 1 

3 1'.'j 
'-• 
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GENER-\.L ENGlt'\"EERlNG LABORATORIES 
Laboruory CcrtJ.tlc:aUoc.s 

STA TE GEL EPI 
A'feeting wday ·s needs 1vith a >"is ion for romorrow. 

FL E371S6l87294 E37472/374.58 
NC 2:33 
SC 10120 l0582 
TN 02934 

~~~~~~~~~~~~~-C_E~R_T_IF_I_C_A_· T_E~O_F~A_N_-A_· _L_Y_S_IS~~~~~~ii:m~~~~ 

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. !Ari Keller 

Project Description: Key W csr/I\:w 

cc: BECH00195 

Sample ID 
LlbID 
Matrix 
Date Collected 

Date Received 
Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative !Ass@ 105 C 

,\.'iet:.tls Analysis 

Silver 
Aluminum 

Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 

Copper 

Iron 
Potassiwn 
Magnesium 

Man?anese 
Sodium 
Nickel 

Lead 
Vanadium 
Zinc 
Mercmy 
Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

u 
B 

B 

B 

u 

u 
u 

12 

0.81 
782 
19.3 
0.05 

377000 

0.34 
1.0 

11.7 
204 

1260 
130 

4790 

19.5 
1430 

2.6 
73.l 

0.44 
94.l 
0.63 

2.7 

2.3 
0.31 
0.44 

Report Date: August 27. 1995 

: KW02298 SBS 
: 9507412-11 

: Soil 

: ITT/20/95 

: ITT/21/95 
: Routine 

: Client 

DL 

0.81 
1.8 

0.23 
0.03 
73.0 
0.34 
035 
0.44 
0.88 

0.94 
28.4 

2.3 
0.16 
15.8 
0.82 
3.8 

0.44 

0.22 
0.02 

0.39 
0.2 

0.31 

0.44 

P:ige 1 of2 

RL Units DF Analyst Date Time Batc:h M 

1 wt% LO DDT 08/05195 1420 70444 1 

2.6 mg/kg LO JSS 07/28195 1327 69588 2 
20.l mg/kg 1.0 
2.6 mg/kg 1.0 
2.5 mg/kg 1.0 

2610 mg/kg 10-0 JSS 08/03195 2232 69583 2 
6.2 mg/kg 1.0 JSS 07/28/95 1327 69538 2 

6.2 mg/kg 1.0 
2.6 mg/kg 1.0 

2.6 mg/kg 1.0 

10.4 mg/kg 1.0 

209 mg/kg 1.0 
10.4 mg/kg 1.0 

2.5 mg/kg 1.0 

104 mg/kg 1.0 
2.6 mg/kg 1.0 

10.4 mg/kg 1.0 

2.5 mg/kg 1.0 
2.5 mg/kg 1.0 

0.03 mg/kg 1.0 ADF 08/071'95 1654 70008 3 

2.1 mg/kg 2.0 NRM 08/05/95 0312 70092 2 

2.1 mg/kg 2.0 

mg/kg 2.0 

2.1 mg/kg 2.0 

c 

1 
1 

1 

11m1m11111~11111m~1111rnm1m ~Im 111111m1111 
PO Box 30712 ·Charleston. SC :294i7 ·(803) 556-8171 ·Fu:<: (303) 766-1173 *9507412·11* 



GENER.\.L ENGINEERING LABORATORIES 
J1eeril!g wday ·s needs with a vision for tomorrow. 

STATE GEL 
FL E~l56r'l!7294 

NC 2'.!l 
SC 10120 10532 
TN rr2934 

~~~~~~~~~~~~~-C_E~R_T_IF~IC_A_T~E_O_F~A_N_A~L_Y_S_I_S~~~~-~·~A~-~......,_~iira~~~~ 

Client: Bechtel 

POBox350 

Contact: 

Oak: Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesr/KW 

ex::: BECH00195 

Sample ID 

Lab ID 

Mattix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 
fetal.s Analysis 

Silver 

Aluminum 

Barium 
Bayllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 
Iron 
Potassiwn 
Magnesium 

Manganese 

Sodium. 
Nickel 

Lead 

Vanadium 
Zinc 
Mercury 

Arsenic 

• .\ntimony 

Selenium 
Th.allium 

u 

B 

B 
B 

B 

B 

u 

u 
u 

7 

0.80 

794 
36.9 
0.04 

352000 
0.65 

0.63 
20.2 

124 
1560 

111 
4120 
40.7 
1690 

3.9 
141 

0.43 

301 

0.25 
23 
8.8 

0.31 

0.43 

Repon Dare: August 27, 1995 

: KV/02299 SFS 

: 9507412-12 

: Soil 

: c:rl(l0f)5 
: c:rl(ll/95 
: Routine 

: Client 

DL 

1 

0.80 

1.8 
0.23 

0.03 
71.7 
034 
035 
0.43 

0.86 

0.92 

27.9 
2.3 

0.26 

15.6 

0.81 

3.7 
0.43 
0.22 

0.02 

038 
0.2 

0.31 

0.43 

Page 1 of2 

RL Un.its DF Analyst Date Time Batch M 

1 wt% 1.0 DDT 08/05/95 1420 70444 1 

2.6 mg/kg 1.0 JSS 07{28f)5 1331 69588 2 

25.6 mg/kg LO 
2.6 mg.ikg 1.0 

2.5 mg/kg 1.0 
2560 mg/kg 100 JSS 08/03195 213& 695&8 2 

5.6 mg/kg LO JSS 07{28/95 1331 69588 2 

5.6 mg/kg 1.0 

2.6 mg/kg 1.0 

2.6 mg/kg 1.0 

10.2 mg/kg 1.0 

205 mgf..cg 1.0 

10.2 mg/k:g 1.0 
2.5 mg/kg 1.0 
102 mg/kg 1.0 

2.6 mg/kg 1.0 

10.2 mg/kg 1.0 

2.5 mg/kg 1.0 

2.5 mg/kg 1.0 

0.03 mg/kg 1.0 ADF 08/07195 1656 70008 3 
2 mg/kg 2.0 NR.i.\1 08/05195 0318 70092 2 
2 mg/kg 2.0 

1 mg/kg 2.0 
2 mg/kg 2.0 

31 

c 

1 

l 

l 

l 

1 m111111111~11mi11m 11m rn~ 1m ~1m m~ 1m 1111 
P 0 Box 3071::!. ·Charleston. SC 29417 •(303) 556-8171 ·fa~ (303) 766-1 !73 *9507412-12* 
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GENER~L ENGL.~EERING LABORATORIES 
.~fretting today·s needs with a ~·isionfor tomorrow. Ltboratory Ccrtil'leulom 

STATE GEL EP! 
FL E37!56/'&7294 E!7472/8745& 
NC Z33 
SC 10!:;,) lOSS'.l 
TN 02934 

~~~~--~----~~~~~~C_E~R_T_IF~IC __ A_T_E~O_F_A_· _N_A_L_Y_S_I_S __ ~~~~~~~in~9,__~~~ 

Client Bechr.ei 
PO Box 350 

Contact 
Project Description: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

cc: BECH00195 

Key West/KW 

Sample ID 

LabID 

Matrix 

Date Collected 
Date Received 
Priority 

Collector 

Parameter Qualiner Result 

Organ.ic Prep 
Evaporative Loss@ 105 C 
. 'et!l.ls Analysis 

Silver 

Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 

Iron 

Potassium 

Magnesium 

Manganese 

Sodium 
Nickel 

Lead 
Vanadium 

Zinc 
Mercuiy 
Arsenic 

Antimony 
Scler.ium 

Thallium 

u 

B 

B 
B 

B 

B 

B 

u 
u 

6 

0.77 

832 

31.6 
0.03 

295000 

0.65 

0.55 

35.0 

1350 

2090 

63.0 

3250 

34.9 

1330 
4.7 

292 
0.44 
404 
0.76 

2.1 

7.4 
0.30 

0.41 

Report Date: August 27, 1995 

: KW02300 SBS 

; 9507412-13 

: Soil 

: 07/20fJ5 

: 07/21/95 
: Routine 

: Client 

DL 

1 

0.77 

1.7 

0.22 

0.03 

69.0 

033 

0.33 

0.41 

0.83 

0.89 

26.8 

2.2 
0.25 
15.0 

0.78 

3.6 

0.41 

0.21 
0.02 

0.37 

0.19 

0.30 

DAI 

Page l of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 DDT 08/05195 :420 70444 1 

2.5 mg/kg 1.0 JSS 07(28/95 1336 69588 2 

24.6 mg/kg LO 
2.5 mg/kg 1.0 

2.5 mg/kg LO 
2460 mg/kg 100 JSS 08!03l}5 2243 69588 2 

5.7 mg/kg LO JSS 07 (28/95 1336 69588 2 

5.7 mg/kg LO 
2.5 mg/kg 1.0 

2.5 mg/kg 1.0 

9.9 mg/kg 1.0 

197 mg/kg 1.0 
9.9 mg/kg 1.0 

. 2.5 mg/kg 1.0 

98.5 mg/kg 1.0 

2.5 mg/kg 1.0 

9.9 mg/kg 1.0 

2.5 mg/kg LO 
2.5 mg/kg LO 

0.03 mg/kg 1.0 ADF 08/07195 1659 70008 3 

2 mg/kg 2.0 NRM 08/05/95 0324 70092 2 

2 mg/kg 2.0 

0.99 mg/kg 2.0 

2 mg/kg 2.0 

33 

PO Box. 30712 • Charlescon. SC 294 l 7 • (803) 556-8171 ·fa-. (803) 766-l l78 "'9507412-13'" 
_ .... 

c 

1 

1 

1 

1 

1 



GENERAL ENGINEERING LABORATORIES 
.Yleeting today's needs with a vision for wmorro\\'. 

CERTIFICATE OF ANALYSIS 

Client:. 

Coru:act: 

Bechtel 

POBox350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Mattix 
Date Collected 

Date Received 

Priority 
Collector 

P:ir:.uneter Qualifier Result 

Metals Analysis 
Arsenic u 1.0 
Lead B 3.7 
Antimony B 3.4 
Selenium u LO 
Thallium u 1.0 
Silver u 7.8 
Aluminum B 34.0 
Barium u 2.2 
Beryllium u 0.30 
Calcium 343 
Cadmium u 33 
Cobalt u 3.4 
Chromium B 6.6 
Copper B 10 
Iron B 14.0 
Powsium u 273.0 
Magnesium B 34.0 
Manganese u 2.5 
Sodium B 200 
Nickel u 7.9 
Vanadium u 4.2 
Zinc B 3.6 
Mercury u 0.10 

The following prep procedures were performed: 
Graphite Furnace 
ICP . 

Repon Date: August 30, 1995 

: KW02301 DFW 
: 9507437-01 

: Wau::r 
: 07(11/95 
: 07(22.{}5 

: Routine 

: Client 

DL 

1.0 
1.0 
2.0 

LO 
LO 
7.S 

17.2 

2.2 
0.3 
7.0 
3.3 
3.4 

4.2 
8.4 
9.0 

213 
22.0 
2.5 

152.0 
7.9 
4.2 
2.1 
0.1 

RL Units 

5 ug/l 
5 ug/l 
5 ug/l 
5 ug/l 
5 ug/l 

30 ug/l 
250 ug/l 
30 ugjl 
10 ugjl 

250 ugjl 
5 Ilg/I 

30 ugjl 
30 ug/l 
30 ugjl 

100 ug/l 
2000 'Ilg/I 

100 ug/l 
30 ug/l 

1000 ug/l 
30 ug/l 
30 ug/l 
20 ug/l 

0.2 ug/1 

Labol"atory Certi!lcatloas 

STATE GEL EPI 
FL E87156187294 F374T2/fi7. 
NC 2:33 
SC 10120 10582 
TN 0:2934 
VA 00151 
WI 999881:19 

Page 1 of3 

DF Analyst Date Time Batch M C 

LO 
1.0 
1.0 
1.0 

1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
. LO 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

NRM 08/02195 0010 69631 1 
NRM OB!0"-195 0326 69631 2 
NRM 07!18/95 0651 69631 3 1 
NRM 08/01/95 2207 69631 4 1 

NRM 07{1.8/95 0319 69631 5 l 
JSS 07(25/95 1359 69634 6 1 

ADF 07{1.6/95 1631 69645 7 1 

BBJ 01!14195 1500 69631 8 

BBJ 07 !14195 1.500 69634 9 

12 
111m 111111~1111~1111~ 11111~~11111111~ 111111m 1m 
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·~ 



GENERAL ENGlL~EERING LABORATORIES 
,\tfeering wday 's needs wirh a visivn for rumorrow. Laboralary Certltlcallorus 

STA'IE GEL EPt 
FL E87!56187294 E37472J87458 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-W>~---..J~ 

Client: Bechtel 

POBox350 

Contac~ 

Project Description: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

cc: BECH00195 

KeyWes'l[J.".::W 

Sample ID 

LabID 

Maoix 
Dare Collected 

Date Received 

Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss @ I OS C 

!'ifetaJs Analysis 
Silver 

Aluminum 

Barium 
Beryllium 
Calciwn 

Cadmium 

Cobalt 

Chromiwn 
Copper 

Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 

Lead 
Vanadium 
Zinc 
Mercury 
Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

u 

B 

u 
B 

4 

0.81 
434 

18.2 
0.04 

210000 

1.1 

13 
12.9 

62.1 
7540 

64.6 
1400 
60.0 
802 
7.8 

185 

0.44 

300 
0.14 

23 
53 

031 
0.61 

Report Date: August 30, 1995 

: KW02302 SFS 

: 9507437-02 
: Soil 
: 07{ll/95 
: f17/Zlf}5 

: Routine 

: Client 

DI. 

1 

0.81 
1.8 

0.23 
0.03 

72.9 
034 

035 
0.44 

0.88 

0.94 

28.4 
2.3 

0.26 
15.8 

0.82 
3.8 

0.44 

0.22 
0.02 
039 
0.20 
031 
0.43 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08/07/95 1745 70524 1 

5.2 mg/kg 1.0 JSS 07 (31/95 1122 70171 2 
26.0 mg/kg 1.0 

5.2 mg/kg 1.0 

5.2 mg/kg 1.0 
2600 mg/kg 100 JSS 08/03/95 2325 70171 2 

5.2 mg/kg 1.0 JSS 07 /31/95 1122 70171 2 

5.2 mg/kg 1.0 

5.2 mg/kg 1.0 

5.2 mg/kg 1.0 

10.4 mg/kg 1.0 

208 mg/kg 1.0 

10.4 mg/kg 1.0 
5.2 mg/kg 1.0 
104 mg/kg 1.0 
5.2 mg/kg 1.0 

10.4 mg/kg 1.0 
5.2 mg/kg 1.0 

5.2 mg/kg 1.0 

0.03 mg/kg 1.0 ADF 08/13/95 1247 70284 3 

2.1 mg/kg 2.0 NR.M 08/05/95 0437 70172 2 

2.1 mg/kg 2.0 

1.0 mg/kg 20 
2.1 mg/kg 2.0 

15 

c 

1 

N 

N 
N 

1 
1 

1111111111111~1111~1111~ 111111~~ 1m 11m 111111m 1111 

PO Box 30712 •Charleston. SC 29417 • (803) 556-3171 •Fax (803) 766-1178 *9507437-02* 
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GEl\j'°ERAL ENGli'l"EERING LABORATORIES 
Laboratory Certiflcatiom 

STATE GEL EPI 
M eering wday 's needs 11·irlz a visioll for wmorru\\'. 

FL E87!56187294 ES747'2$i 
NC Zl3 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_N~A_L_Y_S_I_S~~~~-: ~~~779 

Client: Bechtel 

POBox350 

Coruact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 4 

Repon Date: August 30, 1995 

: KW02303 SBS 
: 9507437-03 
: Soil 
: 07{1lf)5 
: 07(12/95 

: Routine 

: Client 

DL 

1 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08/07f)5 1745 70524 

c 

\1etals Analysis 
Silver 

Aluminum 
Barium 
Beryllium 

C:tlcium 

Cadmium 
Cobalt 

Chromium 
Copper 

B 2.0 
2460 

93.0 
0.07 

0.81 5.2 mg/kg 1.0 JSS 07/31fJ5 1145 70171 2 1• 

Iron 

Potassium 
Magnesium 

Manganese 

Sodium 
Nickel 

Lead 

Vanadium 
Zinc 

Mercury 

Arsenic 
Antimony 
Selenium 

'Thallium 

B 

B 
B 

B 

B 

135000 
1.9 

2.4 
45.0 

244 
58100 

116 

1620 
324 

582 

32.9 

572 

16.2 

1000 
034 

6.0 
47.0 

13 
1.4 

1.8 

0.23 
0.03 

72.9 

034 

035 
0.44 

0.88 

0.94 

28.4 
23 

026 
15.8 

0.82 
3.8 

0.44 
0.22 
0.02 

039 
0.20 

030 
0.43 

26.0 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

2600 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

52 mg/kg 

10.4 mg/kg . 

208 mg/kg 

10.4 mg/kg 

5.2 mg/kg 

104 mg/kg 

5.2 mg/kg 

10.4 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

0.03 mg/kg 

2.1 mg/kg 

2.1 mg/kg 

1.0 mg/kg 

2.1 mg/kg 

1.0 
1.0 
1.0 

100 JSS 08/03fJ5 2330 70171 2 N 
1.0 JSS 07/3lfJ5 1145 70171 2 N 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
LO 
1.0 
1.0 
1.0 BBJ osn3fJ5 1250 70284 3 

2.0 NRM 08!05fJ5 0443 70172 2 

2.0 

2.0 

2.0 

17 
111111111111111~ 1111i i1m 11111111~ 11111111~ 1111111~ 1111 
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GE~'"ERAL ENGlL~ERING LABOR<\TORIES 

Client: 

Contact: 

M eering today ·s needs with a i·isiorz for tDmorrow 

Bechtel 
POBox350 

CERTIFICATE OF ANALYSIS 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key W est./K:'N 

cc: BECH00195 Report Dare: August 30, 1995 

Sample ID : KW02304 SBS 
Lab ID : 9507437-04 

Ma.t:rix . : Soil 

Date Collected : 07f21i95 
Date Received : 07/22195 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units 

Organic Prep 
Evaporative Loss @ 105 C 4 1 1 Wt% 

M'.etals Analysis 
Silver B 1.1 0.81 5.2 mg/kg 
Aluminum 4080 1.8 26.0 mg/kg 
Barium 93.1 0.23 5.2 mg/kg 
Beryllium B 0.07 0.03 5.2 mg/kg 
Calcium 130000 72.9 2600 mg/kg 
Cadmium B 3.2 0.34 5.2 mg/kg 
Cobalt B 2.5 0.35 5.2 mg/kg 
Chromium 40.7 0.44 5.2 mg/kg 
Copper 250 0.88 5.2 mg/kg 

Iron 35900 0.94 10.4 mg/kg 
Potassium B 136 28.4 208 mg/kg 

Magnesium 1640 2.3 10.4 mg/kg 

Manganese 256 0.26 5.2 mg/kg 

Sodiilm 593 15.8 104 mg/kg 

Nickel 33.9 0.82 5.2 mg/kg 

Lead 646 3.8 10.4 mg/kg 
Vanadium 18.5 0.44 5.2 mg/kg 

Zinc 1130 0.22 5.2 mg/kg 

Mercury 0.40 0.02 0.03 mg/kg 

Aisenic 5.6 0.39 2.1 mg/kg 

Antimony 41.7 0.20. 2.1 mg/kg 

Selenium B 0.96 0.30 1.0 mg/kg 

Thallium B 1.2 0.43 2.1 mg/kg 

Laboratory C ert.!flca.tlons 

STATE GEL EP! 
FL Er.!5618'72.94 ES7472ft(l453 
NC 233 
SC 10120 105&2 
1N 02934 
VA 00!51 
WI 99988779 

Page l of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07195 1745 70524 l 

1.0 JSS 07(31/95 1147 70171 2 
1.0 
1.0 
1.0 
100 JSS 08/03195 2335 70171 2 
1.0 JSS 07(31195 1147 70171 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 BBJ 08/13195 1252 70284 3 
2.0 NRM 08/05195 0449 70172 2 
2.0 
2.0 
2.0 

19 

c 

1 

N 

N 
N 

1 
1 

111rn1111111~111m1m~11111~~11~ 111m m~ 1m m1 
p O Box 3071'.! ·Charleston. SC '.!9417 -(803) 556-8171 •fa, (803) 766-1178 "9507437-04* 
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GENER~L ENGlL'l'"EERING LABOR~TORIES 
Laboratll<"}" CertU'lca.r.Joru 

STATE GEL EPI 
;'vfrering roday 's needs n·irh a vision for tomorrow. 

FL ES7!56/87294 F.3747'21374. 
NC 233 
SC 10120 10532 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-W-l----¥'9938+7<J.-~~~~ 

Client: · 

Contact: 

Bech rel 

POBox350 

Oak Ridge, T=essee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 Report Dare: August 30, 1995 

Sample ID : KW02305 SFS 
Lab ID : 9507437-05 
Mattix : Soil 
Date Collected : 07/21/95 
Date Received : 07122/95 
Priority : Routine 

Collector : Client 

Parameter Quallfler Result DL 

Organic Prep 
Evaporative Loss @ 105 C 7 1 

\1etals Analysis 
Silver u 0.84 0.84 

Aluminum 2480 1.8 
Barium 144 0.24 

Beryllium B O.Q7 0.03 

Calcium 318000 75.3 

Cadmium B 3.1 035 
Cobalt B 2.9 037 

Chromium 56.5 0.45 

Copper 706 0.90 

hon 16300 0.97 
Potassium B 174 29.3 
Magnesium 4030 2.4 
Mang:J.Ilese 326 0.27 

Sod.iilm 1160 163 

Nickel 43.9 0.85 

Lead 1050 3.9 

V311.adium 26.9 0.45 

Zinc 1290 0.23 

Mercury 13 0.02 

Arsenic 7.3 0.40 

Antimony 39.8 0.21 

Selenium B 0.60 0.31 

Thallium B 0.51 0.45 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

wt% 1.0 CPU 08/07195 1745 70524 

5.2 mg/kg 1.0 JSS 07[31/95 1150 70171 2 
26.9 mg/kg 1.0 
5.2 mg/kg 1.0 

5.2 mg/kg 1.0 

2690 mg/kg 100 JSS 08/03/95 2341 70171 2 
5.2 mg/kg 1.0 JSS 07 {31/95 1150 70171 2 

5.2 mg/kg 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

10.8 mg/kg 1.0 

215 mg/kg 1.0 

10.8 mg/kg 1.0 
5.2 mg/kg 1.0 

108 mg/kg 1.0 
5.2 mg/kg 1.0 

10.8 mg/kg 1.0 

5.2 mgJkg 1.0 

5.2 mg/kg 1.0 

0.03 mg/kg 1.0 BBJ 08/13/95 1254 702&4 3 

2.2 mg/kg 2.0 NR..\1 08/05/95 0454 70172 2 

2.2 mg/kg 2.0 

1.1 rngfkg 2.0 

2.2 mg/kg 2.0 

21 

c 

N 

N 
N 

1 

1 

11rn1111111111111rn111111111111~~ 1rn m~ 11m 11~ 1111 
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GENERAL ENGINEERING LABORATORIES 
Meeting wday"s needs 11,:itl! a vision for tomorrow. 

Laboratory Certl!lcal.Jons 

STATE GEL EP! 
FL ES7I5618"1294 ES7472/87458 
NC 233 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R~T_IF~IC~A_T_E_O_·_F_A~N_A_L_Y_S_I_S~~~~~~0:~~~n~9~~~~ 

Client: Bechtel 

PO Box350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

; 1[etal.s Analysis 
Silver 

Aluminum 

Bariwn 
Berylliwn 
Calciwn 
Cadmium 
Cobalt 

On-omiwn 

Copper 

Iron 
Potassium 
Magnesium 

Manganese 
Sodiwn 
Nickel 
Le3.d 
Vanadium 

Zinc 
Mercury 

Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

u 

u 
u 

7 

0.&4 

738 
33.3 
0.05 

318000 
0.61 
0.92 

13.D 
287 

2340 
73.2 

2690 
46.0 

991 
5.6 
??7 

0.45 

346 

0.65 

2.4 

5.0 

032 
0.45 

Report Date: August 30, 1995 

: KW02306 SBS 

: 9507437-06 

: Soil 
; 07/21/95 
: 07/22195 
: Routine 
: Client 

DL 

1 

0.84 
1.8 

0.24 
0.03 
753 
035 
037 
0.45 
0.90 

0.97 

29.3 
2.4 

0.27 
163 
0.85 

3.9 
0.45 
0.23 

0.02 
0.40 

0.21 

032 

0.45 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08/07 /95 1745 70524 1 

5.2 mg/kg 1.0 JSS 07 !31/95 1153 70171 2 
26.9 mg/kg 1.0 

5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

2690 mg/kg 100 JSS 08/03/95 2346 70171 2 

5.2 mg/kg 1.0 JSS 07/31/95 1153 70171 2 

5.2 mg/kg 1.0 

5.2 mg/kg l.0 

5.2 mg/kg 1.0 

10.8 mg/kg 1.0 

215 mg/kg 1.0 

10.8 mg/kg 1.0 
5.2 mg/kg 1.0 
108 mg/kg 1.0 
5.2 mg/kg LO 

10.8 mg/kg 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

0.03 mg/kg 1.0 BBJ 08/13/95 1257 702&4 3 

2.2 mg/kg 2.0 NRM' 08/05195 0500 70172 2 

2.2 mg/kg 2.0 

1.1 mg/kg 2.0 

2.2 mg/kg 2.0 

23 

c 

1 

N 

N 
N 

1 
1 

1111111111111~11111111m mn 1~~ 1rn ~m 1111111~ 1111 
PO Box 30712 •Charleston. SC 29-!.! 7 -!803) 556-S ! 71 • Fnx (803) 766-l 178 *9507437-06* 
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GENERAL ENGlL~EERL~G LABORATORIES 
1V!t::ering today's needs wirh a l'isfrmfor romorrtm'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesr/KYY 

cc: BECH00195 

Sample ID 

Lab!D 
Matrix 
Date Collected 

Date Received 

Priority 

Collectar 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

VletaJs Analysis 
Silver 
Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 

Cobalt 

Chromium 
Copper 

Iron 
Potassium 

Magnesium 

Manganese 
Sodium 

Nickel 
Lead 
Vanadium 
Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 
u 

7 

0.84 
2800 

134 
0.08 

314{1()() 

3.1 
3.0 

37.6 

1690 

21600 

145 

4280 

268 
1290 

38.1 

825 
6.1 

1370 

0.93 

11.2 
37.0 

0.67 

0.45 

Report Date: August 30, 1995 

: KW02307 SFS 

: 9507437-07 

: Soil 

: 07/21/95 
: 07(]2f)5 

: Routine 

: Client 

DL 

1 

0.84 
1.8 

0.24 
0.03 
753 

035 

037 

0.45 

0.90 
0.97 

293 

2.4 

0.27 
16.3 

0.85 

3.9 

0.45 

023 
0.02 

0.40 
0.21 

031 

0.45 

RL Units 

1 wt% 

52 mg/kg 
26.9 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

2690 mgtkg 

5.2 mg/kg 

52 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

10.8 mg/kg 

215 mg/kg 

10.8 mg/kg 

5.2 mg/kg 

108 mg/kg 
5.2 mg/kg 

10.8 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

0.03 mg/kg 

2.2 mg/kg 

2.2 mg/kg 

1.1 mg/kg 

22 mg/kg 

L.:Won.tocy Cen:iflc:Woos 

STATE GEL EP! 
FL ES71S6/87294 ES7472Jf:/· 
NC 2:33 
SC !012:0 IOS!l2 
TN 02934 
VA 001.Sl 
WI 999&&179 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07/95 1745 70524 1 

1.0 JSS 07(31/95 1155 70171 2 
LO 
1.0 
1.0 

100 JSS 08/03195 2351 70171 2 
LO JSS 07(31/95 1155 70171 2 
1.0 

1.0 
LO 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 BBJ 08/13/95 1259 70284 3 
2.0 NRM 08/05195 0506 70172 2 

2.0 

2.0 

2.0 

25 

c 

N 

N 
N 

1 
l 

1111111111111~~ 11~1 m~ 11111~~11111111~ ~1111m 1111 
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GENERAL ENGINEERING LABORATORIES 
Mt!eting today ·s nl!eds wirlz a 1·ision j(Jr tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

POBox350 

Comact: 
Oak Ridge, Tennessee 37831...0350 
Ms. Lori Keller 

Project Description: Key W est/l(IN 

cc: BECH00195 

Sample ID 

L:i.b ID 

Matrix 
Date Collected 

Date Received 
Priority 
Collector 

P:trameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 
1etal.s Analysis 
Silver 

Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 

Lead 
Vanadium 

Zinc 
Mercury 
Arsenic 

Aruimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

u 

B 
u 

9 

0.86 

1080 
58.4 
0.06 

352000 

0.71 
0.74 

21.6 

251 
10000 

82.6 
2880 
70.7 

1160 
8.0 

360 
0.46 

384 
2.5 
3.6 

12.6 
0.54 
0.46 

Report Date: August 30, 1995 

: KW02308 SBS 

: 9507437...08 

: Soil 

: 07/21/95 
: 07(2?/95 

: Routine 
: Client 

DL 

0.86 

1.9 
0.24 
O.Q3 

76.9 
036 
037 

0.46 

0.92 
0.99 
29.9 

2.4 
0.27 
16.7 
0.87 
4.0 

0.46 
023 
0.02 
0.41 

0.21 
031 
0.46 

RL Un.Its 

1 wt% 

52 mg/kg 

27.5 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

2750 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

5.2 mg/kg 
5.2 mg/kg 

11.0 mg/kg 

220 mg/kg 

11.0 mg/kg 
5.2 mg/kg 

110 mg/kg 
5.2 mg/kg 

11.0 mg/kg 

5.2 mg/kg 
5.1 mg/kg 

0.03 mg/kg 

2.2 mg/kg 
2.2 mg/kg 

1.1 mg/kg 

2.2 mg/kg 

l...abontory Ccrilllcatlons 

STATE GEL EPI 
FL ES7156/m94 ES747'ZJ8745& 
NC 233 
SC !012ll 105&2 
TN 02934 
VA 00151 
WI 99988179 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 CPU 08/07/95 1745 70524 l 1 

1.0 JSS 07(31/95 1157 70171 2 N 
1.0 
1.0 

1.0 
100 JSS 08/03/95 2356 70171 2 N 
1.0 JSS 07(31/95 1157 70171 2 N 
1.0 

1.0 
1.0 
1.0 
1.0 

LO 
1.0 
1.0 
1.0 
1.0 

1.0 
. 1.0 

1.0 BBJ 08113/95 1302 70284 3 1 

2.0 NRM 08105/95 0511 70172 2 l 
2.0 
2.0 
2.0 

27 

1111H 11111111~ 11~11m 11111~1111111111m1111111111111 
PO Box.30712 •Charleston. SC 29417 -(SOJ) 556-8171 •Fax (303) 766-l 178 *9507437-08•• 
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GENERAL ENGINEERING LABORATORIES 
Laboraior; Cutil1Cll.tlon.s 

STATE GEL EP! 
,'yf a ring roJay ·_, 11eeds with 'r visi011 for wmorrow. 

FL ES7156A>n94 F%7472/87• 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~99.Un . ..,_~~~~-

Client: Bechtel 

PO Box.350 

Contact: 
Oak Ridge, Tennessee 37831.0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss@ 105 C 
Yletals Analysis 
Mercuzy 

9 

1.1 

The following prep procedures were performed: 
Mercury 

M=Method 

Ml 
M2 

C = c;:ontainer 

Cl 

Lab. Container ID 

9507437-21.01 

Report Date: August 30, 1995 

: 9507437.08 DLl KW02308 SBS 

: 9507437-21 

: Soil 

: 07/21/95 
: 07!22195 
: Routine 

: Client 

DL 

1 

0.02 

Method-Description 

EPA3550 
EPA 7471 

Reference ID 

KW023080I 

RL Units 

wt% 

0.03 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 BDG 08/08/95 2000 70672 I 

2.0 BBJ 08/13/95 1532 70284 2 l 

ADF 08/02i95 2200 70284 2 

53 

111m 11m 1~~ 11111111~ 111111~111111mm11m 1m 1111 
PO Box 3071:? ·Charleston. SC 29417 '(803} 556-8171 • fa'I: (303) 766-1178 *9507437-21"' ...... .. ... . . 
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Maring wday 's l!eeds 11·irh a vision for wnwrra·,.·. Laboratory Certltlca.Uom 

STATE GEL EP! 
FL E&7!561iS7294 ES/4721&7458 
NC 233 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~-C_E_R~T_IF_I_C_A_T~E_O_F~A_N_A~L_Y_S_IS~~~~-~:ih:,,..__~~~-

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 
Mani.x 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

, ifetals An.alysi.s 

Silver 

Aluminum 
Barium 

Beryllium 
Calcium 
Cadmium 
Cobalt 

Chromium 

Copper 
Iron 

Potassium 

Magnesium 

Manganese 

Sodium 

Nickel 

Lead 
Vanadium 

Zinc 
Mercury 
Arsenic 

Antimony 
Selenium 

Thallium· 

B 

B 

B 

7 

3.0 
5250 

241 

0.09 
269000 

6.6 

4.5 
53.7 

1560 
37400 

275 
3850 

903 
944 

86.5 

1830 

31.6 

3280 
3.0 

27.8 
76.7 

1.2 
0.89 

Repon Date: August 30, 1995 

: KW02309 SFS 
: 9507437-09 

: Soil 
: CJ7!21/95 
: CJ7/'Z21}5 
: Routine 
: Client 

DL 

1 

0.84 
1.8 

0.24 
0.03 
753 

035 
0.37 

0.45 

0.90 

0.97 

293 

2.4 
0.27 

163 
0.85 

3.9 
0.45 

0.23 
0.02 
0.40 
0.21 
031 

0.45 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08}07195 1745 70524 1 

5.2 mg/kg 1.0 JSS 07/31/95 1200 70171 2 
26.9 mg/kg LO 

5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

2690 mg/kg 100 JSS 08/04/95 0002 70171 2 

5.2 mg/kg 1.0 JSS 07/31/95 1200 70171 2 

5.2 mg/kg 1.0 

5.2 mg/kg 1.0 

5.2 mg/kg 1.0 

10.8 mg/kg 1.0 
215 mg/kg 1.0 

10.8 mg/kg 1.0 

5.2 mg/kg 1.0 

108 mg/kg 1.0 

5.2 mg/kg 1.0 

10.8 mg/kg 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

0.03 mg/kg LO BBJ 08/13/95 1304 70284 3 

2.2 mg/kg 2.0 NRM 08/05195 0517 70172 2 

2.2 mg/kg 2.0 
1.1 mg/kg 2.0 
2.2 mg/kg 2.0 

c 

N 

N 
N 

1 

29 
1111111111111111111111~I~11111 ~111111lllm11111 l~ !Ill 

p O Bo:d07 l2 ·Charleston. SC 29417 • (803) 556-8171 •fa"< (803) 766-1178 *9507437-09* 
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GENERAL ENGINEERING LABORATORIES 
;'v/eering roda_,., .. s needs 1;·fth a risio11 for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bech rel 
PO Box350 

Contaet: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description; Key West/KW 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date. Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 
[eta.ls Analysis 
Mercury 

7 

1.4 

The following prep procedures were performed: 
Mercury 

M:::Method 

Ml 
M2 

C = Container 

Cl 

Lab. Contalner ID 

9507437-22.01 

Report Date: August 30, 1995 

: 9507437-09 DLl KW02309 SFS 
: 9507437-22 
: Soil 
: ITT/21/95 
: <Tl fl2./95 
: Routine 

: Client 

DL 

l 

0.02 

Method-Description 

EPA3550 

EPA 7471 

Reference ID 

KW0230901 

RL Units 

1 wt% 

0.03 mg/kg 

l.aborti0<"1 Ce.rtineulom 

STATE GEL EPI 
FL ES71561'&7""...94 E:S747'2lf>/4 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 999&SD9 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 BDG 08/08$5 2000 70672 l 

2.0 BBJ 08/13/95 1535 70284 2 1 

ADF 08!02f)5 2200 70284 2 

55 

l m11i 111111ri~ 1m1~n11111~~1rn m111 ~11111111111 
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GENERAL ENGINEERING LABORATORIES 
Laboratory C ertlnca!.lom 

STATI: GEL EPI 
.Vfeering ruday·s needs 1-.·irh a vision for ro111urro1v. 

FL El'.7156.187294 ES7472/874:S& 
NC 233 
SC 1012!l 10582 
TN 02934 

~~~~~~~~~~~~~~C_E~R_T_I_F_IC~A_T_E~O_F~A_N_A_L_Y~S_IS~~~~-~~~ii~i,,__~~~-

Client: 

Contact: 

Project Description: 

Bechtel 

PO Bo:i::350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Key West/KW 

cc: BECH00195 Repon Date: August 30, 1995 Page l of2 

Sample ID 

Lab ID 

Man-ix 
Date Collected 

Date Received 

Priority 

Collector 

: KW02310 SES 

: 9507437-10 

: Soil 
: rJ7{21f)5 

: rJ7{22f)5 

: Routine 

: Client 

Parameter Quallfler Result DL RL Units DF Analyst Date Time 

Organic Prep 
µU;,,, Evaporative Loss @ 105 C 

, \1etals Analysis 
Silver 
Aluminum 
Barium 

Berylliwn 
Calcium 
Cadmium 

Cobalt 

Chromiwn 
Copper 

Iron 

Potassium 

Magnesium 
Manganese 

Sodium 

Nickel 

Lead 
Vanadium 

Zinc 
Mercury 

Arsenic 

Antimony 
Selenium 

Th.alliwn 

u 

B 

B 
B 

B 

B 
u 

9 

0.86 

3140 

124 

0.09 
302000 

4.1 

2.4 

40.1 
1370 

14900 

206 

4190 

255 
1280 

26.4 

670 

6.4 

1110 

2.1 

8.9 

61.5 

0.64 

0:46 

1 

0.86 

1.9 
0.24 

0.03 

76.9 
036 
037 

0.46 

0.92 
0.99 

29.9 

2.4 

0.27 

16.7 

0.87 

4.0 

0.46 

0.23 

0.02 

0.41 

0.21 

031 

0.46 

wt% 

5.2 mg/kg 
27.5 mg/kg 

5.2 mg/kg 

5.2 mg/kg 
2750 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

5.2 mg/kg 

5.2 mg/kg 
11.0 mg/kg 

220 mg/kg 

11.0 mg/kg 

5.2 mg/kg 

110 mg/kg 

5.2 mg/kg 

11.0 mg/kg 

5.2 mgtkg 

5.2 mg/kg 

0.03 mg/kg 

2.2 mg/kg 

2.2 mg/kg 

1.1 mg/kg 

2.2 mg/kg 

l.D CPU 08/07/95 1745 

1.D JSS 07{31/95 1202 

1.0 

1.0 
1.0 

100 JSS 08/03/95 1815 
1.0 JSS 07/31/95 1202 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
1.0 BBJ 08/13195 1307 

2.0 NRM 08/05/95 0523 

2.0 

2.0 

2.0 

p O Box 307 l:?. ·Charleston. SC :?.94 l 7 • (803) 556-8 l 7 l ·Fax (803) 766-l l 78 •9507437.10-.,.. 
._ • :J~···· ··! "' ~,.··-..··., ..,.,,...~·r 

Batch M 

70524 l 

70171 2 

70171 2 
70171 2 

70284 3 

70172 2 

c 

1 

N 

N 
N 

1 

l 



GE~'ERAL ENGINEERING LABORATORIES 
Laboratory Certil'lcatlom 

STATE GEL EPI 
:vleering wda_,_.s needs with a 1·isim1 j(;r romurrmr. 

FL ES7156!1!7294 Ert4:72ff/ 
SC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-W!~-!~ 

Client: Becht.el 

PO Box.350 

Contact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
Ma.:c:rix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

'"lfeta.ls Analysis 
Mercw:y 

9 

0.90 

The following prep procedures were performed: 
Mercury 

M=Method 

Ml 
M2 

C = <;:ont:i.iner 

Cl 

Lab. Conta..iner ID 

9507437-23.01 

Report Date: August 30, 1995 

: 9507437-10 DLl ICWOZHO SBS 

: 9507437-23 

: Soil 

: 07/21195 
: 07(]2./95 
: Routine 

: Client 

DL 

1 

0.02 

Method-Description 

EPA3550 
EPA 7471 

Reference ID 

ICW023 Hl01 

RL Units 

1 wt% 

0.03 mg/kg 

Page 1of2 

DF Analyst Date Time Batch M C 

1.0 BDG 08/08/95 2000 70672 

2.0 BBJ 08/13/95 1537 70284 2 1 

ADF 08/0219.5 2200 70284 2 

57 
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GE~"ER~L ENGL~EERING LABOR:\TORIES 
Laboratory Certltlcatlon.s 

STATE GEL EP! 
Meefing wday's needs with a l'isionfor tomorrow. 

FL ER7156JS7294 E37472/87458 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA oom 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-"'"'~-4<9'.lU'.Z:l'I--~~~~ 

Client: Bechtel 

PO Box350 

Contact: 

Oak Ridge, Tennessee 37831--0350 

Ms. Lori Keller 
Project Description: Key West/KW' 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifler Result 

OrganJc Prep 
""~ Evaporative Loss @ 105 C 

· ::vtetals Analysis 
Silver 

Aluminum 
Barium 
Beryllium 
Calcium 

·cadmium 

Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 

Le::ui 
Vanadium 
Zinc 
Mercmy 
Arsenic 

Antimony 
Selenium 
'Thallium 

B 

B 

B 
B 

B 
B 

7 

1.2 
3830 

142 
0.08 

330000 
3.4 

32 
41.1 
626 

27900 
223 

5180 
329 

1350 
35.2 
770 
6.6 

1830 

1.1 
9.2 

33.0 
0.50 

0.52 

Report Date: August 30, 1995 

: KW02311 SFS 
: 9507437-11 

: Soil 
: 07(21/95 

: 07/22/95 
: Routine 
: Client 

DL 

0.84 

1.8 
0.24 

0.03 
753 
035 

037 

0.45 
0.90 
0.97 

293 
2.4 

0.27 

163 

0.85 

3.9 
0.45 

0.23 
0.02 

0.40 
0.21 

031 
0.45 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08/07195 1745 70524 1 

52 mg/kg 1.0 JSS 07 !31/95 1204 70171 2 
26.9 mg/kg 1.0 

5.2 mg/kg 1.0 
52 mg/kg 1.0 

2690 mg/kg 100 JSS 08/03/95 1818 70171 2 

52 mg/kg 1.0 JSS 07 {31/95 1204 70171 2 

52 mg/kg 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg LO 

10.8 mg/kg I.0 
215 mg/kg 1.0 
10.8 mg/kg 1.0 

5.2 mg/kg LO 
108 mg/kg 1.0 
5.2 mg/kg 1.0 

10.8 mg/kg 1.0 

52 mg/kg 1.0 

5.2 mg/kg 1.0 

0.03 mg/kg 1.0 BBJ 08/13/95 1314 70284 3 

2.2 mgtkg 2.0 NR.\1 08/05/95 0528 70172 2 
2.2 mg/kg 2.0 

1.1 mg/kg 2.0 

2.2 mg/kg 2.0 

33 

c 

1 

N 

N 
N 

1 
1 
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GENER;\L ENGL.~EERING LABORATORIES 
Laoontory C•rtU1a.tlol'l.I 

STATE GEL EPI 
/vfreting today ·s needs wirfl a vision for ro1110rro11:. 

FL ES/156187294 F.37472187 
NC 233 
SC 10120 10:582 
TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_N~A_L_Y_S_I_S~~~~~~~~:_~~~~~ 

Client: 

Con.tact: 

Bechtel 

POBox350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 Report Date: August 30, 1995 

Sample ID : KW02312 SBS 

LabID : 9507437-12 

Matrix : Soil 
Date Collected : 07/2.1/95 
Date Received : 07{2.2J95 

Priority : Routine 

Collector ; Client 

Parameter Quallfier Result DL 

OrganJc Prep 
Evaporative Loss @ 105 C 8 l 

"detals Analysis 
Silver u 0.85 0.85 
Alummum 3300 1.9 
Barium 145 0.24 
Beryllium B 0.08 0.03 
Calcium 238000 76.l 
Cadmium 39.2 036 
Cobalt B 3.3 0.37 
Chromium 42.9 0.46 
Copper 964 0.91 
Iron 32500 0.98 
Powsium B 175 29.6 
Magnesium 4210 2.4 
Manganese 418 0.27 
Sodium 1080 16.5 
Nickel 42.8 0.86 
Lead 864 4.0 
Vanadium 8.1 0.46 

Zinc 1750 0.23 
Mercury 1.1 0.02 

AI:senic 12.5 0.40 

Antimony 52.4 0.21 
Selenium 1.3 0.31 

Thallium B 0.82 0.44 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08107195 1745 70524 1 

5.2 mg/kg 1.0 JSS 07 !31/95 1124 70171 2 
Tl.2 mg/kg 1.0 

5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

2720 mg/kg 100 JSS 08/03/95 1820 70171 2 
5.2 mg/kg 1.0 JSS 07 /31/95 1124 70171 2 

5.2 mg/kg 1.0 

5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

10.9 mg/kg l.0 
217 mg/kg 1.0 

10.9 mg/kg 1.0 
5.2 mg/kg 1.0 
109 mg/kg 1.0 
5.2 mg/kg 1.0 

10.9 mg/kg 1.0 
5.2 mg/kg LO 
2.5 mg/kg LO 

0.03 mg/kg 1.0 BBJ 08/13/95 1317 70284 3 
2.2 mg/kg 2.0 NRM 08/05195 0545 70172 2 

2.2 mg/kg 2.0 
1.1 mg/kg 2.0 

2.2 mg/kg 2.0 

35 

c 

. 

N 

N 
N 

1 
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GENERAL ENGINEERIL~G LABORATORIES 
,'v/eeting wday ·s needs with a vision for tomorrow. 

Laboratory Certi!lat.ion.s 

STATE GEL EPI 
FL ES715<i,/37294 ES7472%745& 
NC 233 
SC 10120 105&2 
TN 02934 

~~~~~~~~~~~~~~C_E~R_T_IF~I_C_A_TE~_O_F~A_N_A_L_Y~S_IS~~~~~~~~~~~~~~-

Client: Bechtel 
PO Box350 

Co1l1a.Ct: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 

Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 
l'ietals Analysis 
Silver 

Aluminum 
Barium 
Beryllium 

Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Potassium 
Magnesium 

Manganese 
Sodium 
Nickel 
Lead 

Vanadium 
Zinc 
Mercury 

~enic 

Antimony 
Selenium 

Thallium 

B 

B 

B 

B 

B 
u 

5 

2.2 
3680 

Z34 
0.07 

321000 
63 
3.7 

57.4 

1100 
29700 

194 
3710 

390 
920 

48.0 
1480 

16.8 
2040 

2.0 

25.1 

59.5 
0.66 
0.44 

Report Date: August 30, 1995 

: KW02313 SFS 

: 9507437-13 

: Soil 
: 07(2lf)5 

: 07/'12195 
: Routine 

: Client 

DL 

1 

0.82 
1.8 

0.23 
0.03 

73.7 

035 
036 
0.44 
0.88 

0.95 
28.7 
23 

0.26 
16.0 
0.83 

3.8 
0.44 

0.22 
0.02 

039 
0.20 

030 
0.44 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08/07 f)5 1745 70524 1 

5.2 mg/kg 1.0 JSS 07f3lf)5 1206 70171 2 
263 mg/kg. 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

2630 mg/kg 100 JSS 08/03f)5 1823 70171 2 

5.2 mg/kg 1.0 JSS 07/3lf)5 1206 70171 2 

5.2 mg/kg 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

10.5 mg/kg 1.0 
211 mg/kg 1.0 
10.5 mg/kg 1.0 

5.2 mg/kg 1.0 
105 mg/kg 1.0 
5.2 mg/kg 1.0 

10.5 mg/kg 1.0 

5.2 mg/kg 1.0 

5.2 mg/kg 1.0 

0.03 mg/kg 1.0 BBJ 08/13f)5 1319 70284 3 

2.1 mg/kg 2.0 NRM 08/05fJ5 0551 70172 2 

2.1 mg/kg 2.0 

1.1 mg/kg 2.0 

2.1 mg/kg 2.0 

37 

c 

1 

N 

N 
N 

1 
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GE~""ERAL ENGINEERING LABORATORIES 
Laboratory Cutitlc:.a1.loa11 

STATE GEL EPI 
.Vle111i11<; roday 's needs a·irh u 1·isio11 for ro11wrroll·. 

FL ES7156/87294 E87472ffl· 
NC 233 
SC 10120 105'&2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl---999U'.PI'--~~~~-

Client: Bechtel 

POBox350 

Coruact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Mar:rix 
Dare Collected 

Dare Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

\1etals Analysis 
Mercury 

7 

2.0 

The following prep procedures were performed: 
Mercury 

M=Method 

Ml 
M2 

Repon Dare: August30, 1995 

: 9507437-13R DLl K'N02313 SFS 
: 9507437-24 

: Soil 
: 07(21/95 

: 07(}2./95 
: Routine 

: Client 

DL 

0.02 

Method-Description 

EPA3550 

EPA 7471 

RL Units 

1 wt% 

0.03 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 BDG 08/15/95 0900 71033 

2.0 ADF 08/13/95 1739 70284 2 N 

ADF 08/02/95 2200 70284 2 

59 

111rn111111111111111111m 11111~111111111111111~11111m 
PO Box 30712 ·Charleston. SC 29417 "(303) 556-8171 ·fax. (S03J 766-l 173 *9507437-24* 
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GENERAL ENGii'iEERING LABORATORIES 
/V!eeti11g mduy's needs wirh a visimtfor romorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 
Ma.nix 

Dare Collected 
Date Received 

Priority 
Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss@ 105 C 

;'yf etals Anal ys.ls 
Silver 

Aluminum 
Barium 
Bery lli u..'ll 

Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 
Lead 
Vanadium 

Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 
Thallium 

u 

B 

B 
B 

B 

u 

u 
u 

10 

0.87 

1220 
55.4 
0.05 

337000 

0.99 
1.2 

16.0 

1140 
4980 

117 

5730 
83.7 

1480 
10.0 
382 
0.47 
448 

0.50 
4.8 

12.1 
033 
0.47 

Report Dare: August 30, 1995 

: ICW02314 SBS 
: 9507437-14 

: Soil 
: fY/O,.lf)5 

: 07/Z1f.J5 
: Routine 

: Client 

DL 

1 

0.87 

1.9 
0.24 
0.03 
77.8 

037 
038 
0.47 

0.93 
1.0 

30.3 
2.4 

028 

16.9 
0.88 

4.0 
0.47 

0.23 
0.02 
0.41 
021 
033 
0.47 

RL Units 

1 wt% 

5.2 mg/kg 

T/.8 mg/kg 
52 mg/kg 

52 mg/kg 
2780 mg/kg 

52 mg/kg 
52 mg/kg 
52 mg/kg 

52 mg/kg 
11.1 mg/kg 

222 mg/kg 

11.1 mg/kg 
52 mg/kg 

111 mg/kg 
52 mg/kg 

11.1 mg/kg 
52 mg/kg 
52 mg/kg 

0.03 mg/kg 
22 mg/kg 
22 mg/kg 
1.1 mg/kg 
2.2 mg/kg 

Laboratory Certl!lc:al.lons 

·STATE GEL EPI 
FL ES7l56187294 ES7472/814S8 
NC 233 
SC 10120 10582 
TN 02934 
VA OOlSI 
WI 999&&.:2: 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07 f)5 1745 70524 1 

1.0 JSS 07{31f)5 1225 70171 2 

1.0 
1.0 

1.0 
100 JSS 08i03f)5 1825 70171 2 

1.0 JSS 07{31f)5 1225 70171 2 

LO 
1.0 

1.0 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 BBJ 08/13f)5 1321 70284 3 
2.0 NRM: OS/05f)5 0557 70172 2 
2.0 
2.0 
2.0 

39 

c 

1 

N 

N 
N 

1~111111111111~111l1111~ 11111111~ 1111111m 11m 1m 1111 
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GEI'l'ERAL ENGL'l"EERL'l"G LABORATORIES 
/v!eering roday ·s needs with a vision fur wmorrow. Ubol"ll10<')' Certiflcatlom 

STAIB GEL EPI 
FL E87156187294 'f:?.747'1/87. 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:--~~~~-..:w->--~~W8U1'1--~~~~ 

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge, Tennessee 37831--0350 
Ms. Lori Keller · 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ l 05 C 

Metals Analysis 
Silver 
Aluminum 
Barium 

Beryllium 

Calcium 
·Cadmium 

Cobalt 
Chromium 
Copper 

Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 

Lead 
Vanadium 
Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 
Thallium 

u 

B 

B 
B 

B 

B 

B 
u 

9 

0.86 
1520 
63.6 
0.05 

368000 

1.7 
1.6 

58.9 
451 

18000 
140 

2800 
175 

1250 
18.3 
308 
1.2 

607 
0.76 

7.7 

185 
0.44 
0.46 

Repon Date: August 30, 1995 

: KW02315 SFS 
: 9507437-15 
: Soil 
; 07(2lf)5 
; 07!Llf)5 
: Routine 
: Client 

DL 

1 

0.86 
1.9 

0.24 
0.03 
76.9 

036 
037 
0.46 

0.92 
0.99 
29.9 

2.4 
0.27 
16.7 
0.87 
4.0 

0.46 
0.23 
0.02 
0.41 
0.21 
031 
0.46 

Page l of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 CPU 08/07 f)5 1745 70524, 1 

5.2 mg/kg 1.0 JSS 07{31fJ5 1229 70171 2 
Tl5 mg/kg 1.0 

5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

2750 mg/kg 100 JSS 08/03fJ5 1828 70171 2 
5.2 mg/kg 1.0 JSS 07 f3 lfJ5 1229 70171 2 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

11.0 mg/kg 1.0 

220 mg/kg 1.0 
11.0 mg/kg 1.0 
5.2 mg/kg 1.0 
110 mg/kg 1.0 
5.2 mg/kg 1.0 

11.0 mg/kg 1.0 
5.2 mg/kg 1.0 
5.2 mg/kg 1.0 

0.03 mg/kg 1.0 BBJ 08/13fJ5 1324 70284 3 
2.2 mg/kg 2.0 NR.M 08/05195 0602 70172 2 

21 mg/kg 2.0 
1.1 mg/kg 2.0 
2.2 mg/kg 2.0 

41 

c 

1 

h 

N 
N 

1 
1 

1111111 m11mi11111111111111111111111111111~ 1111111111111 
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GEN'"ERAL ENGINEERING LABORATORIES 
Mee ring roday ·s needs wiflz a vision for romorrow. Laboratory Certificatloru 

STATE GEL . EPI 
FL ES71561'rn94 E87472/S745& 

233 
10120 
02934 

10582 

CERTIFICATE OF ANALYSIS 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--'w+-~-¥~,._~~~~-

NC 
SC 
TN 
VA 

Client: 

Contact: 

Bechtel 
PO Box350 
Oak Ridge, Tennessee 37831-0350 

.Ms. Lori Keller 
Project Description: Key W esr./ICW 

cc: BECH00195 ReportDate: August30, 1995 

Sample ID : KW02316 SBS 

Lab ID : 9507437-16 

Ma.nix : Soil 

Date Collected : 07121/95 
Date Received : 07122/95 
Priority : Routine 

Collector : Client 

Parameter Quallfler Result DL 

Organ.le Prep 
Evaporative Loss@ 105 C 9 1 

:Yietals Analysis 
Silver u 0.86 0.86 
Alwninum 948 1.9 
Barium 43.4 0.24 

Beryllium B 0.04 0.03 
Calcium 362000 76.9 
Cadmium B 0.49 036 
Cobalt B 0.98 031 
Chromium 10.8 0.46 
Copper 147 0.92 
Iron 4260 0.99 
Potassium B 73.2 29.9 

Magnesium 2Zl0 2.4 
Manganese 62.5 0.27 

Sodium 1160 16.7 

Nickel 13 0.87 

Lead 197 4.0 

Vanadium u 0.46 0.46 

Zinc 285 0.23 

Mercury 0.38 0.02 

Arsenic 3.7 0.41 
Antimony 8.4 0.21 
Selenium u 0.33 033 
Th.a.ilium u 0.46 0.46 

Page 1 of2 

RL Units DF Analyst Date Time Batc:h M 

1 wt% 1.0 CPU 08/07195 1745 70524 1 

5.2 mg/kg 1.0 JSS 07 /31/95 1231 70171 2 
Zl.5 mg/kg 1.0 
5.2 mg/kg LO 
5.2 mg/kg 1.0 

2750 mg/kg 100 JSS 08/03195 1830 70171 2 

5.2 mg/kg 1.0 JSS 07/31/95 1231 70171 2 

5.2 mg/kg 1.0 
52 mg/kg 1.0 
5.2 mg/kg 1.0 

11.0 mg/kg 1.0 

220 mg/kg 1.0 

11.D mg/kg 1.0 
5.2 mg/kg 1.0 

110 mg/kg 1.0 
52 mg/kg 1.0 

11.0 mg/kg 1.0 
52 mg/kg LO 
52 mg£kg 1.0 

0.03 mg/kg 1.0 BBJ 08/13/95 1326 70284 3 
2.2 mg/kg 2.0 NRM 08/05/95 0608 70172 2 
2.2 mg/kg 2.0 
1.1 mg/kg 2.0 
2.2 mg/kg 2.0 

43 

c 

1 

N 

N 

N 

l 
1 

1111111 !llll lllll ll~l Ill~ ~Ill~~ II~ 111111 mll I~ !Ill 
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GENERJ\L ENGLNEERll~G LABORATORIES 
,\leering roday ·s needs wirii a vision jiJr romorroa". La.bora.tory Certmcatlom 

. STATE GEL EPI 
FL ES7156/1IT294 FJ.7472/'tf/. 
NC 233 
SC 10120 10582 
'TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_N~A_L_Y_S_I_S~~~~~~~A~-.:..:i_i.n....,._9 ~~~~ 

Client: Bechtel 

POBox350 

Con.tact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Desaiption: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 
Ma.tr.ix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 9 

Repon Date: August 30, 1995 

: IC'N02317 SBS 
: 9507437-17 
: Soil 

: f17f21/95 
: {J7{12.J95 

: Routine 
: Client 

DL 

1 

Page 1 of2 

RL Un.its DF Analyst Date Time Batch M 

1 wt% l.D CPU 08/07/95 1745 70524 1 

c 

vletals Analysis 
Silver 

Aluminum. 
Barium 

u 0.86 

1150 

37.8 
0.05 

0.86 52 mg/kg 1.0 JSS 07 {31/95 1234 70171 2 !'t 

Bery llilim 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 

Iron 
Potassium 
Magnesiwn 
Manganese 

Sodium 
Nickel 

Lead 
Vanadium 

Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 
Thallium 

B 

B 
B 

B 

u 

u 
u 

386000 

0.99 
0.88 
113 
133 

5520 
103 

2980 
93.0 
1300 

7.8 
187 

0.46 

341 
0.37 

2.6 
8.3 

033 
0.46 

1.9 27.5 mg/kg 
0.24 5.2 mg/kg 
0.03 5.2 mg/kg 
76.9 2750 mg/kg 
036 5.2 mg/kg 
0.37 5.2 mg/kg 

0.46 52 mg/kg 

0.92 5.2 mg/k:g 

0.99 11.0 mg/kg 

29.9 220 mg/kg 

2.4 11.0 mg/k:g 

021 5.2 mg/kg 

16.7 110 mg/kg 

0.87 5.2 mg/kg 

4.0 11.0 mg/kg 

0.46 52 mg/kg 

0.23 5.2 mg/kg 

0.02 0.03 mg/kg 

0.41 22 mg/kg 

021 22 mg/kg 

033 1.1 mg/kg 

0.46 22 mg/kg 

1.0 
1.0 

1.0 

100 JSS 08/03/95 1832 70171 2 N 
1.0 JSS 07(31/95 1234 70171 2 N 
LO 
1.D 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.0 
l.D 

1.0 BBJ 08/13/95 1329 70284 3 

2.0 NRM 08/05/95 0614 70172 2 l 

2.0 
2.0 
2.0 

45 

1111111lllll1~11 IHI llH 11111 ~~Im ~II~ fil~ Im !Ill 
PO Box 30712 •Charleston. SC 29417 •(803) 556-8171 •f:lx (803l 766-! 173 *9507437-17* 
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GEI'1'ERAL ENGINEERL'1'"G LABORATORIES 
Mee ring wday 's needs wirlr u vision for romorro11·. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box 350 

Coruacr.: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Manix 
Date Collected 

Date Received 
Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
/-,. Evaporative Loss@ 105 C 

'1eta1s Analysis 

Silver 
Alurnmum 
Bariwn 
Beryllium 
Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodii.im 

Nickel 
Lead 
Vanadiwn 
Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 
Thalliwn 

u 

B 

B 
B 

B 

B 

B 
u 

7 

0.84 
1560 
74.6 
0.05 

370000 
2.2 
1.4 

18.5 
1060 
7190 

163 
3870 

133 
1190 
15.9 
436 
0.79 
1170 
0.61 

6.9 
21.7 
0.62 
0.45 

Report Date: August30, 1995 

: KW02318 SFS 
: 9507437-18 
: Soil 
: 07{2.1(95 

: 07/72195 
: Routine 
: Client 

DL 

0.84 
1.8 

0.24 
0.03 
753 
035 
037 
0.45 
0.90 
0.97 
293 

2.4 
0.27 
163 
0.85 
3.9 

0.45 
0.23 
0.02 
0.40 
0.21 
031 
0.45 

RL Units 

wt% 

5.2 mg/kg 
26.9 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

2690 mg/kg 
5..2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

10.8 mg/kg 
215 mg/kg 
10.8 mg/kg 
5.2 mg/kg 
108 mg/kg 
5.2 mg/kg 

10.8 mg/kg 
5.2 mg/kg 
5.2 mg/kg 

0.03 mg/kg 
2.2 mg/kg 
2.2 mg/kg 
1.1 mg/kg 
2..2 mg/kg 

uboralory Cuti!lca1loiu 

STATE GEL EPI 
FL E87!56/&7294 ES74T'..J87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988:Il 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07 /95 1745 70524 

1.0 JSS 07(31/95 1236 70171 2 
1.0 
1.0 
1.0 
100 JSS 08/03/95 1834 70171 2 
1.0 JSS 07(31/95 1236 70171 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 BBJ 08/13/95 1331 70284 3 
2.0 NRM 08/05/95 0619 70172 2 
2.0 
2.0 
2.0 

47 

c 

1 

N 

N 
N 

1 

111rn1111111~~ 111t1m~111111~~ 11111111~ 1111111111111 
PO Box 307!2 ·Charleston. SC 29417 "(303) 556-3l7l •F:J.x (303) 766-1173 *9507437-18* 
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GENERAL ENGINEERING LABORATORIES 
Mee ring roJay 's 1111eJs 1,·frh a l'ision for romorrmv. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 
Ietals Analysis 
Silver 

Alwninum 
Barium 

Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 
Copper 
Iron 

Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 

Thallium 

u 

B 

B 

B 

u 

u 
u 

7 

0.84 

1540 
61.7 

0.06 

324000 
8.8 
13 

22.4 

253 
5660 

105 

3790 
105 

1050 
27.1 
337 

0.45 
555 

0.50 
4.4 

14.6 
032 
0.45 

Report Date: August 30, 1995 

: KW02319 SES 
: 9507437-19 

: Soil 

: 07(21!95 

: 07/'22195 

: Routine 
: Client 

DL 

1 

0.84 

1.8 
0.24 

0.03 

753 

0.35 
037 
0.45 

0.90 
0.97 

293 
2.4 

0.27 

163 
0.85 
3.9 

0.45 
0.23 
0.02 
0.40 
0.21 
032 
0.45 

RL Units 

1 wt% 

5.2 mg/kg 

26.9 mg/kg 

5.2 mg/kg 

5.2 mg/kg 
2690 mg/kg 

5.2 mg/kg 
5.2 mg/kg 

5.2 mg/kg 
5.2 mgJkg 

10.8 mg/kg 

215 mg/kg 
10.8 mg/kg 
5.2 mg/kg 

108 mg/kg 
5.2 mg/kg 

10.8 mg/kg 

5.2 mg/kg 
5.2 mg/kg 

0.03 mg/kg 
2.2 mg/kg 
2.2 mg/kg 
1.1 mg/kg 
2.2 mg/kg 

LabontO<)' C ertlflcal.lona 

STATE GEL EP£ 
FL E871561S7294 FS747'1J874-
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988TZ9 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07/95 1745 70524 1 

1.0 JSS 07/31/95 1237 70171 2 
1.0 

1.0 

1.0 

100 JSS 08/03/95 1835 70171 2 

1.0 JSS 07/31/95 1237 70171 2 
1.0 
1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 BBJ 08/13/95 1333 70284 3 

2.0 NRM 08/05i95 0625 70172 2 
2.0 
2.0 
2.0 

49 

c 

N 

N 
N 

1 
1 

11111111i111 rn~ m1111~ 11111~~1rn 111rn 111111m i111 
P 0 Bo:'<. 307!2 •Charleston. SC 29417 •(303) 556-8171 •fa't 1303) 766-1173 •9507437-19• 
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GENERAL ENGI~~ERING LABORATORIES 
i'vleeti11g roday 's needs wir/1 a vision for wmorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
POBox350 

Con1act: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 
Manix 

Date Collected 
Date Received 

Priority 

Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss@ 105 C 

/ ·-, 1etals Analysis 

Silver 

Alu:m.inu.m 
Barium 
Beryllium 
Calcium 

Cadmium 

Cobalt 

Chromium 
Copper 

Iron 

Potassium 
Magnesium 

Manganese 
Sodium 
Nickel 
Lead 
Vanadium 

Zinc 
Mercury 
A.--senic 
Antimony 
Selenium 
Thallium 

u 
B 
B 
u 

u 
u 
B 

B 

B 
u 
u 
u 
u 

u 
u 

8 

84.8 
1590 

58.0 

33 
354000 

35.9 
37.0 

64.6 
777 

6250 
3230 

3740 

963 
1650 
85.9 
396 

45.7 

604 
0.79 
3.6 

13.1 
033 
0.46 

Report Date: August 30, 1995 

: KW02320 SFS 

: 9507437-20 

: Soil 

: 07/21195 
: 07(22195 

: Routine 
: Client 

DL 

1 

84.8 

187 

23.9 
33 

76.1 

35.9 
37.0 
45.7 

913 

97.8 

2960 
239 

272. 
1650 

85.9 
396 

45.7 

22.8 
0.02 
0.40 
02.l 
033 
0.46 

RL Units 

1 wt% 

272 mg/kg 

2720 mg/kg 
272 mg/kg 

109 mg/kg 
2720 mg/kg 

543 mg/kg 
272 mg/kg 
272 mg/kg 
272 mg/kg 

1090 mgjkg 

21700 mg/kg 
1090 mg/kg 

109 mg/kg 
10900 mg/kg 

272 mg/kg 
1090 mg/kg 

109 mg/kg 
217 mg/kg 

0.03 mg/kg 
2.2 mg/kg 
2.2 mg/kg 
1.1 mg/kg 
2.2 mg/kg 

Laboratory CertIDcatlons 

STATE GEL EPI 
FL E37156137294 ES7472!8745& 
NC 233 
SC 10120 105&2 
TN 02934 
VA 00151 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07195 1745 70524 1 

100 JSS 08/04195 1145 70171 2 

100 
100 

100 
100 
100 
100 

100 
100 
100 

100 

100 
100 
100 

100 
100 
100 
100 
1.0 BBJ 08/13195 1336 70284 3 

2.0 NRM 08/05195 0631 70172 2 
2.0 
2.0 
2.0 

51 

c 

1 

N 

1 
1 

111111111!11 ~lllUlll lllii 11111 ~111111111111 ~H Im !Ill 
p O Box. 307l2 ·Charlesmn. SC 29417 '(803) 556-8171 •fa'( f303) 166-1173 •9507437-20"' 
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GE~'ERAL ENGINEERING LABOR,\TORlES 
Laboruory Certiflcalloru 

STATE GEL EPr 
Jfc:ering roduy ·s 11eeds ivfrl: a i·isio11 ;i1r ru111urru11·. 

FL E37!56/87294 ES7472ffl~ 
NC 233 
SC 10l2il 10582 
TN 02934 

~~~~~~~~~~~~~~C~E_R_T_I_F_I_C_A_T_E~O_F~A_N_-._A_L_Y_S_l_S~~~~-~~"A.____,_,_,,~j=~n~9,__~~~-

Client: 

Contaet: 

Project Description: 

Bechtel 

POBox350 

Oak Ridge, Tennessee 37831..{)350 

Ms. l.Dri Keller 

Key W esr./KW 

cc: BECH00195 Repon: Date: September 01, 1995 

Sample ID : KW02321 SBS 

LabID : 9507438-01 

M.arrix : Soil 
Date Collected : ITT/21/95 
Date Received : 07!Zll95 
Priority : Routine 
Collector : Client 

Parameter Quallfler Result DL RL Units 

Organic Prep 
Evaporative Loss@ 105 C 8 1 wt% 
11etal.s Analysis 
Silver u 0.85 0.85 5.4 mg/kg 
Aluminum 3150 L9 272 mg/kg 
Barium 210 0.24 5.4 mg/kg 
Beryllium B 0.13 0.03 5.4 mg/kg 
Calcium 299000 76.l 2720 mg/kg 
Cadmium B 5.3 036 5.4 mg/kg 
Cobalt 3.8 0.37 5.4 mg/kg 
Chromium 65.4 0.46 5.4 mg/kg 
Copper 996 0.91 5.4 mg/kg 
Iron 42400 0.98 10.9 mg/kg 
Potassium 298 29.6 217 mg/kg 
Magnesium 3750 2.4 10.9 mg/kg 
Manganese 396 0.27 5.4 mg/kg 
Soditim 1240 16.5 109 mg/kg 
Nickel 47.6 0.86 5.4 mg/kg 
Lead 1110 4.0 10.9 mg/kg 
Vanadium 19.0 0.46 5.4 mg/kg 
Zinc 1760 0.23 5.4 mg/kg 
Mercury x 1.14 0.02 0.03 mg/kg 
Arsenic 11.1 0.40 2.2 mg/kg 
Antimony 41.7 0.21 2.2 mg/kg 
Selenium u 0.33 033 1.1 mg/kg 
Thallium u 0.46 0.46 22 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07 /95 17 45 70534 1 

1.0 JSS 07 !18/95 1420 70173 2 
LO 

LO 

LO 

100 JSS 08/03/95 1708 70173 2 
1.0 JSS 07 !18/95 1420 70173 2 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

LO 

1.0 ADF 08/07 /95 1442 70285 3 
2.0 NRM 08/03/95 0216 70174 2 

. 2.0 

2.0 

2.0 

c 

N 

N 
N 

111mi 11m m~ m111m 1111111~ IH 111m lrn1 ~1 
P 0 Bo.'<: 3071 :2 ·Charles con. SC :294 I 7 • (303) 556-S I 71 • F:.ix (303 l 766-1178 *9507438-01 * 
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GENERAL ENGINEERING LABOR~TORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W est/I0H' 

cc: BECH00195 

Sample.ID 
Lab ID 

Mmix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss @ 105 C 

.\1'.etals Analysis 
Mercury 

8 

D 23 

The following prep procedures were performed: 
Mercwy 

M=Method 

Ml 
M2 

Repon Date: September 01, 1995 

: 9507438-01 DLl KW02321 SBS 

~ 95.0:7438-11 
: Soil 
: 01{1If)5 
: 07(12/95 

: Routine 

: Client 

DL 

l 

0.02 

Method-Description 

EPA3550 
EPA 7471 

RL Units 

l wt% 

0.03 mg/kg 

Laboritory Ccrtinc....tlons 

STATE GEL EPI 
FL E&7156i87294 ES7472/8745S 
NC 233 
SC 10120 10582 
TN 02934 
VA 0015! 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 BDG 08/08/95 2000 70672 1 N 

1.0 ADF 08/07 /95 1530 70285 2 N 

ADF 08/02195 2200 70285 2 

111111111111 m11111111m11111111111tm111111~11111111111 
P 0 Box 3071 :! • Cbrleston. SC 29.! 17 • ( SOJl 556-817 l • F:1x t 803 l 766-1 ! /g *9507438-11 * 



GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

Jleeri11g wduy 's needs H'ith u i·isio11j(1r tomorrow 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box350 

Oak Ridge, Tennessee 37831-0350 

Nfs. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

.¥1etals Analysts 

Silver 
Alwninum 
Barium 

Beryllium 
Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 

Iron 
Potassium 
Magnesium 
Manganese 
Sodilim 

Nickel 
Lead 
Vanadium 

Zinc 
Mercury 

Arsenic 
Antimony 

Selenium 

Thallium 

u 

B 

B 

B 
u 

9 

0.86 
2750 

122 
0.08 

309000 
4.6 
9.0 

40.9 
1450 

37600 
399 

6410 
508 

1100 
41.7 

811 
21.4 
1390 
0.68 

27.1 
42.3 
0.46 

0.46 

Report Date: September 01, 1995 

: KW02322 SBS 
: 9507438-02 

: Soil 
: 07/21/95 
: 07(22/95 

: Routine 

: Client 

DL 

1 

0.86 

1.9 
0.24 

0.03 

RL Units 

1 wt% 

5.4 mg/kg 

27.5 mgjkg 

5.4 mg/kg 

5.4 mg/kg 

76.9 2750 mg/kg 

036 5.4 mg/kg 
0.37 5.4 mg/kg 

0.46 5.4 mgjkg 
0.92 5.4 mg/kg 
0.99 11.0 mg/kg 

29.9 220 mg/kg 
2.4 11.0 mg/kg 

0.27 5.4 mg/kg 
16.7 110 mg/kg 
0.87 5.4 mg/kg 

4.0 11.0 mg/kg 

0.46 5.4 mg/kg 
0.23 5.4 mg/kg 
0.02 0.03 mg/kg 

0.41 2.2 mg/kg 

0.21 2.2 mg/kg 

031 1.1 mg/kg 
0.46 2.2 mg/kg 

Laboratory CerdficaUoos 

STATE GEL EP! 
FL E37156187294 E37471J87 
NC 2JJ 
SC 10120 !0582 
TN 02934 
VA 0015! 
WI 99988779 

Pagelof2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07/95 1745 70534 

1.0 JSS 07/28/95 1340 70173 2 
1.0 
1.0 

1.0 
100 JSS 08/03$5 1711 70173 2 
1.0 JSS 07 /28/95 1340 70173 2 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

1.0 ADF 08/04/95 2119 70285 3 

2.0 NRM 08/03/95 0221 70174 2 

2.0 

2.0 
2.0 

J 1 

c 

N 

N 
N 

I 111~1 !llll l~ll lll!l lllll lllll l~ll II~ 1111~ lllll llll llll 
P0Box30712 ·Ch:irkscon.SC'.!9~17 "(803)556-8171 'F:i.:<;(803)766-1178 '"9507438-02• 
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GENERAL ENGINEERING LABORATORIES 
Mef!ring roduy's needs 1l'irh u l'isio11j(1r ronwrroH·. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 

Project Description: 

Bechtel 
POBox.350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Key West/KW 

cc: BECH00195 Report Date: September 01. 1995 

Sample ID 
Lab ID 
Murix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
.-~-.Evaporative Loss @ 105 C 

[etals Analysis 
Silver 

Aluminum 
Barium 
Beryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 
Iron 

Potassium 
Magnesiwn 
Manganese 
Sodium 
Nickel 
Uad 
Vanadium 
Zinc 
Mercury 

Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

u 
u 

11 

0.88 
1850 
743 
0.12 

345000 

1.5 
2.4 

343 

516 
164DO 

193 
4840 

177 
1240 
223 

609 
6.4 

599 
0-54 

8.2 

24.8 
034 
0.47 

: KW02323 SBS 
: 9507438-03 

: Soil 
: 07(21f)5 

: 07(22f)5 

: Routine 

: Client 

DL 

1 

0.88 

1.9 
0.25 

0.03 
78.7 

037 

038 
0.47 

0.94 

1.0 
30.6 

2.5 
0.28 
17.1 
0.89 

4.1 
0.47 
0.24 

0.02 
0.42 

0.22 
034 

0.47 

RL Units 

wt% 

5.4 mg/kg 

28.1 mg/kg 

5.4 mg/kg 
5.4 mg/kg 

2810 mg/kg 

5.4 mg/kg 

5.4 mg}kg 

5.4 mg/kg 

5.4 mg}kg 

11.2 mg/kg 

225 mg/kg 

11.2 mg/kg 

5.4 mg/kg 

112 mg/kg 

5.4 mg/kg 

11.2 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

0.03 mg/kg 

2.2 mg/kg 

2.2 mg/kg 

1.1 mg/kg 

2.2 mg/kg 

ubontory Certiflcatlon.t 

STATE GEL EP! 
FL ES7!56r.17294 E87472{87458 
~c 233 
SC 1012!) 10532 
TN o:!:934 
VA 00151 
YvJ 999_88TI. 

Page 1of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07{)5 J.745 70534 1 

1.0 JSS 07(28{)5 1344 70173 2 

1.0 

LO 
1.0 
100 JSS 08/03f)5 1713 70173 2 

1.0 JSS 07 (18f)5 1344 70173 2 

1.0 

1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 ADF 08/04{)5 2121 70285 3 

2.0 NR.."1 081U3f)5 0227 70174 2 

2.0 
2.0 
2.0 

13 

c 

1 

N 

N 
N 

I llllll lllll lllll lllll !Ill! lllll lllll lrn 11111111111 l~ !Ill 
P 0 Box 30712 • ChJI!escon. SC 2941 7 • ( 803 l 556-S 171 • FJ.x ( 803 l 766- I 173 "'9507438-03* 
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GENERAL ENGINEERJNG LABOR4.TORIES 

Client: 

Contact: 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Bo:t 350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr/KW 

cc: BECH00195 Report Date: September 01, 1995 

Sample ID : KWQ2324 SFS 

Lab ID : 9507438-04 

Matrix : so·il 

Date Collected : 07/21/95 

Date Received : 07(22/95 

Priority : Routine 

Collector : Client 

Parameter Quallfter Result DL RL Units 

Organic Prep . 
Evaporative Loss@ 105 C 7 1 1 wt% 
1fetals Analysis 
Silver u 0.84 0.84 5.4 mgJk:g 
Aluminum 1870 1.8 26.9 mgJk:g 
Barium 89.9 0.24 5.4 mgJk:g 
Beryllium B 0.06 0.03 5.4 mgJk:g 
Calcium 333000 753 2690 mg/kg 
Cadmium B 1.6 035 5.4 mgJk:g 
Cobalt B 1.7 037 5.4 mgJk:g 
Chromium 27.9 0.45 5.4 mgJk:g 
Copper 451 0.90 5.4 mgJk:g 
Iron 13300 0.97 10.8 mgJk:g 
Potassium B 190 293 215 mg/kg 

Magnesium 4410 2.4 10.8 mg/kg 

Mang~ese 179 0.27 5.4 mg/kg 
Sodium 1330 163 108 mg/kg 
Nickel 19.6 0.85 5.4 mg/kg 

Lead 356 3.9 10.8 mg/kg 

Vanadium B 32 0.45 5.4 mg/kg 

Zinc 790 023 5.4 mg/kg 

Mercury 0.51 0.02 0.03 mg/kg 

Arsenic 4.5 0.40 2.2 mg/kg 

Antimony 14.3 0.21 2.2 mg/kg 

Selenium B 0.51 0.31 1.1 mg/kg 

Thallium u 0.45 0.45 2.2 mg/kg 

DF 

1.0 

1.0 

1.0 

1.0 

1.0 

100 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

2.0 
2.0 

2.0 

ubontory CertUlcatlons 

STATE GEL EPI 
FL ES7156/87294 E87472/87458 
NC 
SC 
TN 
VA 
WI 

233 
10120 
02934 
00151 
99988779 

10582 

Page 1 of2 

Analyst Date Time Batch M 

CPU 08/07/95 1745 70534 1 

JSS 07{28/95 1423 70173 2 

JSS 08/03/95 1715 70173 2 

JSS 07{28/95 1423 70173 2 

ADF 08/04/95 2124 70285 3 

NRM 08/03/95 0233 70174 2 

] '.") 

c 

N 

N 

N 

1 

1 

111111111111 ~1111111!illi11i111~111m mm 111111m 1111 
P 0 Bo.'{ 30712 • Ch:irkston. SC 294 I 7 • r 803) 556-8 I 7 l • F:ix rn03) 766- I 173 *9507438-04* ...... 



GENERA.L ENGINEERING LABORATORIES 
Laboratory Certitlc:aLioruJ 

STATE GEL EP! 
Jfeeril1g mday ·s needs ll'itir a i-ision for wmorrOH» 

FL ES7156~94 F.S7472JS7458 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---'~~---'~99u:t!--~~~~-

Client: 

Contact: 

Project Description: 

Bechtel 

PO Box: 350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

KeyWesr/KW 

cc: BECH00195 Repon Date: September 01, 1995 

Sample ID 

Lab ID 

Mattix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

.Wetals Analysis 

Silver 

Aluminum 

Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 
Iron 

Potassium 

Magnesium 

Manganese 

Sodillm. 

Nickel 

Lead 
Vanadium 

Zinc 
Mercury 
Arsenic 

Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

B 
u 

9 

0.86 

1540 
493 

0.06 

315000 

0.93 

1.4 

18.3 

457 

ll500 

144 

4890 

138 
871 

9.8 

249 

1.8 

398 

0.43 

3.8 

93 

0.62 

0.46 

: KW02325 SBS 

: 9507438-05 

: S~il 
: 07(21195 
: U7(l2J95 

: Routine 

: Client 

DL 

1 

0.86 

1.9 
0.24 

0.03 

76.9 

036 
037 

0.46 

0.92 

0.99 

29.9 

2.4 

0.27 

16.7 
0.87 

4.0 

0.46 

0.23 

0.02 

0.41 

0.21 

031 

0.46 

RL Units 

1 wt% 

5.4 mg}kg 

T7.5 mg}kg 

5.4 mg}kg 

5.4 mg}kg 

2750 mgJkg 

5.4 mg}kg 

5.4 mgJkg 

5.4 mg}kg 

5.4 mg}kg 

11.0 mg/kg 

220 mg}kg 

11.0 mgJkg 

5.4 mg/kg 

110 mg/kg 

5.4 mg;1cg 

11.0 mg/kg 

5.4 mgJkg 

5.4 mg/kg 

0.03 mg/kg 

2.2 mg/kg 

2.2 mg/kg 

1.1 mg/kg 

2.2 mg/kg 

Page l of2 

DF Analyst Date Time Batch M 

1.0 CPU 08{07195 1745 70534 1 

1.0 JSS 07 !28195 1425 70173 2 

1.0 
1.0 
1.0 

100 JSS 08103195 1719 70173 2 

1.0 JSS 07!28/95 1425 70173 2 

1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 

LO 
1.0 

LO 
1.0 
1.0 ADF 08/04195 2131 70285 3 
2.0 NRM 08/03195 0238 70174 2 

2.0 

2.0 

2.0 

c 

1 

N 

N 
N 

1 

17 
1111~111111Ht11111t1111111m 1m11m ~m 1m1111111~ 

POBox30712 •Charkston.SC29417 •(303)556-8!7! •fax(SQ3)766-!!78 *9507438-05"' 
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GENERAL ENGINEERING LABORATORIES 
,\leeting roday ·s needs H·f(/1 a l'ision for ro111urro1\'. 

Laboralory Certlfica1.lom 

STATE GEL EPI 
FL E37156187294 ES747'21874: 
NC 233 
SC 1012!l 105S2 
TN 02934 

~~~~~~~~~~~~~~C~E_R_T_I_F_I_C_A_T_E~O_F~A_N_A~L_:Y_S_I_S~~~~~~,~A~--=:i&179~1 =-~~~~ 

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 8 
feta!s Analysis 
Silver u 0.85 
Alwninum 2730 
Barium 127 
Beryllium B 0.09 
Calcium . 340000 

Cadmium B 2.3 
Cobalt B 2.2 
Chromium 33.5 
Copper 585 
Iron 18000 
Potassium 342 
Magnesium 5480 
Manganese 255 
Sodium 2700 
Nickel 22.9 
Lead 675 
Vanadium 6.2 
Zinc 1180 
Mercury 0.64 
Arsenic 6.0 
Antimony 29.8 
Selenium u 0.33 
Tilallium u 0.46 

Report Date: September 01. 1995 

: KW02326 SFS 

: 9507438-06 
: Soil 
: 07(21/95 
: 07(22/95 

: Routine 
: Client 

DL RL Units 

1 1 wt% 

0.85 5.4 mg/X:g 

1.9 272 mg/X:g 

0.24 5.4 mg/kg 

0.03 5.4 mg/X:g 

76.1 2720 mg/kg 

036 5.4 mgJkg 

037 5.4 mg/X:g 

0.46 5.4 mg/X:g 

0.91 5.4 mgJkg 

0.98 10.9 mg/kg 

29.6 217 mg/X:g 
2.4 10.9 mg/kg 

027 5.4 mg/kg 

16.5 109 mgJkg 

0.86 5.4 mg/kg 

4.0 10.9 mg/kg 

0.46 5.4 mg/kg 
023 5.4 mg/kg 
0.02 0.03 mg/kg 
0.40 2.2 mg/kg 
0.21 2.2 mg/kg 

0.33 1.1 mg/kg 
0.46 2.2 mg/kg 

Page l of2 

DF Analyst Date Time Batch M 

1.0 CPU 08/07/95 1745 70534 1 

1.0 JSS 07(28/95 1427 70173 2 
1.0 

1.0 
1.0 

100 JSS 08/03/95 1722 70173 2 

1.0 JSS 07(28/95 1427 70173 2 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

1.0 
1.0 ADF 08/04/95 2133 70285 3 

2.0 NR..\1 08/03/95 0244 70174 2 

2.0 
2.0 
2.0 

1;) - ._; 

c 

N 

N 
N 

1 

111111111111111~ 111111111111111111111rn 1111111111111~ 1111 

P 0 Bi:c · ~1)712 ·Charleston. SC 29-117 • (303 l 556-8171 - Fax i 303 l 766-1 I 73 •9507438-06'" 
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GENERAL ENGINEERING LABORATORIES 
Labornocy CertiflcaUon.s 

STATE GEL EPI 
,'vfeetin:; wduy's neet.is with a visiun for 1Umorro1\'. 

FL E871S6/872~ ES74/7../87458 
~c 233 
SC 10120 10582 
1N 02934 

~~~~~~~~~~~~~~C~E_R_T_I_F_I_C_A_T_E~O_F~A_N_A~L_Y_S_I~S~~~~~~~~~~,~~~~ 

Client: Bechtel 

PO Box350 

Contact: 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Metals Analysis 
Lead 

Sample ID 

Lab ID 

Matrix 

Date Collected 

Date Received 

Priority 
Colleetor 

Quallfler Result 

3120 

The following prep procedures were performetl: 
ICP 
TCLP Prep for Metals 

M=Method 

Ml 
M2 

M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509502-01.01 

The qualifiers in this report are defined as follows: 

Report Date: September 30. 1995 

: KW02327 SES 

: 9509502-01 

:TCLP 
: 07/19/95 
: 09{15f)5 

:Rush 

: Client 

DL 

36.4 

:\-1ethod-Description 

EPA 6010A 
EPA3005 

EPA 1311 

Reference ID 

KW0232701 

J indicates presence of analyte between DL (Detect Limit) md RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

RL Units 

100 ug/l 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 JSS 09/28/95 1543 73364 1 1 

DVW 09/27/95 1820 73364 2 
JL 09/26/95 1925 73270 3 

9 

1111111111111111111111111111111111111 im ~11111111111111111 
POBox.30712 ·Charlescon.SC29417 •(803)556-8171 ·F:ix(803)766-!!78 *9509502-01.* 

~'>' 
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GENERAL ENGlL~EERING LABORl\.TORIES 
Laboi-ll!orJ' Certlflc:a.tloas 

STATE GEL EPI 
i'deeting today's needs with a vision for rumorrow. 

FL E87156/ll72~ FS7472ff{7•. 
NC 233 
SC !0120 105&2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-W4-~~998SZZ.'J-~~~~ 

Client: Bechtel 
POBox.350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Dare Collected 
Date Received 
Priority 

Collector 

Parameter Quallffor Result 

Organk Prep 
Evaporative Loss @ 105 C 
·1etal.s Analysis 
Lead 

7.0 

x 3440 

Tile following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Noces: 

Lab. Container ID 

9509502-02.01 

The qualifiers in this report are defined as follows: 

Report Date: September 30, 1995 

: KW02327 SBS 
: 9509502-02 
:SBS 
: 07/19f)5 
: Cf){25f)5 

:Rush 
: Client 

DL 

1 

0.059 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0232701 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

Page 1 of2 

RL Units DF Ana1yst Date Time Batch M C 

1 wt% 1.0 BDG 09!21f)5 1630 73282 l • 

0.26 mg/kg i.o wee 09!27f)5 i021 73259 2 I 

FGD 09!26f)5 1730 73259 3 

1111111 m11mim111111111 i iH m111m 1m 
P O Box 30712 •Charleston. SC 294 t 7 • (803) 556-817 l •fax (803) 766-1178 *9509502-02* 
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GENERAL ENG!J.'\TEERING LABORATORIES 
;Haring roday 's needs wirlz a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 
Project Description: 

cc: BECH00195 

Bechtel 
PO Box350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

KeyWesr/KW 

Report Date: September 30, 1995 

Sample ID 
Lab ID 
Mattix 

: 9509502-02 DLl KW02327 SBS 
: 9509502-03 

Parameter 

Organic Prep 

Date Collected 
Date Received 
Priority 

Collector 

Qualifier Result 

Evaporative Loss @ 105 C 7.0 
. 1fetals Analysis 

Le.ad D 4190 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509502-03.01 

Tne qualifiers in this report are defined as follows: 

:SBS 
: 07/19/95 
: CJHJj/95 
: Rush 
: Client 

DL 

1 

0.295 

Method-Description 

.EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0232701 

J indicates presence of analyte berween DL (Detect Llmit) and RL (Report Limit) 
U indicates presence of analyte < DL (Detect Limit) 

RL Units 

wt% 

13 mg/kg 

Laboruoc-y CertlncaLlon:s 

STATE GEL EPI 
FL E:r7156/87294 E37472/87458 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 999881 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 BDG 09(27/95 1630 73282 1 N 

5.o wee 09f27/95 1232 73259 2 i 

FGD 09(26/95 1730 73259 3 

13 

I llllll lllll Ill~ lllll lllll Ill~ rnll llll llll~ 111111~ 1111 
po Box 30712 ·Charleston. SC 29417 • (803) 556-8171 ·Fax (803) 766-1178 *9509502-03* 
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GENERA.L ENGINEERING LABOR4..TORIES 
Laboratory Certlflcatlons 

STATE GEL EPI 
Jfeering !()da_1 .. s 11eeds n·i1/r a l'isinn ji1r ranwrrn1r 

FL E87!56187294 E87472/8745 
NC 233 
SC l 0120 10582 
TN 02934 

______________ C_E_R_T_IF_I_C_A_T_E_O_F_A_N_'_A_L_Y_S_I_S _____ ~iinL-___ _ 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 7.8 
.\rsenic u 42.1 
Barium 485 
Cadmium 12.9 
Chromium B 9.5 
Lead 242 
Selenium u 84.1 
Mercury u 1 

The following prep procedures were performed: 
ICP 
Mercury 
TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 
MS 

C = Container 

Cl 

Lab. Container ID 

9509013-01.01 

Report Date: September 08, 1995 

: 9507438-07 KWQ?-327 SBS 

: 9509013-01 
:TCLP 
: 07/21195 
: 07/22195 
:Rush 
: Client 

DL 

7.8 
42.1 

2.2 
3.3 

4.2 
36.4 
84.1 

Method-Description 

EPA6010A 
EPA 7471 

EPA3005 
EPA 7470 
EPA 1311 

Reference ID 

KW0'223701 

RL 

7.8 
300 
2.2 

3 
4.2 
100 
300 

Units DF 

ug/l 1.0 
ug/l 1.0 
ug/l LO 
ug/l 1.0 
ug/l 1.0 
ug/l 1.0 
ug/l l.0 
ug/l 1.0 

Page 1 of2 

Analyst Date Time Batch M 

JSS 09/06/95 0954 72111 1 

ADF 09/06195 2001 72108 2 

DVW 09/05/95 1955 72111 3 
BBJ 09/05/95 1800 72108 4 
JL 09/01/95 2140 71922 5 

9 

c 

1 

111rnr m1111111111111111111111111111~1 ~11111111111111111 
PO Box 30712 •Charleston. SC 29417 • (803) 556-8171 •Fax (803) 766- l l 78 *95090l3-0l * ,...,, 
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GENER~L ENGL'iEERlNG LABORATORIES 
L:lboratory Certl!IClU.lons 

STATE GEL EPI 
,H eering today ·s needs 1rith a •·is ion for romurrmr. 

FL E871561&7294 ES7 ~1'211!7 4S g 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~\\'.L---999.&&nq~~~~~ 

Client: 

Contact: 
Project Description: 

BechLel 

PO Box.350 
Oak Ridge, Te::n:nessee 37831-0350 
Ms. Lori Keller 
Key W esrff!;:IN 

cc: BECH00195 · Report Date: September 01. 1995 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Para.met.er Qualifier Result 

Organ.le Prep 

/_Evaporative Loss@ 105 C 
eta.ls Analysis 

Silver 

Aluminum 
Barium 
Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 
Copper 
Iron 

Potassium 
Magnesium 

Manganese 
Sodium 
Nick: el 

Lead 

Vanadium 

Zinc 
Mercury 
Anenic 

Antimony 
Selenium 

Th.allium 

B 

B 

B 
B 

B 
u 

9 

1.8 
3050 

145 
0.09 

323000 

2.6 

2.9 
41.9 

641 
43400 

305 
5470 

499 
2380 

39.6 
11800 

233 
3360 
0.56 

7.8 
58.2 
0.53 
0.46 

: KW02327 SBS 
: 9507438-07 
: Soil 
: 07/21/95 
: 07!12J95 
: Routine 

: Client 

DL 

0.86 
1.9 

0.24 
0.03 
76.9 
(}36 

037 
0.46 
0.92 

0.99 
29.9 

2.4 
0.27 
16.7 
0.87 
4.0 

0.46 
0.23 
0.02 
0.41 
0.21 
031 
0.46 

__..... 
~,"\'\ ;::>....;:;., 

RL Units 

1 wt% 

5.4 mg/kg 

Tl.5 mg/kg 
5.4 mg/kg 

5.4 mg/kg 

2750 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

11.0 mg/kg 

220 mg/kg 

11.0 mg/kg 

5.4 mg/kg 

110 mg/kg 

5.4 mg/kg 

11.0 mg/kg 

5.4 mg/kg 

5.4 mg/kg 

0.03 mg/kg 

2.2 mg/kg 

2.2 mg/kg 

1.1 mg/kg 

2.2 mg/kg 

Page 1 of2 

K,:; ;>.-!-C,1'.\ L'-'. 2. c G 

Ee\ ~;:::&----> "'"'-~'. 

DF Analyst Date Time Batch M 

1.0 CPU 08/07 /95 1745 70534 1 

1.0 JSS 07 /28/95 1447 70173 2 
1.0 
1.0 
1.0 

100 JSS 08/03/95 1724 70173 2 
1.0 JSS 07/28/95 1447 70173 2 
1.0 

1.0 
1.0 
1.0 
l.0 
1.0 
LO 
1.0 
LO 
1.0 
LO 
1.0 
1.0 ADF 08/04/95 2136 70285 3 
2.0 NRM 08/03/95 0249 70174 2 
2.0 
2.0 
2.0 

c 

1 

N 

N 
N 

l 

I llllll lllll lllll lllll lllll lllll ~111 IU lllH 111111111 llll 
PO Box 30712 ·Ch:ir!i!scon. SC 29.!17 •(S03l j56-3l7! ·Fax (303) 766-1173 "9507438-07* ...... 



GENER<\L ENGINEERING LABORATORIES 

Client: 

Concact: 

.'vfeeri11g today ·s Heeds P.:i!l1 a 1·isionfor wnwrrow. 

CERTIFICATE OF ANALYSIS 

Bechtel 

PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W es!{f[W 

cc: BECH00195 Report Date: Seprember 01, 1995 

Sample ID : KW02328 SFS 
Lab ID : 9507438-08 

Matrix : S~il 
Date Collected : ITT/21/95 
Date Received : 07(21195 

Priority : Routine 
Collector : Client 

Parameter Qualifler Result DL RL Units 

Organic Prep 
Evaporative Loss@ 105 C 7 1 1 wt% 

'1etals Analysis 
Silver u 0.84 0.84 5.4 mg/kg 
Aluminum 1650 1.8 26.9 mg/kg 
Barium 83.4 0.24 5.4 mg/kg 

Beryllium B 0.05 0.03 5.4 mg/kg 
Calcium 381000 753 2690 mg/kg 

Cadmium B 2.0 035 5.4 mg/kg 
Cobalt B 1.2 031 5.4 mg/kg 
Chromium 21.7 0.45 5.4 mg/kg 
Copper 375 0.90 5.4 mg/kg 

Iron 15100 0.97 10.8 mg/kg 
Potassium B 153 293 215 mg/kg 
Magnesium 3310 2.4 10.8 mg/kg 

Manganese 172 0.27 5.4 mgjkg 

Sodium 1750 163 108 mg/kg 

Nickel 13.3 0.85 5.4 mg/kg 

Lead 414 3.9 10.8 mg/kg 

Vanadium B 2.0 0.45 5.4 mg/kg 

Zinc 1400 0.23 5.4 mg/kg 

Mercury 034 0.02 0.03 mg/kg 

Arsenic 4.5 0.40 22 mg/kg 

Antimony 21.1 0.21 2.2 mg/kg 

Selenium u 032 032 1.1 mg/kg 

Thallium u 0.45 0.45 2.2 mg/kg 

Labora.lot'y C utl11ca.tloa.s 

STATE GEL EP! 
Fl. E37156/87294 E37472/'!:7• 
NC 233 
SC 10120 10582 
TN 02934 
VA 00151 
WI 99988TI9 

Page 1 of2 

DF Analyst Date Tlme Batch M 

LO CPU 08/07 /95 1745 70534 1 

LO JSS 07(18/95 1452 70173 2 
1.0 
1.0 

1.0 

100 JSS 08/03/95 1726 70173 2 

1.0 JSS 07 (18/95 1452 70173 2 

1.0 

l.D 
1.0 
1.0 
1.0 

LO 
1.0 
1.0 
LO 
1.0 
1.0 

1.0 

LO ADF 08/04/95 2138 70285 3 
2.0 NR..\1 08/03/95 0255 70174 2 

2.0 
2.0 
2.0 

c 

N 

N 
N 

1 
1 

·:3 
I lllH 11111 m Im! lllll lllll lllll llli Ill I~ 11111 lm llll 

P 0 Box 30712 • Charlesron. SC 29417 • (303} 556-817 l ·fax <8031 766-1l78 *9507438-08* .,,., 
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GEN'"ERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

,'v/eering roday ·s needs wirh a »isirm for romorro1v. 

Bechtel 

POBox350 

CERTIFICATE OF ANALYSIS 

Oak Ridge, Tennessee 37831-0350 
.Ms. Lori Kelle:r 

Project Description: Key Wesr/K'W 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix. 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Quauner Result 

Organic Prep 
Evaporative Loss @ 105 C 
i1etals Analysis 
Silver 
Aluminum 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 

Chromium 
Copper 
Iron 
Potassium 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Vanadium 
Zinc 
Mercury 
Arsenic 
Antimony 
Selenium 

Thallium 

u 

B 

B 
B 

B 

B 

u 
u 

7 

0.84 
1410 
87.7 
0.05 

370000 
1.2 
2.4 

26.4 
400 

27400 
173 

3330 
483 

1780 
21.2 

1590 
1.6 

1460 
030 
18.1 
52.0 
032 
0.45 

Report Date: September 01, 1995 

: KW02329 SFS 
: 9507438-09 
: Soil 
:07{2lf)5 
: 07(22195 
: Routine 
: Client 

DL 

1 

0.84 
1.8 

0.24 
0.03 

RL Units 

l wt% 

5.4 mg/kg 
26.9 mg/kg 

5.4 mg/kg 

5.4 mg/kg 
753 2690 mg/kg 

035 5.4 mg/kg 

037 5.4 mg/kg 

0.45 5.4 mg/kg 

0.90 5.4 mg/kg 

0.97 10.8 mg/kg 

293 215 mg/kg 

2.4 10.8 mg/kg 

0.27 5.4 mg/kg 

163 108 mg/kg 

0.85 5.4 mg/kg 

3.9 10.8 mg/kg 

0.45 5.4 mg/kg 

0.23 5.4 mg/kg 
0.02 0.03 mg/k:g 
0.40 2.2 mg/kg 

0.21 2.2 mg/kg 

032 1.1 mg/kg 

0.45 2.2 mg/k:g 

Laboratory Certlfkat.lons 

STATE GEL EPI 
FL E87156/1ii'...94 E.87472/8745& 
NC 233 
SC !0120 10582 
TN 02934 
VA 00151 
WT 9998377 

Page l of2 

DF Analyst Date Time Batch M 

LO CPU 08/07f)5 1745 70534 1 

LO JSS 07{l8f)5 1454 70173 2 
1.0 
1.0 
LO 

100 JSS 08/03f)5 1729 70173 2 
1.0 JSS 07 {l8f)5 1454 70173 2 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
LO 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 ADF 08/04f)5 2141 70285 3 

2.0 NRM 08/031')5 0301 70174 2 
2.0 
2.0 
2.0 

c 

1 

N 

N 
N 

1 
1 

I llllll lllll lllll ll~l lllll lllll l~ll llll llllll lllll llll llll 
P 0 Box 30712 ·Charkston. SC 29417 «8031 556-8171 ·Fax (803J 766-1178 *9507438-09"' _ ... ~ 



GE~'"ER.\L ENGINEERING LABORATORIES 
.~leerillg roday 's needs wirh a i·isim1 for romorrow. 

STATE GEL 
FL E87156i17294 
NC 233 
SC 10120 
TN 02934 

EPI 
E87472/'t'745~ 

10582 

~~~~~~~~~~~~~-C_E~R_T_I_F_IC~A_T_E_O~F_A_N~A_L_~_S_I_S~~~~~~~A~~~=~iim 

Client: 

Contact: 
Project Description: 

Bechtel 
POBox350 
Oak Ridge, Tcmessee 37831-0350 

Ms. Lori Keller 
KeyWesr/KW 

cc: BECH00195 Report Date: Sept.ember 01, 1995 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Quallfler Result 

Metals Analysis 
Arsenic u 1.0 
Lead B 2.8 
Antimony u 2.0 
Selenium u LO 
Thallium u 1.0 
Silver u 7.8 
Aluminum B 45.5 
Barium B 6.1 
Beryllium B 0.98 
Calcium 789 
Cadmium u 3.3 
Cobalt u 3.4 
Chromium B 7.7 
Copper B 12.5 
Iron B 15.l 
Potassium u 273 
Magnesium B 40.7 
Manganese u 2.5 
Sodium u 152 
Nickel u 7.9 
Vanadium u 4.2 
Zinc B 10.S 
Mercu:ry u 0.10 

The following prep procedures were performed: 
Graphite Furnace 
ICP 

: l.C'N02331 DFW 
: 9507438-10 
:Wara 
: 07/21195 
: f17112f)5 

: Routine 
: Client 

DL 

1.0 
LO 
2.0 
1.0 
LO 
7.8 

17.2 
2.2 

030 
7.0 
3.3 
3.4 

4.2 
8.4 
9.0 
273 

22.0 
2.5 
152 
7.9 
4.2 
2.1 
0.1 

RL UnHs 

5.0 ug/l 
5.0 ug/l 
5.0 ug/l 
5.0 ug/l 
5.0 ug/l 

30.0 ug/l 
250 ug/l 

30.0 ug/l 
10.0 ug/l 
250 ug/l 
5.0 ug/l 

30.0 ug/l 
30.0 ug/l 
30.0 ug/l 
100 ug/l 

2000 ug/l 
100 ug/l 

30.0 ug/l 
1000 ug/l 
30.0 ug/l 
30.0 ug/l 
20.0 ug/l 
0.2 ug/l 

Page 1 of3 

DF Analyst Date Time Batch M C 

1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 

RMI 08/03/95 0701 70737 1 
RMJ 08/03/95 1405 70237 2 
RMJ 08/03/95 0022 70737 3 1 
RMJ 08/03195 0311 70237 4 
RMJ 08/02/95 2114 70237 5 1 
JSS 07 {}.7 /95 1155 69835 6 l 

ADF 08/08/95 2254 70572 7 l 

BBJ 07/26/95 1200 70237 8 

BBJ 07 {}.6195 1600 69835 9 

•:·1 
1111111111111111111~111111111111111m~ 1111111111111~ 1111 

P 0 Bo:( 307 l 2 •Charleston. SC 294 l 7 • (803) 556-8 l 7 [ •Fax (803) 766- l 173 *9507438-10* ...... 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255901 
Lab Name: ITS_AQUATEC_LA.BORATORIES_ Contract: 95211 ---
Lab Code: AQUA.I Case No.: KWFLA SAS No.: SDG No.: 53482 

Matrix (soil/water): WATER Lab Sample ID: 269701 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic 7.2 B p 
- -7440-39-3 Barium 3 40 p - -7440-41-7 Beryllium NR -7440-43-9 Cadmium 119 p 

7440-70-2 Calcium- - -NR 
7440-47-3 Chromium -10.9 B p 

- -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 3050 p 
- -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ 8.0 u N CV ---7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium 21. 2 p 

Silver - u -7440-22-4 3.0 p 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 

00 ( iOO'J 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255801 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267285 

Level (low /med) : LOW Date Received: 08/12/95 

% Solids: 97.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 1500 p 
Antimony- - -7440-36-0 80.8 EN p 
Arsenic - - - - -7440-38-2 3.4 E p - - --- -

7440-39-3 Barium 73.7 N p - --- -Beryllium 7440-41-7 0.12 B p -7440-43-9 Cadmium 2.6 N p 
7440-70-2 Calcium- - --- -340000 
7440-47-3 Chromium - -22.0 EN p - - - - -7440-48-4 Cobalt 4.0 B E p -- --- -
7440-50-8 Copper __ 570 p - -7439-89-6 Iron 8450 E p 

- --- -7439-92-1 Lead 2970 E* p - - - -Magnesium 7439-95-4 3580 E p - --- -7439-96-5 Manganese 204 E p 

7439-97-6 - -N-- -Mercury_ 0.24 CV - ---7440-02-0 Nickel 21. 3 E p - --- -7440-09-7 Potassium 222 B p 
-7782-49-2 Selenium 0.28 u N p - --- -7440-22-4 Silver 1.5 p -- - -7440-23-5 Sodium 1400 

7440-28-0 ThalliUi!l 
- -

0.33 u N p --- -7440-62-2 Vanadium 38.3 p - - -7440-66-6 Zinc 810 p - -Cyanide_ NR -
- -

Color Before: GRAY --- Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255901 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267286 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 94.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 6830 p 
- -Antimony_ 7440-36-0 229 EN p - - - -7440-38-2 Arsenic 15.5 E p 

- - --- -7440-39-3 Barium 585 N p 
- --- -

Beryllium 7440-41-7 0.11 B p 
-7440-43-9 Cadmium 19.4 N p 

Calcium- - --- -7440-70-2 240000 p 
7440-47-3 Chromium - -

109 EN p 
- - - - -7440-48-4 Cobalt 13.8 E p 

-- - --- -7440-50-8 Copper __ 3800 p 
- -

7439-89-6 Iron 68300 E p 
- --- -

7439-92-1 Lead 3280 E* p 
- - - -Magnesium 7439-95-4 3800 E p 
- --- -7439-96-5 Manganese 752 E p 

7439-97_.6 - --- -
Mercury_ 19.1 N CV 

- ---7440-02-0 Nickel 179 E p 
- --- -7440-09-7 Potassium 470 p 
- -7782-49-2 Selenium 0.28 u N p 

- --- -7440-22-4 Silver 15.0 p -- - -7440-23-5 Sodium 1470 p 
- --- -

7440-28-0 Thallium 0.33 u N p 
Vanadium- --- -7440-62-2 53.6 p 

- - -
7440-66-6 Zinc 5960 p 

- -
Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

256001 
Lab Name: ITS AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

Lab Sample ID: 267287 

Date Rece{ved: 08/12/95 

% Solids: 96.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 1070 p 
Antimony_ - -7440-36-0 5.6 B EN p - - -7440-38-2 Arsenic 2.2 E p 
Barium - - -N-- -7440-39-3 35.9 - --- -7440-41-7 Beryllium 0.10 B p 

-7440-43-9 Cadmium 0.67 N p 
Calcium- - ---7440-70-2 327000 p 
Chromium - -7440-47-3 26.2 EN p 

- - - - -7440-48-4 Cobalt 0.67 B E p -- ---7440-50-8 Copper __ 364 - -7439-89-6 Iron 3010 E p - -E~ -7439-92-1 Lead 252 p 
Magnesium - - - -7439-95-4 3800 E p 

- --- -7439-96-.5 Manganese 107 E p 
- --- CV 7439-97-6 Mercury_ 0.53 N - ---7440-02-0 Nickel 4.0 E p - --- -7440-09-7 Potassium 219 B p 

7782-49-2 Selenium 0.29 B -N p 
- --- -7440-22-4 Silver 0.14 u p 

Sodium-- -7440-23-5 1450 p - -7440-28-0 Thallium 0.33 u N p --- -7440-62-2 Vanadium 4.3 B p -7440-66-6 Zinc 207 - -
Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 

f i i) I I .• 
\ ! ' r _,,_ 



U.S. EPA - CLP 

1 EPA SA..MPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261301 
Lab Name: ITS_AQUATEC LABOR.~TORIES Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SOG No.: 53057 

Matrix (soil/water): SOIL Lab Samp ID: 267288 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 95.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum p 
7440-36-0 Antimony_ 3.1 B p 
7440-38-2 Arsenic 2.4 E ---7440-39-3 Barium 35.4 N p ---7440-41-7 Beryllium 0.12 B p 
7440-43-9 Cadmium 0.44 B N p 
7440-70-2 Calcium- 355000 p 
7440-47-3 Chromium . 9 p 
7440-48-4 Cobalt .54 B p 
7440-50-8 Copper __ 160 
7439-89-6 Iron 2240 E p ---7439-92-1 Lead 156 E* p· 

7439-95-4 Magnesium 6970 E p 

7439-96-5 Manganese 04 -E-- p ---7439-97-6 Mercury_ . 31 N CV - ---7440-02-0 Nickel .2 B E p ---7440-09-7 Potassium 217 B p 
7782-49-2 Selenium 0.31 u N p 

---7440-22-4 Silver 0.15 u p 
7440-23-5 Sodium-- 1810 p 
7440-28-0 Thallium 0.36 u N p 

Vanadium- --- -7440-62-2 4.7 B p 
7440-66-6 Zinc 120 p 

Cyanide_ NR 

Color Before: BROWN Clarity Before: Texture:: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SJ....MPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261401 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 ---
Lab Code: AQUAI Case No. : 1\rffLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267289 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 95.8 

Concentration Units (ug/L or.mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 6730 p 
- -Antimony_ 7440-36-0 319 EN p 
- - -7440-38-2 Arsenic 24.8 p 

7440-39-3 Barium - B --- -801 N p --- -Beryllium 7440-41-7 0.14 B p 
-7440-43-9 Cadmium 34.7 N p 

Calcium - -. -- -7440-70-2 149000 p 

Chromium - -7440-47-3 148 EN p 
- - - -7440-48-4 Cobalt 16.8 p -- - ---7440-50-8 Copper __ 3610 - -7439-89-6 Iron 176000 E p - --- -7439-92-1 Lead 6350 E* p 

- - - -Magnesium 7439-95-4 5810 E p - -E- -
7439-96-5 Manganese 1210 p 

- --- CV 7439-97-6 Mercury_ 4.6 N - ---7440-02-0 Nickel 39 E p - --- -7440-09-7 Potassium 733 p 
-

7782-49-2 Selenium 0.21 u N p - --- -
7440-22-4 Silver 32.1 p 

Sodium-- - -
7440-23-5 1500 p 

Thalliwn 
- -

7440-28-0 0.25 u N p --- -7440-62-2 Vanadium 91. 3 p 
- -7440-66-6 Zinc 7390 

Cyanide_ - NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

~ J 1 ) ~· 
l. l .. _ '; 



U. S . EP .'\ - CLP 

1. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI Case No:: KWFLA SAS No.: 

EPA SAMPLE NO. 

261401 
TC:-<? 

SDG No.: 53482 

Matrix (soil/water) : WATER Lab Sample ID: 269703 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration ,... 
Q M ..... 

- -7429-90-5 Aluminum NR -7440-36-0 Antimony NR - -7440-38-2 Arsenic 14.3 B p 
Barium - -7440-39-3 4370 p 
Beryllium - -7440-41-7 NR 

7440-43-9 Cadmium 216 
- p - - -7440-70-2 Calcium NR 

Chromium -7440-47-3 12.4 B p - . -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 2730 p 
- -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ 8.0 u N CV ---

7440-02-0 Nickel NR -
7440-09-7 Potassium NR -
7782-49-2 Selenium 22.2 p - - -
7440-22-4 Silver 3.0 u p -- -
7440-23-5 Sodium NR -7440-28-0 Thallium NR 

Vanadium- -
7440-62-2 NR - -
7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: COLORLESS Clarity Before: CLEAR Texture:: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

oonoo-;i 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255001 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267277 

Level (low /med) : LOW Date Received: 08/12/95 

% Solids: 94.2 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 3340 p 

Antimony= - -7440-36-0 82.2 EN p - - - -7440-38-2 Arsenic 12.1 E p 
Barium - - --- -7440-39-3 247 N - --- -7440-41-7 Beryllium 0.12 B p -7440-43-9 Cadmium 6.1 N p 

7440-70-2 Calcium- - --- -289000 p 
chromium - -7440-47-3 59.3 EN p - - - - -7440-48-4 Cobalt 5.1 E p -- - --- -1 7440-50-8 Copper __ 00 p - -7439-89-6 Iron 18500 E p - --- -7439-92-1 Lead 1420 E* p - - - -7439-95-4 Magnesium 5200 E p - --- -7439-96-5 Manganese 261 E p - --- -7439-97-6 Mercury_ 0.72 N CV - -E-7440-02-0 Nickel 78.0 p - --- -7440-09-7 Potassium 388 B p 

-7782-49-2 Selenium 0. 29 u N p 
Silver - --- -7440-22-4 6.0 p 
Sodium-- - -7440-23-5 1600 p 

Thallium - -7440-28-0 0.33 u N p --- -7440-62-2 Vanadium 26.2 p - - -7440-66-6 Zinc 2620 p - -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT SAMPLE._~------------~---------------------

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255101 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267278 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 84.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 59400 p 
Antimony_ 112 

- -7440-36-0 EN p 
- - - -7440-38-2 Arsenic 21. 2 E p 

Barium - - --- -7440-39-3 294 N p 
Beryllium - --- -7440-41-7 0.23 B p 

7440-43-9 Cadmium 9.8 
-N p 

Calcium - --- -7440-70-2 156000 p 
Chromium - -7440-47-3 106 EN p 

- - - - -7440-48-4 Cobalt 9.8 E p -- - --- -7440-50-8 Copper __ 1690 p 
- -7439-89-6 Iron 87300 E p 
- --- -7439-92-1 Lead 1500 E* p 

Magnesium - - - -7439-95-4 4320 E p 
- --- -7439-96-5 Manganese 621 E p 
- --- -7439-97-6 Mercury_ 0.91 N CV - ---7440-02-0 Nickel 120 E p 

Potassium - --- -7440-09-7 1460 p 
Selenium 0.28 

- -7782-49-2 u N p 
Silver 

- --- -7440-22-4 5.1 p 
Sodium-- - -7440-23-5 8770 B p 

7440-28-0 Thallium 0.32 
-u N p 

Vanadium- --- -7440-62-2 64.8 p 
Zinc - - -7440-66-6 3890 p - -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE 

~~~~~~~~~~~~~~~~~~~~-~~~-

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255201 
Lab Name: ITS AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water) : SOIL Lab sample ID; 267279 

Level (low/med): LOW Date Received; 08/12/95 

% Solids: 95.5 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 5380 p 
- -Antimony_ 7440-36-0 53.5 EN p - - - -7440-38-2 Arsenic 8.7 E p 

- - --- -7440-39-3 Barium 179 N p - --- -Beryllium 7440-41-7 0.11 B p -7440-43-9 Cadmium 6.1 N p 
Calcium- - --- -7440-70-2 281000 p 
Chromium - -7440-47-3 62.6 EN p - - - - -7440-48-4 Cobalt 6.9 E p 

Copper= 
- --- -

7440-50-8 3290 p 
- -7439-89-6 Iron 20800 _E_ p - -7439-92-1 Lead 1430 E* p - - - -Magnesium 7439-95-4 5020 E p - --- -7439-96-5 Manganese 345 E p 
- --- -

7439-97-6 Mercury_ 1.1 N CV - ---7440-02-0 Nickel 57.0 E p - --- -7440-09-7 Potassium 476 B p -7782-49-2 Selenium 0.34 B N p 
- --- -7440-22-4 Silver 5.7 p 

Sodium-- - -7440-23-5 1880 p 

Thallilliil - -7440-:rn-o 0.35 u N p 
Vanadium- --- -7440-62-2 29.6 p - - -7440-66-6 Zinc 6630 p - -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE ----------------------------------------------

FORM I - IN ILM02.1 

!>()(,'1 '1'' 'I ') 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255301 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQGAI_ Case No.: KWFLA SAS No. : SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267280 

Level (low /med) : LOW Date Received: 08/12/95 

% Solids: 95.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum 4120 
7440-36-0 Antimony- .0 EN 
7440-38-2 Arsenic - . 0 E p ---7440-39-3 Barium 300 N p 

---
7440-41-7 Beryllium 0.10 B p 
7440-43-9 Cadmium 12.8 N p 
7440-70-2 Calcium- ---259000 p 
7440-47-3 Chromium 184 EN p 
7440-48-4 Cobalt 12 .1 p 

7440-50-8 Copper __ 2550 p 

7439-89-6 Iron 58900 p 
7439-92-1 Lead 4340 p 
7439-95-4 Magnesium 980 p 
7439-96-5 Manganese 519 E 
7439-97.-6 --- CV Mercury_ 1.4 N ---7440-02-0 Nickel 301 E p ---7440-09.-7 Potassium 83 p 
7782-49-2 Selenium 0.16 u N p ---7440-22-4 Silver 7.8 p 

7440-23-5 Sodium-- 1140 p 
7440-28-0 Thallium 0.19 u N p 

7440-62-2 Vanadium- 4.4 p 
-7440-66-6 Zinc 480 p 

Cyanide_ NR 

Color Before: BROWN Clarity Before: Texture:: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

il()(j'·1-, , J If 



U.S. EPA - CL? 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITS_AQUATEC_LABOR~TORIES_ Contract: 95211 ---

Lab Code: AQUAI Case No.: KWFLA SAS No.: 

EPA SAMPLE NO. 

255301 
Tc.L)~ 

SDG No.: 53482 

Matrix (soil/water): WATER 

Level (low/med): LOW 

Lab Sample ID: 269699 

Date Received: 08/12/95 

% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum NR - -7440-36-0 Antimony NR - -7440-38-2 Arsenic 5.7 B p 

- -7440-39-3 Barium 3430 p 
- -

7440-41-7 Beryllium NR -7440-43-9 Cadmium 68.4 p 
- - -

7440-70-2 Calcium NR 
Chromium -7440-47-3 14.7 B p 

- -
7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -
7439-89-6 Iron NR -7439-92-1 Lead 2680 p 

- -7439-95-4 Magnesium NR -
7439-96-:-5 Manganese NR -7439-97-6 Mercury_ 8.0 u N CV ---
7440-02-0 Nickel NR -
7440-09-7 Potassium NR -7782-49-2 Selenium 8.9 B p 

- -7440-22-4 Silver 3.0 u p 
Sodium-- -

7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -

7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

OOOJ!OS 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255401 
Lab Name: ITS_AQUATEC_LABORATORIES_ contract: 952 J.l 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267281 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 95.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum 1480 
7440-36-0 Antimony_ 14.6 EN 
7440-38-2 Arsenic 3.2 E ---7440-39-3 Barium . 6 N p ---7440-41-7 Beryllium 0.13 B p 
7440-43-9 Cadmium 1.5 N p 

7440-70-2 Calcium- 360000 p 
7440-47-3 Chromium 21. 5 EN 
7440-48-4 Cobalt 1. 5 B ---7440-50-8 Copper __ 428 
7439-89-6 Iron 8270 
7439-92-1 Lead 263 
7439-95-4 Magnesium 10 
7439-96-5 Manganese 124 p 
7439-97-6 Mercury_ . 4 0 CV ---7440-02-0 Nickel 19.8 E p ---7440-09-7 Potass 241 B p 
7782-49-2 Selenium 0.30 u N p ---7440-22-4 Silver 1.2 p 
7440-23-5 Sodium-- 971 p 

7440-28-0 Thallium 0. 35 u p 
7440-62-2 Vanadium- 8.2 p 
7440-66-6 Zinc 907 p 

Cyanide_ NR 

Color Before: GRAY Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255501 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267282 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 93.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-7429-90-5 Aluminum 4640 -Antimony_ 7440-36-0 75.8 -7440-38-2 Arsenic 6.6 - -7440-39-3 Barium 550 -7440-41-7 Beryllium 0.12 B 

7440-43-9 Cadmium 8.1 -7440-70-2 Calcium 304000 
Chromium -7440-47-3 171 - -7440-48-4 Cobalt 13.1 -- -7440-50-8 Copper __ 3490 -7439-89-6 Iron 26100 -7439-92-1 Lead 2380 -7439-95-4 Magnesium 5860 -7439-96-5 Manganese 661 -7439-97-6 Mercury_ 0.59 -7440-02-0 Nickel 491 

7440-09-7 Potassium -756 
7782-49-2 Selenium 0.31 -u -7440-22-4 Silver 29.6 

Sodium-- -7440-23-5 1560 -7440-28-0 Thallium 0.36 u 
7440-62-2 Vanadium- 45.5 - -7440-66-6 Zinc 7670 -cyanide -

-
Color Before: BROWN Clarity Before: 

Color After: YELLOW Clarity After: CLEAR 

Comments: 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255601 
Lab Name: ITS_AQUATEC_LABOR~TORIES_ Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No .. : 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267283 

Level (low /med) : LOW Date Received: 08/12/95 

% Solids: 97.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum 1570 - p 
Antimony= - -7440-36-0 7.9 EN p - - -7440-38-2 Arsenic 2.9 p 
Barium - - --- -7440-39-3 43.6 N p - --- -7440-41-7 Beryllium 0.11 B p 

-7440-43-9 Cadmium 1.2 N p 
Calcium- - --- -7440-70-2 312000 p 
Chromium - -7440-47-3 15.2 EN p - - - - -7440-48-4 Cobalt 0.84 B E p -- --- -7440-50-8 Copper __ 195 p - -7439-89-6 Iron 3930 E p - -E~ -7439-92-1 Lead 210 p 
Magnesium - - - -7439-95-4 5300 E p - --- -7439-96-5 Manganese 130 E p - --- -7439-97-6 Mercury_ 0.15 N CV - ---7440-02-0 Nickel 5.2 E p 

- --- -7440-09-7 Potassium 218 B p -7782-49-2 Selenium 0. 30 u N p - --- -7440-22-4 Silver 0.42 B p 
Sodium-- -7440-23-5 650 p - -7440-28-0 Thallium 0.35 u N p --- -7440-62-2 Vanadium 5.5 p 

- - -7440-66-6 Zinc 349 p - -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

comments: 

FORM I - IN ILM02.1 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

255701 
Lab Name: ITS_AQUATEC LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

Lab Sample ID: 267284 

Date Received: 08/12/95 

% Solids: 95.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 2920 p 
7440-36-0 Antimony= - ----4.4 E.N' - - -7440-38-2 Arsenic 6.8 E - - --- -7440-39-3 Barium 40 N p 

Beryllium 0.13 B --- -7440-41-7 p -7440-43-9 Cadmium 9.5 N p 
Calcium- - --- -7440-70-2 278000 p 
chromium - -7440-47-3 53.4 EN p - - - -

7440-48-4 Cobalt 4.8 B E p -- --- -7440-50-8 Copper __ 889 p - -
7439~89-6 Iron 22000 E - --- -7439-92-1 Lead 1330 E* p 

- - - -Magnesium 7439-95-4 5230 E p - --- -7439-96-5 Manganese 317 E p - --- -7439-97-6 Mercury_ 1.2 N CV - ---7440-02-0 Nickel 32.8 E p 

Potassium - --- -
7440-09-7 317 B p -7782-49-2 Selenium 0.29 u N p - --- -7440-22-4 Silver 2.8 p 

Sodium-- - -7440-23-5 1510 p 
Thal limn - -7440-28-0 0.34 u N p 
Vanadium- --- -7440-62-2 13.4 p - - -7440-66-6 Zinc 2070 p 

- -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SA..~PLE NO. 
INORGANIC ANALYSES DATA SHEET 

261501 
Lab Name: ITS_AQUATEC_LABORA.TORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267290 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 93.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 25600 p - -Antimony_ 7440-36-0 146 EN p 
- - - -7440-38-2 Arsenic 28.0 E p 

- - -·-- -7440-39-3 Barium 557 N p 
7440-41-7 Beryllium B --- -0.18 p -7440-43-9 Cadmium . 4 N p 

- --- -7440-70-2 Calcium 217000 p 
Chromium - -7440-47-3 167 EN p - - - - -7440-48-4 Cobalt 16.0 E p -- - --- -7440-50-8 Copper __ 3280 p - -7439-89-6 Iron 7 700 E p - ---7439-92-1 Lead 3030 E* p 

- - - -Magnesium 7439-95-4 4460 E p 
- -7439-96-5 Manganese 767 -E- p 

7439-97-·6 - --- -
Mercury_ 1.3 N CV - -E-7440-02-0 Nickel 79.2 p 

- --- -7440-09-7 Potassium 597 p 
- -7782-49-2 Selenium 0.26 u N p - --- -7440-22-4 Silver 22.1 p 

Sodium-- - -
7440-23-5 00 p 

- -7440-28-0 Thallium 0.30 u N p 

7440-62-2 Vanadium- - -- -82.8 p - - -
7440-66-6 Zinc 6390 .P - -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261601 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI case No.: KWFLA s.i..s No.: SDG No.: 53057 

Matrix (soil/water): SOIL 

Level (low/med) : LOW 

Lab Sample ID: 267291 

Date Received: 08/12/95 

% Solids: 96.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

lcAs No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 916 p 
- -Antimony_ 7440-36-0 40.8 EN p 
- - - -7440-38-2 Arsenic 4.5 E p - - --- -7440-39-3 Barium 82.6 N p - --- -7440-41-7 Beryllium 0.12 B p 

-7440-43-9 Cadmium 2.0 _N_ p 
Calcium- - -7440-70-2 317000 p 

Chromium - -
7440-47-3 21.2 EN p 

- - - - -7440-48-4 Cobalt 2.2 B E p -- --- -7440-50-8 Copper __ 404 p - -7439-89-6 Iron 9870 E p 
- --- -7439-92-1 Lead 590 E* p - - - -

7439-95-4 Magnesium 50 E p - --- -7439-96-5 Manganese 105 E p 
- --- -7439-97-6 Mercury_ 0.42 N CV - ---7440-02-0 Nickel 15.1 E p - --- -7440-09-7 Potassium 117 B p 

-7782-49-2 Selenium 0.29 u N p - --- -
7440-22-4 Silver 0.85 B p -- -
7440-23-5 Sodium 1350 p 

- -
7440-28-0 Thallium 0.34 u N p 

Vanadium- --- -7440-62-2 8.0 p - - -7440-66-6 Zinc 677 p 
- -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261701 
Lab Name: ITS_AQGATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_· Case No.: KWFLA SAS No. : SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267292 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 97.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 668 
7440-36-0 Antimony_ .7 E,,~ 

7440-38-2 Arsenic .o E ---7440-39-3 Barium 61.1 N p 
---7440-41-7 Beryllium 0.10 B p 

7440-43-9 Cadmium 0.60 N p 
7440-70-2 Calcium- ---289000 p 
7440-47-3 Chromium 14.2 EN p 
7440-48-4 Cobalt 0.61 B p ---7440-50-8 Copper __ 473 p 
7439-89-6 Iron 2820 p 
7439-92-1 Lead 243 p 
7439-95-4 Magnesium 10 E p ---7439-96-5 Manganese 1.9 E p ---7439-97-6 Mercury_ 1.2 N CV ----7440-02-0 Nickel 4.3 E p ---7440-09-7 Potassium 81. 8 B p 

7782-49-2 Selenium 0.29 u N p ---7440-22-4 Silver 0.15 u p 
7440-23-5 Sodium 1090 p 
7440-28-0 Thallium 0.34 u N p 
7440-62-2 Vanadium- 3.5 B p 

7440-66-6 Zinc 417 p 
Cyanide_ NR 

Color Before: GRAY Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261801 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267293 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 97.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 539 p - -7440-36-0 Antimony_ 1 .2 EN p - - - -7440-38-2 Arsenic 2.7 E p - - --- -7440-39-3 Barium 28.5 N p - --- -Beryllium 7440-41-7 0.12 B p 
-

7440-43-9 Cadmium 0.65 N p 
Calcium- - --- -7440-70-2 333000 p - -7440-47-3 Chromium 13.3 EN p 

- - - - -7440-48-4 Cobalt 0.43 B E p -- --- -7440-50-8 Copper __ 673 p 
- -7439-89-6 Iron 2480 E p - --- -7439-92-1 Lead 135 E* p 
- - - -7439-95-4 Magnesium 2590 E p - --- -7439-96-5 Manganese 47.1 E p 
- --- -

7439-97-6 Mercury_ .63 N CV ---7440-02-0 Nickel 5.0 E p - --- -7440-09-7 Potassium 96.2 B p -7782-49-2 Selenium .31 u N p - --- -7440-22-4 Silver 0.38 B p 
Sodium-- -7440-23-5 1260 p 
Thallium TI -7440-28-0 0.36 N p --- -7440-62-2 Vanadium 3.7 B p - -7440-66-6 Zinc 396 p - -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

261901 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No. :: 53 057 

Matrix (soil/water): SOIL Lab Sample ID: 267294 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 96.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 1350 p - -Antimony_ 7440-36-0 3.2 EN p 
- - - -7440-38-2 Arsenic 5.4 E p - - --- -7440-39-3 Barium 152 N p - --- -7440-41-7 Beryllium 0.08 B p 

7440-43-9 Cadmium 2.1 -
N p - --- -7440-70-2 calcium 254000 p 

- -7440-47-3 Chromium 37.0 EN p 
- - - -7440-48-4 Cobalt 3.7 B p -- --- -7440-50-8 Copper __ 407 p - -7439-89-6 Iron 16200 E p - --- -7439-92-1 Lead 724 E* p - - -Magnesium 7439-95-4 2610 E p 

- --- ·-7439-96-5 Manganese 144 E p 
- --- -7439-97-6 Mercury_ 0.73 N CV - -E--7440-02-0 Nickel . 6 p - --- -7440-09-7 Potassium 191 B p 

-7782-49-2 Selenium 0.30 u N p - --- -7440-22-4 Silver 0.62 B p 
Sodium-- -7440-23-5 895 p 

- -7440-28-0 Thallium 0.35 u N p 
Vanadium- - -- -7440-62-2 8.7 p - - -7440-66-6 Zinc 1150 p 

- -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

262001 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267295 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 96.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 733 p - - -7440-36-0 Antimony_ 11. 0 EN p 
- - - -7440-38-2 Arsenic 3.0 E p 

Barium - - --- -7440-39-3 38.3 N p 
7440-41-7 Beryllium - --- -

0.11 B p 
7440-43-9 Cadmium 0.89 -

N p 
7440-70-2 Calcium - --- -

345000 p 
7440-47-3 Chromium - -13.5 EN p - - - - -7440-48-4 Cobalt 0.77 B E p -- --- -7440-50-8 Copper __ 189 p 

.;.... -7439-89-6 Iron 3100 E p 
- --- -7439-92-1 Lead 264 E* p 

Magnesium - - - -7439-95-4 4270 E p 
- --- -7439-96-5 Manganese 56.7 E p - --- -7439-97-6 Mercury_ 0.47 N CV - ---7440-02-0 Nickel 6.9 E p 

Potassium - --.- -7440-09-7 98.4 B p 
7782-49-2 Selenium -0.29 u N p 

Silver - --- -7440-22-4 0.43 B p 
Sodium-- -7440-23-5 1910 p 
Thallium - -7440-28-0 0.34 u N p 

Vanadium 
- --- -7440-62-2 5.0 p 
- - -7440-66-6 Zinc 373 p 

Cyanide_ - -NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 
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U.S. EPA - CLP 

1 EPA S.~MPLE NO. 
INORGANIC ANALYSES DATA SHEET 

262101 
Lab Name: ITS_AQUATEC LABORATORIES Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267296 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 96.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 270 p 
- - -7440-36-0 Antimony 2.0 B E<-l' p 
- - - -7440-38-2 Arsenic 4.0 E p 

- - --- -7440-39-3 Barium 16.6 B N p 
--- -7440-41-7 Beryllium 0.09 B p 

-7440-43-9 Cadmium 0.42 B N p 
- --- -7440-70-2 Calcium 355000 p 

- -7440-47-3 Chromium 7.6 EN p - - - - -7440-48-4 Cobalt 0.32 B E p -- --- -7440-50-8 Copper __ 118 p 
- -7439-89-6 Iron 1010 E p 
- --- -7439-92-1 Lead 68.4 E* p 
- - - -7439-95-4 Magnesium 3940 E p 
- --- -7439-96-5 Manganese 16.6 E p 
- --- -7439-97-6 Mercury 0.37 N CV - - ---7440-02-0 Nickel 2.0 B E p 
--- -7440-09-7 Potassium 48.8 B p 

-7782-49-2 Selenium 0.28 u N p 
- --- -7440-22-4 Silver 0.14 u p 

Sodium-- /1760 -7440-23-5 p 
- -7440-28-0 Thallium 0.33 u N p --- -7440-62-2 Vanadium 2.7 B p 

- -7440-66-6 Zinc 84.8 p - -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

262201 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267297 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 97.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 2960 p 

Antimony= 
- -7440-36-0 20.9 EN p 
- - - -

7440-38-2 Arsenic 8.6 E p 
- - --- -

7440-39-3 Barium 139 N p 
- --- -7440-41-7 Beryllium 0.12 B p 

-
7440-43-9 Cadmium 5.5 N p 

- --- -7440-70-2 Calcium 249000 p 

Chromium - -
7440-47-3 48.1 EN p - - - - -7440-48-4 Cobalt 4.4 B E p -- --- -7440-50-8 Copper __ 611 p 

- -
7439-89-6 Iron 33200 E p 

- --- -
7439-92-1 Lead 1270 E* p 

- - - -
Magnesium 7439-95-4 3760 E p 

- --- -
7439-96-5 Manganese 276 E p 

- --- -
7439-97-6 Mercury_ 2.2 N CV - ---7440-02-0 Nickel 35.1 E p 

- --- -
7440-09-7 Potassium 167 B p 

-
7782-49-2 Selenium 0.29 u N p - --- -7440-22-4 Silver 3.0 p 

Sodium-- - -
7440-23-5 1230 p 

- -
7440-28-0 Thallium 0.34 u N p 

- --- -7440-62-2 Vanadium 9.0 p 
- - -7440-66-6 Zinc 1450 p 

- -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

262301 
Lab Name: ITS_AQUATEC_LABOR~TORIES_ Contract: 95211 ---
Lab Code: AQUAI Case No.: KWFLA SAS No. : SDG No.: 53057 

Matrix (soil/water): SOIL ~ab Sample ID: 267298 

Level (low /med) : LOW Date Received: 08/12/95 

% Solids: 95.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum 1410 p 

- -
Antimony_ 7440-36-0 7.6 EN p 

- - - -7440-38-2 Arsenic 4.0 E p - - --- -7440-39-3 Barium 48.3 N p 
- --- -7440-41-7 Beryllium 0.10 B p 

-7440-43-9 Cadmium 1.8 N p 
7440-70-2 Calcium- - --- -

290000 p 

Chromium - -7440-47-3 28.9 _EN p 
- - -7440-48-4 Cobalt 1. 5 B E p -- --- -7440-50-8 Copper __ 494 p 

- -7439-89-6 Iron 8670 E - --- -7439-92-1 Lead 476 E* p 
- - - -7439-95-4 Magnesium 3500 E p 
- --- -

7439-96-5 Manganese 97.5 E p 
- --- -7439-97-6 Mercury_ 1. 3 N CV - ---7440-02-0 Nickel 11.1 E p - --- -7440-09-7 Potassium 115 B -7782-49-2 Selenium 0.28 u N p 

- --- -7440-22-4 Silver 0.61 B p 
Sodium-- -

7440-23-5 1190 p 
- -7440-28-0 Thallium 0.32 u N p 

- --- -
7440-62-2 Vanadium 5.9 p - - -7440-66-6 Zinc 590 p 

- -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

( ; i ) / . . • .. ' . 
• l It t 

.) 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

262401 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267299 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 95.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-7429-90-5 Aluminum 1250 -7440-36-0 Antimony_ 9.2 -7440-38-2 Arsenic 4.7 - -7440-39-3 Barium 51. 8 -7440-41-7 Beryllium 0.11 B 

7440-43-9 Cadmium 2.1 
Calcium- -7440-70-2 287000 
Chromium -7440-47-3 28.6 - -7440-48-4 Cobalt 1. 8 B --7440-50-8 Copper __ 484 -7439-89-6 Iron 11300 -7439-92-1 Lead 378 -7439-95-4 Magnesium 3190 -7439-96-5 Manganese 97.4 -7439-97-6 Mercury_ 1. 6 -7440-02-0 Nickel 11. 7 -7440-09-7 Potassium 122 B 

7782-49-2 Selenium 0.27 u -7440-22-4 Silver 0.68 B --7440-23-5 Sodium 1340 
Thalli'i:i'in 

-
7440-28-0 0.32 u 
7440-62-2 Vanadium- 6.0 - -7440-66-6 Zinc 608 -Cyanide_ -

-
Color Before: BROWN Clarity Before: 

Color After: YELLOW Clarity After: CLEAR 

Comments: 

FORM I - IN 

Q 

EN - -E ---
N ---
N ---
EN - -
E ---
E ---E* - -
E ---E ---N ---
E ---
N ---

N ---

M 

-p -p 

-p -p -p -p -p -p -p -
-p 
-p -CV 

p -p -p -p -p -p 
-p 
-p -NR 

-
Texture: COARSE 

Artifacts: 

ILM02.1 

( I (, j t. t • ) • ~ 
'lq(.) 



U.S. EPA - CLP 

1 EP.l\ SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

262501 
Lab Name: ITS_AQUATEC_LABOR.l\TORIES_ Contract: 95211 ---
Lab Code: .l\QUAI Case No. : KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): WATER Lab Sample ID: 267300 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c 
-Aluminum 50.8 B 

Antimony= 3.5 B 
Arsenic 2.1 u -Barium 3.9 u 
Beryllium 0.07 u 
Cadmium .20 u 
Calcium- 556 B 
chromium 1. 3 u -Cobalt 0.79 u --Copper __ 1. 6 B 
Iron 24.1 u 
Lead 4.2 -Magnesium 6 . 1 u 
Manganese .86 B 
Mercury_ . 0. 08 u 
Nickel 1. 6 u 
Potassium 66.9 B 
Selenium . 0 u -Silver .5 u 
Sodium-- 336 B 
Thallium 3.5 u 
Vanadium 1.1 u -Zinc 21.3 -Cyanide_ -

-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

-p 
-p 
-p 
-p -
-p 
-p 
-p 
-p 
-p -p -p 
-p -p 
-CV 

p 
-p 
-p -p -p 
-p 
-p 
-p 

NR 
-
Texture: 

Artifacts: 

ILM02.1 
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,'vfri::ting wday ·:;;needs with a 1•isicm fur tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box.350 

Coruacr.: 

Oak Ridge, Tamcssee 37831-0350 

Ms. Lari Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 

Date Collected 

Date Received 

Priority 

Collector 

Par.imeter QuaUner Result 

Organlc Prep 
Evaporative Loss@ 105 C 

- 1'.etals Analysis 
.-u-senic 
Lead 

7.D 

14.3 

251 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509139-01.01 

The qualifie:r:s in this 'report a;re defined as follows: 

Report Dare:· September 19, 1995 

: KW02646 SFS 
: 9509139-01 

:SFS 
: 00/07/95 
: 00/00/95 
:Rush 

: Clie:nt 

DL 

1.0 

0.10 

0.06 

Metllod-D~ription 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KWO:Z64601 

J indicates prcs=ce of an:tlyce between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of ana.lyce < DL (Dett:.i:t Limit) 

RL Units· 

1 wt% 

0.51 mg/kg 

0.25 mg/kg 

l..aboralOl"y CU11llc:&Uom 

STATE GEL EPt 
FL ES71561"87294 Erl4T1JS7.c 
NC 2:33 
SC t 01::?0 10532 
1N 02934 
VA 00151 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09/12/95 2300 72445 l . N 

i.o wee 09/19/95 os29 72403 2 1 

1.0 

FGD 09{14/95 1600 72403 3 

208 

111rn111111 m~11~1 m~ ~111 ~~ irn mi~ ~m lm 1111 
P 0 Box. 30712 •Ch:irlesmn. SC 29417 •(303) 556-3171 ·fax (303) 766-1 liS "'9509139-Dl* .,.,. 

..... ?;-•rh.:·! tin re·:·•_ .i,..; .... ,,.... •• ~ 



GENER.\L ENGL."\fEERii'f G LABOR.\TORIES 
L.abomor:r Cutll1c:at1om 

STATE GEL EPI 
,\tleeting rot.lay 's l!t't'ds with a vision fur wmurmw. 

FL ES7156/X7294 E!741'.%7~8 
NC Z33 
SC l 0120 10582 
TN 02934 

~~~~~~~~~~~~~_C_E_R_T_I_F_IC~A_T_E_O~F_A_N_._A_L_Y_S_IS~~~~~~~W"-~~~~ 

Client: 

Contact: 
Project Description: 

a:: BECH00195 

Bechtel 
PO Box.350 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 
Key W esr./'l0R 

Report Date: Sept.ember 21, 1995 

Sample ID 

LabID 
Mattix 

: 9509139-02 DLl KW02647 SFS 
: 9509139-22 

Date Collected 

Date Received 

Priority 
Collector 

Par::u:neter Quallfler Result 

Organic Prep 
E vaporati.ve Loss @ 105 C 
'f:etals Analysis · 

i...ead 

17.0 

D 4670 

The following prep procedures were performed; 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Nor.es: 

Lab. Container ID 

9509139~22.0l 

The qualifiers in this report are defined as follows: 

:SFS 
: fYJ/ITT 195 
: fYJ(00/95 
:Rush 
: Clie:nt 

DL 

LO 

1.4 

Method-D~ption 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

J indicates pn::sence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates pn::se:nce of analyte < DL (Detect Limit) 

RL Units 

5.8 mgfkg 

Page 1 of2 

DF Analyst Date Time Batch M C 

I.0 DLF 09/12;95 2300 72900 1 · N 

20.0 wee 09/20195 1536 72403 2 i 

FGD 09114195 1600 72403 3 

61 

I HI ~m I~~ 11111 m~ ~Ill~~ Im 111111 ~m Im ~ll 
P 0 Box 30712 ·Charleston. SC 294l7 •(803) 55~8171 •F:i.;r:, (803) 766-1173 •9509139-22* .. .,,. 

"f"_ ~"' ?rirui.:d 110 :-,_-.:-.-.:kd ;,i:.tr1.::-. 



GEN'ERAL ENGINEERIL'lG LABORATORIES 
~ Cu:ti.'Ta.Uoo.a 

STATE GEL E?l 
,vfretbz3 wduy ·s l/l!l!ds 1~·irlr <! 1·isio11 for romorrOH'. 

FL ES71561&7'..94 E!7~..[!r7a 
NC Z33 
SC !0120 10582 
1'N 0'2934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_A_T_E~O_F_A_·_N_A_L_Y_·s_I_S~~~~~=~-W""-~~~~· 

Client: Bechtel 
PO Box350 

Contaet: 

Oak Ridge, Ter.ne:ssee 37831--0350 
Ms. Lori Keller 

Project Description: KcyWcsr/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 
Dace Coilectf!d 
Date Received 

Priority 
Collector 

Parameter Qualltler Result 

Org:inlc Prep 
Evaporative Loss@ 105 C 

-1:eta.ls An:J.lysis 

Arsenic 

Lead x 

17.0 

31.3 
3470 

The following prep procedures were performed: 
TRACE 

M=Metbod 

Ml 
M2 
M3 

C= Container 

Cl 

Notes: 

L:i.b. Conb.iner ID 

9509139-02..01 

The qualifiers in this report are defined as follows: 

Report Dare: September 19. 1995 

: K'N02647 SFS 
: 9509139-02 
: SFS 
: fY}/ITT {)5 

: 00/fYJ/95 
:Rush 

: Client 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0264701 

DL 

LO 

0.20 
0.07 

· J indica.te.s presence of analyte between DL (Decca Limit) and RL (Report Limit) 

U indic:ues presence of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

0...58 mg/kg 
0.29 mg/kg 

PJ.ge 1 of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09{12J95 2300 72445 1 . N 

LO wee 09fl9/95 0836 72403 2 l 

1.0 

FGD 09114/95 1600 72403 3 

22 
I ~m 11m lli~ Ifill 11m Hll ~II ml ~m 111111~ II[ 

P 0 Box. 3071::? •Charleston. SC ::?9417 "(803) 556-8171 • fa"t (803) 766-1178 *9509139-02* 
'1-~...,. P:-rntct.! on ;;::.;Y:.:!::d '."'.':...:.Ct.'.'r. 



GE:N'ER~L ENGIN'EERING LABORATORIES 
l...abon.""7 c ...utlc:aL!oc.s 

STATE GEL EPr 
1Ht:eling today ·s needs with a i·i.~iun for wmorruw. 

FL E3715~ E3747"..J37458 
NC Z!3 
SC l 0120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI------.gwu::zi'1--~~~~-

Client:. 

Cont.act: 

Bechtel 

POBox350 

Oak Ridge.. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W esr[K:W 

cc: BECH00195 

Parameter 

Organk Prep 

Sample ID 
LabID 
Mattix 
Date Collected 

Dare Received 
Priority 

Collector 

Quallfler Result 

Report Date: September 21, 1995 

: 9509139-03 DLl KW02648 SFS 
: 9509139-23 
: SFS 
: fl}/U7/95 
: [f}/rfJ/95 
:Rush 
: Clie:ut 

DL RL Units 

Page 1 of2 

DF Analyst Date Ti.me Batch M c 

Evaporative Loss @ 105 C 6.0 1.0 1 wt% 1.0 DLF 09/12f}5 2300 72900 l. N 
,.;·-~eta.ls Analysis · 

C~cium D 
Thallium DU 
Zinc D 

245000 
0.54 
717 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9509139-23.01 

20.8 
0.54 
0.70 

Metbod-Des.-:rlpdon 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0264801 

104 mg/kg 20.0 wee 09120195 1541 72403 2 l 
2.6 mg/kg 5.0 wee 09/20/95 1545 72403 2 1 
5..2 mg/kg 5.0 

FGD 09/14/95 1600 72403 3 

63 

I lllH 11m m~ rnll llill Hll ~~II~ Mill Ull 00 ITT\ 
PO Bo."< 30712 •Charlesron. SC 29417 -(803) 556-8171 •fa"< (803) 766-1178 •9509139-23'" 

•> .· 
"" 1t P"'i!if":."'..! Pr-: :'\ .... ~~v .. :!,·-.! ""::"""""" 



GENER,;.L ENGlL~EERL.'TG LABORATORIES 
Labont.1.c.-y C erfillc::a.Uo°"' 

STATE GEL EPI 
1\ile!!ting roJay 's needs with a vision for wmurrow. 

FL EX7156/37294 ES74T'-18'7458 
NC z.n 
SC 101:20 10582 
TN 02934 

CERTIFICATE OF ANALYSIS .vA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl---9~~,__~~~~-

Bechtel 

PO Box350 

Contact: 

Oak Ridge, T enne:ssee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr.{l(W 

a:: BECH00195 

Sample ID 

L:WID 
Mmi.x 
Date Collected 

Date Received 

Priority 
Collector 

Par:imeter Quall!ier Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

- .. etaJs Analysis 

Ae:rcmy 
Silver 
Alumimnn 

Arsenic 

Barium 
Beryllium 

Calcium 
Cadmium 

Cobalt 
Chromium 

Copper 
Iron 
Pota.Ssium 

Magnesium 

Manganese 
Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Thallium 
Vanadium 
Zinc 

B 
x 

B 
XU 

x 

6.0 

1.0 
1.1 

1310 
9..5 

65.6 
0.09 

123000 
1.2 
2.3 

36.6 
645 

12700 
118 

22i0 
111 
886 

28.6 
652 

28.l 
0.25 

0.11 

10.3 
533 

Report Date: Scpte::nbc:r 19, 1995 

: KW02648 SFS 

: 9509139-03 
: SFS 
: ff)/frl/95 
: Cf:)/09/95 
: Rush 
: Client 

DL 

1.0 

0.02 
0.20 
0.70 
0.10 

0.006 
0.006 

1.1 
0.01 
0.01 
0.04 
0.03 
0.60 
0.40 
0.20 
0.01 
0.90 
0.05 
0.06 
0.05 
0.08 

0.11 
0.02 
0.20 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 DLF 09/12195 2300 72445 1. 

0.03 mg/kg 1.0 BBJ 09/13/95 2251 72402 2 
D.52 mg/kg 1.0 wee 09!19/95 0842 72403 3 
2.6 mg/kg 1.0 

0.52 mg/kg 1.0 

0.52 mg/kg 1.0 
0.26 mg/kg 1.0 
5.2 mg/kg 1.0 

0.26 mg/kg 1.0 
0.52 mg/kg 1.0 

0.52 mg/kg 1.0 

0.52 mg/kg 1.0 
2.6 mg/kg 1.0 
5.2 mg/kg 1.0 

0.52 mg/kg 1.0 

0.52 mg/kg 1.0 

5.2 mg/kg 1.0 
0.52 mg/kg 1.0 
0.26 mgficg 1.0 
0.52 mg/kg 1.0 
0.26 mgficg 1.0 

0.52 mgficg 1.0 
0.52 mgficg 1.0 

1 mgficg 1.0 

24 

c 

N 

1 

11m1 m111~11 tml m11~1u~1111~~m nml~ m 
P 0 Bo;.; J0712 •Charleston. SC 29417 '(803) :5:56-8171 ·F:i:<: (303) 766-1178 •9509139-03"' 

""" t-_~ ?;;nt1.·U i1n r~·~·,.,.:kd 0~t~:. 



GENERAL ENGL.'IBERING LABORATORIES 
,'vh:ering roday 's nttttds with u 1·ision j(;r ra111urmw. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

ecru.act: 
Oak: Ridge, T cmcssc:: 37831--035 0 

Ms. Lori Keila 
Project Dcsaiption: Key We::.t/KVI 

a:: BECH00195 

Sample ID 

LabID 
Ma.nix 
Date Collected 

Dace Received 

Priority 
Collector 

Parameter Quall1ler Result 

Organic Prep 
Evaporative Loss@ 105 C 

,,~etals Analysis 
1

rse:nic 

8.0 

33 
301 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont.:U.ner ID 

9509139--04.01 

The qualifiers in this report are defined as follows: 

Repon Date: September 19. 1995 

: KW02649 SFS 

: 9509139-04 

:SFS 

: CB/07f)5 
: CB!ffif)5 
:Rush 
: Client 

DL 

1.0 

0.10 

0.06 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0264901 

J indic:w:s presence of an.alyte between DL (Detect Llmi!) and RL (Report Limit) 

U indicaICS presence of analyte < DL (Dercct Llmit) 

RL Units 

wt% 

0.50 mg/kg 

0.25 mg/kg 

Labon.tlx"J' Certlr!aliom 

STATE GEL EPI 
FL E37156J1ln"4 E!747".J8745& 
NC 233 
SC 10120 10582 
~ 02934 
VA 00151 

999&8+/~,.__ ____ _ 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09/12'95 2300 72445 1 1 

i.o wee 09!19/95 0848 72403 2 

LO 

FGD 09/14/95 1600 72403 3 

2G 

1~m111m 1~~ 1m 111~ ~111~~1rn ~rn 111~ 1m 11i· 
P 0 Box 307 l2 •Charleston. SC 294 l 7 • (303) 556-3 t 7 l •fa~ (303) 766-l 173 "9509139--04• 

-~ fi. 11 P:'i:irt.:U 11n r-::cvc!c:J :i:.ic-.:r 



GENER~L ENGINEERING LABORATORIES 
LabonLOry Ccrtitla..Uom 

STATE GEL EP! 
/vlt:t:ting today's ne1::ds witlr a rision for romorrow. 

FL .E371.56/ri294 .E37~.J'!74' 
NC 23:3 
SC l0120 to.582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 001.51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI...---999U'.Z'.19<--~~~~-

Ciienc Bechtel 

PO Box350 

Con.r.acc 
Project Description: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

o:::: BECH00195 

Key W esf/KW 

Sample ID 

L:ibID 

Mattix 

Date Collected 

Date Received 

Priorit.y 
Collector 

P:trameter Qu:ilifler Result 

Org:mlc: Prep 
Evaporative Loss@ 105 C 

"1etal.s Analysis 
.~c 

l...C3d 

7.0 

5.0 
584 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

L.:i.b. Coe tal.ner ID 

9509139-05.01 

• The qualifiers in this report are defined as follows: 

Re;pon Date: September 19, 1995 

: KW02650 SFS 

: 9509139-05 

: SFS 

: fB/07195 
: CBJCB/95 
: Ru:sh 
: Client 

DL 

LO 

0.10 
0.06 

Metbod-Descrlpdon 

EPA3550 
EPA60lOA 
EPA3050 

Reference ID 

KW0265001 

J indicates presence of analyte between DL (Detee: Limit) and RL (Report L.imiI) 

U indica.tes presence of analyte < DL (Detect Limit) 

RL Un.its 

1 wt% 

0.50 mg/kg 

0.2:5 mg/kg 

Page I of2 

DF Analyst D:i.te Time B:i.tc:h M C 

1.0 DLF 09/12195 2300 72445 1 . l 

i.o wee 09fl9195 os54 72403 2 i. 

1.0 

FGD 09/14/95 1600 72403 3 

28 

1 ~IDI ~mm~ 1m111m ~111~~1m m~ 1m11~ 1111 
PO Box 30712 •ehar!eston. SC 29417 •(803) 556-8171 •fa-: (303) 766-l !7S *9509139-05* .... 

"'- • ?~:".f~J on ri:t:vi.:: 1L·J n:..trx:r. 



GENERAL ENGINEER.L'fG LABORATORIES 
ubont.oc7 c crUJ'1c:aLton1 

STATE GEL EP! 
Meeting roday 's needs wirlz u 1·isioll for rumorrow. 

FL £37156137294 E37472/&7458 
NC 233 
SC 10120 10532 
TN 02934, 

CERTIFICATE OF ANALYSIS VA OO!Sl 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~..,.-~~~~~~-""J'----"~u:n,._~~~~-

Client: Bechtel 

PO Box350 

Cont.Jet: 
Oak Ridge, Te:nm:ssee 37831-D350 
Ms. Lori Keller 

Project Description: Key W esr/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

P:trameter Quallfier Result 

Organlc Prep 
Evaporative Loss @ 105 C 

'1:et3Js Analysis 
Arsenic 
Lead 

8.0 

33 
410 

The following prep procedures were performed: 
TRACE 

M=Method 

MI 
M2 
M3 

C = ConU!ner 

Cl 

Notes: 

uh. Container ID 

9509139-D6.01 

The qualifiers in this report 3:re defined as follows: 

Re:pon Date: September 19. 1995 

: KW02651 SFS 
: 9509139-D6 
:SFS 

: W/ITT /95 
: Ci){Ci)/95 

:Rush 
: Client 

DL 

1.0 

0.10 
0.07 

Method-Description 

EPA3550 
EPA 60IOA 
EPA3050 

Reference ID 

KW0265101 

J indiQ!e.S presence of analyte berwecn DL (Derea Limit) and RL (Repon Limit) 

U indi~ presence of :malyte < DL (Detect Llmit) 

RL Units 

1 wt% 

0.54 mg/kg 
O.Tl mg/kg 

P:i.ge I of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09/12'95 2300 72445 1 1 

r.o wee 09/19/95 0859 72403 2 1 
1.0 

FGD 09/14/95 1600 72403 3 

30 

I ~rut ~m rn~ llU llID ~Ill~~ II~ m~ Ill~ l~ Ill 
PO Bo:1: 30712 ·Ch:ir!esron. SC 29417 "(803) 556-8171 ·fa~ (803) 766-1178 '"9509139-06* 
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GENERAL ENGINEERING LABOR.;\TORIES 
l..abontac"! Cert.Ulcu.!om 

STATE GEL EPr 
:Vfeeting todt..ry·s needs with u visivnfor tomorrow. 

FL E&7156im94 E'!:l.rl7.1'414S1 
NC 2:33 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA 001s1 
-----------------------------------wt--mum~----- ·,_ 

Client: Bechtel 

PO Box350 

Con.tact: 

Oak Ridge.. T e:nnessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr/K:W 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Dar.e Collected 

Dar.e Received 

Priority 
Collector 

Parameter Quallfler Result 

Organ.fc Prep 
Evaporative Loss@ 105 C 

'1etals Analysis · 

Arsenic 

Lead 

7.0 

2.6 
141 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509139-07.01 

The qualifiers in this repon are defined as follows: 

Report Date: September 19, 1995 

: KW02652 SFS 

: 9509139-07 
:SFS 
: r:B/ff1f)5 
: rY)f09f)5 
: Ru.sh 
: Client 

DL 

1.0 

0.10 

0.06 

Method-Desc:ripdon 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KW0265201 

1 indic:ues presence of analyte between DL (Detect Limit) and RL (Report Llmit) 

U indicates presence of analyte < DL (Detect Limit) 

RL Un.its 

1 wt% 

0.53 mg/kg 

0.26 mg/kg 

P:.i.ge 1 of2 

DF Analyst Date Time Batch M C 

LO DLF 09/12195 2300 72445 l 1 

1.0 wee 09!19fJ5 0906 72403 2 
1.0 

FGD 09/14fJ5 1600 72403 3 

3 :.: 

1~m111mm~1m1~mmn~~11~m11rn11mmi 
P 0 Box 30712 • Ch:irlesron. SC 294 l 7 -(803) 556-8171 ·fox (803) 766-1173 •9509139-07* .,,. 
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GENERAL ENGINEERING LABORATORIES 
Labon..torJ' Certl!lca.Uoa.s 

STATE GEL EPI 
FL ES7!56'87294 E3747"'...J1!745& 
NC 233 
SC 10!:::0 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 0015! 
~~~---'-~----~----~--~~----~----------~----~--------------~WI----9~'----~-----

Client: 

Contact: 

Project Description: 

cc: BECH0019:5 

Bechtel 

PO Box.350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Kelle: 

KeyWesT/KW 

Report Date: Septembc:r 21. 1995 

Sample ID 

LabID 

M.atr:ix 

: 9509139...08 DLl KW02653 SFS 
: 9509139-24 

Date Coll=:r:ci 
Date Received 

Priority 

Collector 

P:irameter Quallfler Result 

O:rg:mk Prep 
Evapc:ralive Loss @ 105 C 

~--. '1et.als Analysis 
:atcium 

6.0 

D 316000 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Conb.iner 

Cl 

Nor.es: 

Lab. Container ID 

9509139-24.01 

The qualifiers in this n:port a:re defined as follows: 

: SFS 

: fE/ITT/95 
: fE/fE/95 
:Rush 

: Client 

DL 

1.0 

20.7 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

J indicates presence of a:nalyte between DL {Detect Limit) md RL (Repon Limit) 

U indicates presence of analyte < D L (Detect Limit) 

RL Units 

1 wt% 

103 mgik:g 

Page 1 of2 

DF Analyst Date Time B::i.tch M C 

1.0 DLF 09112195 2300 72900 1 N 

20.0 wee 09120195 1551 72403 2 i 

FGD 09/14/95 1600 72403 3 

65 

1111~111m rn~ 11m ~w ~1111~1111~ m111 ~I~ im m 
PO Box. 30712 •Charleston. SC :29417 •(803) 556-8l7l •fa't (803) 766-1178 *9509139-24* ... ,... 
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GENERAL ENGINEERING LABORATORIES 
I..abon.tory C t:rtllla.Uom 

STAIE GEL El?I 
;'vl!::etillg today ·s m!ltds with a i·ision for tomorrow. 

FL E37156JUZ94 Erl47'2/r:74" 
NC 2:3:3 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_I_C_A_T_E~O_F_A~N-'A_L_Y_S_I_S~~~~:.___~iim~~~~-

Clicnc Bechtel 

POBo::r.:350 

Cone.a.cc 

Project Description: 

Oak Ridge, Tennessee 37831-0350 
.Ms. Lori Keller 

cc: BECH00195 

Key Wesrfr.\W 

Sample ID 

La.bill 
Matrix 
Date Collected 

Date Received 
Priority 

Collector 

P:u-:uneter Qual!I1er Result 

Org:mic Prep 
Evaporative Loss@ 105 C 

-1etals Analysis 

.\lfe:rcury 
Silver 
Aluminum 

Arsenic 

Barium 
Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromiwn 
Copper 
Iron 
Potassium: 

Magnesium 
Manganese 

Sodium 
Nickel 
Le:i.d 
Antimony 
Selenium 
Thallium 
Vanadium 
Zl:nc 

B 

B 
x 

B 

B 
u 

- 6.0 

0.48 
030 
551 
33 

29.7 
0.02 

141000 
1.4 

0.49 
11.4 

167 
2560 

145 
3130 
393 
1720 

5.0 
155 
6.7. 

0.09 
0.11 
3.9 
193 

ReponDai:e: Seprembcr 19, 1995 

: KW02653 SFS 
: 9509139-08 
:SFS 
: r:E/07 {:)5 

: rE/00195 
:Rush 
: Clienc 

DL 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

PO Box 30712 • Chnrieston. SC 29417 • (803) 556-817 l ·fa-.:. (803) 766-1173 •9509139-08• ..... 
• 11 P!1nr::·J ·tfl ~~r..:·.;,..·[,_-J :"'l::l~,_~r 



GENERAL ENGli'IEERlNG LABORATORIES 
Labo..-..tcJ", Ccrtlfla .. tfoa.o 

STATE GEL EPI 
,V[eeting rorlay ':; needs wirlr a 1·ision fur wmurrmv. 

FL ES7156/87294 ES7472/117458 
NC 2.33 
SC 101::::0 105&2 
TN 01934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_A_T_E~O_F~A_N_A_L_Y~S_IS~~~~~~5-~~9--~~~-

Client: Bechcel 
PO Box 350 

Contact: 

Oak Ridge., Ten.."lessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 

Matr:i.x 
Date Collected 
Date Received 
Priority 

Collector 

Parameter Qwtlifler Result 

Organic Prep 
Evaporative Loss@ 105 C 

. -~'""-~etals Analysis 
5.0 

3.9 
138 

The following prep procedures were pe~ormed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

No res: 

Lab. Container ID 

9509139--09.01 

The qualifiers in this report :ire defined as follows: 

Repon Date: September 19, 1995 

: KW02654 SFS 
: 9509139--09 
: SFS 
: W/CT//95 
:W/W/95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0265401 

1 indiC3..teS presence of analyte be.tween DL (Detect Limit) and RL (Report Limit) 

U indicates presClce of analyte < DL (Detect Limit) 

RL Units 

1 wt'?'c 

0.52 mgJkg 
0.26 mgJkg 

Page 1 of2 

DF Analyst Date Time Batth M C 

1.0 DLF 09(12195 2300 72445 l . l 

i.o wee 09/19/95 0918 72403 2 1 
1.0 

FGD 09/l4/95 1600 72403 3 

3G 

P 0 Box 30712 ·Ch:i.rlesron. SC '.!9417 • (303) 556-8 I 7 i ·fa~ (803) 766-Ll 78 *9509139-09•• 
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GENER-\L ENGL'[EERJNG LABORATORIES 
,'vfreting today ·s 11eeds wirl1 a »is ion for 11111wrrow. 

l..abonto<'y C ertll1c:atJoas 

STATE GEL E?f 
FL ES7156i87294 E3741'.J8745' 
NC 233 
SC 10120 l0582 
TN 02934 

~~~~~~~~~~~~~~~CE_R_T_I_F_I_C_A_T_E~O_F~A_N_A~L_Y_S_I_S~~~~~:~.'JI--~~~-

Oient.: Bechtel 

PO Box350 

CoillaCt: 

Oak Ridge, Te:messee 37831-0350 

Ms. Lori Keller 
Project Description.: Key W esr.fi;W 

cc: BECH00195 

Parameter 

Org:mic Prep 

Sample ID 

La.bill 
Mattix 
Date Collected 

Dare Received 

Priority 

Collector 

Quallfler Result 

Evaporative Loss@ 105 C 

'1etals Analysis 
7.0 

Arsenic 
Lead 

2.9 
177 

The following prep procedures were performed: 
TRACE . 

M :Method 

Ml 
M2 
M3 

C = Cont:l..iner 

Cl 

Notes: 

Lab. Container ID 

9509143-10.01 

The qualifiers in this report arc defined as follows: 

Report Date: September 19, 1995 

: KW02655 SFS 

: 9509143-10 

: SFS 
: CE/fJ7f)5 

: 09/12195 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0265501 

J indicates presence of analyte between DL (Detect Limit) and RL (Repon Limit) 

U indicates presence of analyte < DL (Derec:t Lim.it) 

RL Units 

1 wt% 

0.49 mg/kg 

0.24 mg/kg 

Page 1 of2 

DF Analyst Date Tl.me Batch M C 

1.0 DDT 09[16f)5 1330 72692 1. 

1.0 NR...\1 09[19f)5 0205 72563 2 
1.0 

DVW 09/16195 1500 77....563 3 

1 ~m ~m rn~ m111m ~m mn 1~ 111rn m~ im m 
P 0 Box 30712 ·Charleston. SC 29417 •(803) 556-8171 ·fa~ (803) 766-1178 "'9509l43-10"' 
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GENERAL ENGINEERlL~G LABORATORIES 
Lo.bon.lor)' Certillc:a.tlona 

STATE GEL EPI 
.Hett ting wd11y ·s needs 11·itf1 cz vision j(1r rumorrow. 

FL E37l56/87294 El741'-'87458 
NC 233 
SC 10120 !0532 
TN 02934 

CERTIFICATE OF ANALYSIS YA OOl.Sl 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--c~~-wr____g~ttzJ."-~~~~~ 

Client: Bechtel 
PO Box 350 

Contact: 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W esr/¥:VV 

cc: BECH00195 

Sample ID 

Lab ID 

Marit 
Date Collected 
Date Received 

Priority 
Collector 

Par:uneter Quailller Result 

Organic Prep 
Evaporative Loss @ 105 C 

"'"~ 1etals Analysis 

Arsenic 
Lead 

11.0 

4.1 

217 

The following prep procedures were performed: 
TR.ACE 

M=Method 

Ml 
M2 
M3 

C =Container 

Cl 

Notes: 

Lab. Container ID 

9509143-11.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19. 1995 

: KW02656 SFS 
: 9509143-11 
: SFS 
: [f}/01f)5 
: 09/12/95 
: Rush. 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0265601 

J indicates presence of analyte between DL (De:.ea Llmit) and RL (Report Limit) 

U indicates presence of analyte < DL {Detect Llmit) 

RL Units 

1 wt% 

0.55 mg/kg 

0.28 mgikg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09116195 :l33o 72692 1 . 1 

1.0 NRJvf 09/19f)5 0209 72563 2 1 

1.0 

DVW 09/16/95 1500 7'-563 3 

nri
. ..:. J ( 

PO Box 30712 •Charlestan. SC 29417 •(803) 556-8!7! ·Fax (803) 766-1178 *9509143-11* ... 
't- ,. o ... ... , ... 1 , ,,, ~ .... ·:...·\ ..:~..:J :;:.:r-· ... ·r 



GENERAL ENGlL~EERING LABORl\.TOR1ES 
L.abo.r'alorJ' CetilllaUom 

STATE GEL E?! 
,"vfeeri11g coday ·:,;needs 11·ir/1 u vision fur tomorrow. 

FL E&7!56/37294 ES7.f7'?..!87 
NC 2:l3 
SC !Ot20 10582 
TN 0'.2934 

~~~~~--,~~~~~~~-C_E~R_T_IF_I_C_A_T~E_O~F_A_N~A_L_~_S~I_S~~~~~~ii:rz9~~~~ 

Client: Bechrel 
POBox350 

Con.tact: 
Oak Ridge. Te:nnessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W esr.[J!;Y{ 

cc: BECHOOl 95 

Sample ID 

LabID 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

P:.u-ameter Qualifler Result 

Organ.le P:rep 
Evaporative Loss @ 105 C 

\1etals Analysis 
Arsenic 
Lead 

12.0 

6.1 
108 

The following prep procedures were performed: 
.TRACE 

M=Me1hod 

Ml 
M2 
M3 

C = Container 

Cl 

Noces: 

L:lb. Cont:iiner ID 

9509143-12.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19, 1995 

: KW02657 SFS 
: 9509143-12 
: SFS 
: fF.)/07f)5 

: fF.) /12/95 
:Rush 

: Client 

DL 

1.0 

0.20 
0.07 

Method-Des::ription 

EPA3550 
EPA 6010A 
EPA3050 

Reference ID 

KW0'265701 

J indic:a.tes presence of a.nalyte between DL (Detect Limit) and RL (Repon Limit) 

U indicates presence of a:n.alyte < DL (Detect Lim.it) 

RL Units 

1 wt% 

0.58 mg/kg 
0.29 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09{16f)5 1330 72692 l. ' 

1.0 NRM 09/19{)5 0214 72563 2 l 
l.O 

DVW 09116/95 1500 72563 3 

llUH ~ml~~ IIDI ~lllH~mn1~ ~lll!~llllm I[ 
P0Bo.d07!2 ·Ch:u-leston.SC294I7 •(803)556-8171 •fa...:(803)766-1178 *9509143-12* 
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GEI'i1ERAL ENGINEERING LABORATORIES 
ubon.tory Cert.lncal..lom 

STATE GEL EP! 
,\,fefii11g roduy 's needs wit Ii a 1·isiu11 for w11wrrow. 

FL £87156137294 E!7472/87458 
NC 233 
SC l 0120 10582 
TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC_._A_T_E_O~F_A_N_._A_L_Y_S_I_S~~~~~;:~,,__~~~-

Client: Bechtel 
PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Leri Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LabID 

Manix 
Date Collected 

Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

fetals Analysis 
Arsenic 

Lead 

12.0 

13 
259 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509143-13.01 

The qualifiers in this report a:re defmed as follows: 

Report Date: September 19, 1995 

: KW02658 SFS 

: 9509143-13 

:SFS 
: [f)/07f)5 
: [f)/12f)5 

:Rush 
: Client 

DL 

1.0 

0.10 
0.07 

M ethod-Descrlptlon 

EPA3550 
EPA601DA 
EPA3050 

Reference ID 

KW0265801 

J indicates presence of analyt.e between DL (Detect Limir) and RL (Repon Limit) 

U indic::itcs presence of analyte < DL (Detcet Limit) 

RL Units 

1 wt% 

0.54 mgJkg 

0.27 mgJkg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/16195 1330 72692 l · 1 

1.0 NR.\1 09/19195 0219 72563 2 1 
1.0 

DVW 09/16f)5 1500 72563 3 

241 
111rn1 ~m rn~ 1m 11111 ~m mn 1~ 1111~ 111111~ 111 

P 0 Box 30712 • Ch:irles[on. SC 29417 • (803) 556-817 l • Fa..'I. (803) 766-I l 78 •9509143-13* 
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GENERAL ENGINEERIL'l"G LABORATORIES 
,V/eering :odny ':; 1111eds 1vir/1 a risimt for rnmormw. Labclnr.l.O<'Y CutJ!lcu.loas 

STATE GEL EP! 
FL ES71SIWn94 ES747Zm· 
NC 233 
SC lOl:zrl 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_IC~A_T_E~O_F_A_· _N_A_L_Y_S_I_S~~~~~~~-r-~~~-

Client: Bechtel 
POBox350 

Contact.: 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab!D 
Mattix 
Date Collected 
Date Received 

Priority 
Colleaor 

Parameter Quali!ler Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

Vfetals Analysis · 
Arsenic 
Lead 

12.0 

2.3 
257 

The following prep procedures were performed: 
TRACE 

M=Metbod 

Ml 
M2 
M3 

C = Conb.lner 

Cl 

Nor.es: 

Lab. Container ID 

9509143-14.01 

The qualifiers m this report :ire defined as follows: 

Report Date: Septembc: 19, 1995 

: KW02659 SFS 
: 9509143·14 
: SFS 
: fE/<17195 
: fE/l2J95 
:Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0265901 

J indicates pr=ncc of a:nalyte bctwf?CU DL {Detect l.imir.) and RL (Report Limit) 
U indic:.ue:s presence of an:tlyte < DL (Detect Limit) 

RL Units 

1 wt% 

0.55 mg/kg 
0.27 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

LO DDT 09/16195 1330 72692 1 . 1
· 

LO NRM 09119195 0302 72563 2 1 
1.0 

DVW 09116195 1500 72563 3 

::?43 

1 ~mi m111~~ UH 11111 ~I~ mu 1~ Mm~'~ 1m 11 r 
P0Box30712 ·Ch:ir!eston.SC294l7 •(803)556·8l7l •F:u(80J)766-lli8 *9509143-14* 
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GEN""ERAL ENGL'iEERll'IG LABOR.\TORIES 
Laoontoey Ccrtltlcatloa.s 

ST A TE GEL EPI 
Meeting today's needs 1L·it/1 LI i·isio11 fnr w111vrro111. 

FL EZ715~ E3747m7458 
:-;c 233 
SC L0120 l058'2 
TN 02934 

~~~~~~~~~~~~~_C_E--:R_T_IF~IC_A~T_E_O_·_F_A_N~A_L_Y_S_I_S~~~~-~~__,:i°xn_1~9~~~~-

Clie:nt.: 

Contact: 

Project Description: 

cc: BECH00195 

Becht.el 
PO Box.350 
Oak. Ridge, Tennessee 37831-0350 

l\11'.s. Lori Keller 
Key W esr./J{W 

Report Date: September 20. 1995 

Sample ID 

LabID 

Matrix 

: 9509143-15 DLl KW02660 SFS 
: 9509143-16 

Date Collected 

Date Received 

Priority 

Collector 

P:u-::uneter Quali!ler Result 

Organic Prep 
Evaporative Loss @ 105 C 

\1etals Analysis 
Calcium 

14.0 

D 343000 

The following prep procedures we~ performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Conb..iner 

Cl 

Notes: 

Lab. Container ID 

9509143-16.01 

The qualifiers in this report are defined as follows: 

: SFS 
: Cf)/07f)5 
: Cf)/12./95 
: Rush 

: Client 

DL 

1.0 

2" ., 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0266001 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Llmit) 

RL Units 

1 wt% 

111 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/16/95 1330 72900 1. N 

20. wee 09/20/95 1041 72563 2 i 

D'lW 09/16/95 1500 72563 3 

247 

P 0 Box 307 l'.! • Ch:i.rieston. SC 19417 • (803) 556-8171 •Fax (303) 766-1173 •9509143-16* .... 
... .. p.-irt "! 1H'l :':!''-'\<..'kJ ".":!,""'t:'.'. 



GENERAL ENGINEERING LABORATORIES 
Mi:eti11g today's 11eeds with a •·ision j(1r wmurrow. 

LaboMl.to<"y C~.J!lc::a.tfoa.11 

STATE GEL E>l 
FL E371561&7294 FS'l477.m45 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 0015l 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~W1-----900UH9~~~~~ 

Oien: Bechtel 

PO Box350 

Coruact 
Project Description: 

Oak Ridge, Tennessee 37831..0350 

Ms. Lori Keller 

cc: BECH00195 

P:u-:uneter 

Organic Prep 

Key W esr./K.'W 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Quallfler Result 

Repon Date: September 19, 1995 

: KW02660 SFS 

: 9509143·15 
:SFS 
: Cf)/01{}5 
: CB/12195 
:Rush 
: Cit:nt 

DL 

Page l of2 

RL Units DF Analyst Date Time Batch M c 

Evaporative Loss @ 105 C 14.0 1.0 1 wt% 1.0 DDT CB/16/95 1330 72692 l • 

Metals Analysis 
Mercury 
Silver 
Aluminum 
Arsenic 
Barium 
Bay ilium 
Calcium 

Cadmium 
Cobalt 
Chromium 

Copper 
Iron 
Potassium 

Magnesium 
Manganese 

Sodium 

Nickel 
Lead 
Antimony 
Selenium 

'Thallium 
Vanadium 

Zinc 

u 

B 
x 
B 
B 

B 
B 
u 

0.06 

0.14 
603 

0.98 
132 
0.02 

162000 
0.14 

0.19 

4.1 
60.6 

810 
107 

4470 

41.6 

1580 

23 
17.2 
0.51 
0.21 

0.12 

2.6 

582 

0.02 
0.14 
0.70 
0.20 

0.006 
0.006 

1.2 
0.01 

0.01 

0.04 

0.04 
0.60 

0.40 

0.20 
0.01 

0.90 

0.05 
0.07 

0.06 

0.09 

0.12 

0.02 

0.10 

0.03 mg/kg 
0.56 mg/kg 
2.8 mg/kg 

0.56 mg/kg 
0.56 mg/kg 
0.28 mg/kg 
5.6 mg/kg 

0.28 mg/kg 
0.56 mg/kg 

0.56 mg/kg 

0.56 mg/kg 
2.8 mg/kg 
5.6 mg/kg 

0.56 mg/kg 
0.56 mg/kg 

5.6 mg/kg 
0.56 mg/kg 
0.28 mg/kg 
0.56 mg/kg 
0.28 mg/kg 
0..56 mg/kg 

0.56 mg/kg 

1.1 mg/kg 

1.0 DVW 09/18/95 2102 72786 2 -
1.0 NRM 09/19/95 0307 72563 3 l 
1.0 
LO 
1.0 
1.0 
1.0 
LO 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
LO 
l.D 
1.0 
1.0 

1.0 
1.0 

1.0 

245 
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GENERALENGL'fEERINGLABORATORIES 
1'vfreri11g toJuy 's needs n·ir/1 a l'isiun fur 1Umorro1•·. Llborau1r7 Cert!!lcaliom 

STATI: GEI.. EPI 
FL E!1:t561!7.!94 E!'7 472/117458 
NC :!33 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00t5t 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl---9~8U<'~~~~~~ 

Client: Bechtel 

PO Box350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

P:irameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

,-~ .. \feta.ls Analysis · 
Aisenic 

8.0 

l.l 
49.9 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C =Container 

Cl 

Notes: 

L:ib. Container ID 

9509139-10.01 

Tne qualifiers in this report are defmed as follows: 

Report Date: Sepce:mber 19, 1995 

: 10V02661 SFS 

: 9509139-10 
:SFS 

: fE/rJ7/95 
: fE/W/95 
:Rush 

: Client 

DL 

1.0 

0.10 

0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0266101 

I indicates presence of analyte becw= DL (Deteet Limit) a:nd RL (Report Limit) 

U indic:ues presence of analyte < DL (Detect Limit) 

RL Units 

1 wt'?'o 

0.52 mg/kg 

0.26 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09[12f)5 2300 72445 1 l 

i.o wee 09119/95 0955 72403 2 1 
1.0 

FGD 09/14/95 1600 72403 3 

33 
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GENERAL ENGINEERU~G LABOR-\TORIES 
L.i~ Ccrtl.tlcu.IONI 

ST ATE GEL EP! 
i'vfeeting today ·s ne7Js with a vision for wmorrow. 

FL E371S6137294 f$7471/8'. 
NC :!:33 
SC 10120 10S82 
TN a:l934 

CERTIFICATE OF ANALYSIS VA 001.s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~8X71Q.........,'--~~~~-

Oiem: 

Con.tact: 
Project Description.: 

cc: BECH00195 

Bechtel 

PO Bcix.350 
Oak Ridge, Tennessee ;37831--0350 
i\1.s. Lori Keller 
Key W e:sr/K:W 

Report Date: September 21. 1995 

Sample ID 
LabID 
Matrix 

: 9509139-11 DLI K.W02662 SFS 
: 9509139-25 

Date Collected 
Date R=:cived 
Priority 
Collector 

Parameter Qu::illfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

vtet:tls An::llysls · 

Calcium 

7.0 

D 358000 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Contalner 

Cl 

Notes: 

L:ib. Container ID 

9509139-25.0l 

The qualifiers in this report. are defined as follows: 

: SFS 
: 091117195 
: 09/00/95 
:Rush 
: Client 

DL 

1.0 

20.8 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

J indicates presence of analyte between DL {Detect Llmir) and RL (Report Llmir) 
U indicates presaice of analyte < DL {Dcteet Llmfr) 

RL Units 

1 wt% 

104 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

LO DLF 09n.2J95 2300 72900 1 ... ~ 

20.0 wee 09(2.0fJ5 1556 12403 2 ~ 

FGD 09114/95 1600 72403 3 

67 
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GENERAL ENGINEERING LABORATORIES 
,\tle11ti11g today·s needs n·irh a 1·isionfor romorrow. 

Client: Bechtel 

POBox350 

Con.tace 

Project Description: 

Oak Ridge. T cmcssee 37831-0350 

Ms. L:iri Keller 

cc: BECH00195 

KeyWesr./KW 

Sample ID 
l....3.bID 
Matrix 
Date Collected 
Date Reccived 
Prioricy 

Collector 

Para.meter Quallfier Result 

Organic Prep 
Evaporative Loss@ 105 C 

/°''·:'eta.ls Analysis 
:emny 

Silver 
Aluminwn 
Arsenic 
Barium 
Beryllium 
Calciwn 
Cadmium 
Cobalt 

Ch:romiwn 

Copper 
Iron 
Potassium 

Magnesium 
Manganese 

Sodium 
Nickel 

Le:i.d 
Antimony 
Selenium 
Tnallium 
Vanadium 
Zinc 

u 

B 
x 
B 
B 

u 
u 

7.0 

0.06 
0.13 
393 
0.92 
12.4 
0.01 

148000 
0.16 
0.16 
16.6 
16.0 
710 
632 
2740 
18.8 
1280 

1.1 
93.4 

0.76 
0.08 
0.11 
2.0 

45.6 

Report Date: September 19. 1995 

: KW02662 SFS 
: 9509139-ll 
:SFS 
: r.f.J/rJ7/95 
: 00/00/95 
:Rush 
: Client 

DL 

1.0 

0.02 
0.20 
0.70 
6.1-0 

0.006 
0.006 

1.1 
0.01 
0.01 
0.04 
0.03 
0.60 
0.40 
0.20 
0.01 
0.90 
0.05 
0.06 
0.05 
0.08 
0.11 
0.02 
0.20 

RL Units 

l wt% 

0.03 mg/kg 
0.52 mg/kg 

2.6 mg/kg 
0..52 mg/kg 
0..52 mg/kg 
026 mg/kg 

5.2 mg/kg 
026 mg/kg 
0.52 mgtkg 
0.52 mg/kg 
0.52 mg/kg 
26 mg/kg 
5.2 mg/kg 

0.52 mg/kg 
0.52 mg/kg 
5.2 mg/kg 

0..52 mg/kg 
026 mg/kg 
0.52 mg/kg 
0.26 mg/kg 
0.52 mg/kg 
0..52 mg/kg 

l mg/kg 

Labontoc'! C:.erilllc:a.Uoa:a 

STATE GEL EPt 
FL Enl56/!!7294 E3'747".../874S8 
NC 
SC 
TN 
VA 

UlS82 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09/12195 2300 72445 l . l 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 
1.0 
l.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
LO 

BBJ 09/13/95 2256 
wee 09119/95 1001 

72402 2 1 
72403 3 1 

40 
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GEN'ERAL ENGlL~EERlL~G LABORATORIES 
L.ol>ontory CertUlClllJom 

STATE GEL El'! 
,'vfr!!ting today ·s needs H·irh a 1·isiu11fur1m11urrow. 

FL E.371561117294 'fS74T1/S745-
NC 233 
SC 10120 10:582 
TN 02934 

~~~~~~~~~~~~~~-C_E_R_T_I_F_I_C_A_T~E_O~F_A_1_N_A_L_Y_S_I_S~~~~-~~5-shz.i~~~~~-

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831--0350 

Ms. Lori Keiler 
P=oject Description: KcyWesr/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

P:irameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

'\tetals Analysis 
Arsenic 

Lead 

5.0 

1.4 

40.0 

The following prep procedures were performed: 
TRACE 

.M:Method 

Ml 
M2 
M3 

C = Contalner 

Cl 

Notes: 

Lab. Container ID 

9509139-12.01 

The qualifie:rs in this report a:re defined as follows: 

Report Date: September 19, 1995 

: KW02663 SFS 

: 9509139-12 

: SFS 

: 09/07/95 

: 09/09/95 

: Rush 

: Client 

DL 

1.0 

0.10 

0.06 

Method-Desl:ription 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0266301 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Llmit) 

Page 1 of2 

RL Units DF Analyst Date Time Batch M 

1 wt% 1.0 DLF 09/12f)5 2300 72445 1 

0.50 mg/kg 1.0 wee 09/19/95 1007 72403 2 
0.20 mg/kg 1.0 

~ 

FGD 09/14/95 1600 72403 3 

4~ 

c 

1 

1111~11m1I~ij1rn1 m~ nu~~ 1m m1~ ~111 im ~· 
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GE~"ERAL ENGINEER.lL'l"G LABORATORIES 
l.Jbono£ory C.ertmCIUlom 

STATE GEL EPI 
Meeri11g today ·s m:eds with a vision j(Jr romurrow. 

FL E!7156Jlt7194 En 41'../8745& 
NC 233 
SC 10110 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_A_T_E~O_F_A_·_N_A_L_Y~SI_S~~~~~O:~~~~~-

Client: Bechtel 

POBox350 

Coruact: 
Oak Ridge, Te::m.essec 37831-0350 
Ms. Lori Keller 

Project Desc:iption: KeyWesr/KW 

cc: BECH00195 

Sample ID 

Lab ID 
Mattix 
Date Collected 
Date Received. 

Priority 
Collector 

Parameter Qualifier Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

,,._ '1eta.ls Analysis 

Ar.senic 

Lead 

9.0 

7.8 
182 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = ContaJner 

Cl 

Notes: 

L:ab. Container ID 

9509139-13.01 

The qualifiers i:n this n:pc:m: are defined as follows: 

Report Dace: Sepcemba 19, 1995 

: :!C'N02664 SFS 
: 9509139-13 
: SFS 

: 09/07/95 
: 09/09{95 
: Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0266401 

J indicates presence of analyte between DL (Dete.et Limit) and RL (Report Limit) 

U i:ndicares presence of analyre < DL (DeiectLlmit) 

RL Units 

1 wt% 

0.50 mg/kg 
0.25 mglkg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09(12195 2300 72445 1 N 

1.0 wee 09f19fJ5 1013 72403 2 i 
1.0 

FGD 09!14/95 1600 72403 3 

44 
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GENERAL ENGIJ.'lEERL'iG LABOR.\TORIES 
Labont.tory CertUta.Uom 

STATE GEL EPI 
,'!,leering today's needs widz a 1·isio11 for rmtwrroH·. 

FL Enl56iit7294 ES741'./K7 
NC 2:33 
SC l0t20 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 001s1 
~~~~~~~~~~~~-'-~~~~~~~~~~~~~~~~~~~~--'~I.-~'~ 

Clicnr: Bechtel 

PO Box.350 

Cont:1et: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Pro jcct Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
M:urix 
Dare Collected 
Date Received 

Priority 
Collector 

P!l.r.lmeter Qualifier Re.suit 

Organ.le Prep 
Evaporative Loss@ 105 C 

\iiet.als A.aalys1s 
Arsenic 
Lead. 

11.0 

1.2 
16.2 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont:iiner ID 

9509139-14.01 

Report Date: September 19, 1995 

: ICW02665 SFS 
: 9509139-14 
: SFS 

: fE/rJ7195 
: fE/fEl95 
: Rush 
: Client 

DL 

LO 

0.10 
0.07 

Method-Description 

EPA3550 · 
EPA6010A 
EPA3050 

Reference ID 

KW0'266501 

The q-..tali.fiers in this report are defmed as follows: . 
J indic:u.es presence of analyte between DL (Der.ea Lim.it) and RL (Report Lim:it) 

U indic:ues presence of analyte < DL (Detect Llmit) 

RL Units 

1 wt% 

0.54 mg/kg 
O.Zl mgJkg 

Page 1 of2 

DF A.oalyst Date Time. Batch M C 

1.0 DLF 00/1285 2300 72445 l. 1 

l.O wee 09/19195 1019 72403 2 ~ 

1.0 

FGD 09/14195 1600 72403 3 

4G 
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GENER-\L ENGJJ.'\jEERL~G LABORATORIES 
i'vleeri11g rodm"s 111:1:ds wirh a l'isiun for rvmorm1·1. 

CERTIFICATE OF ANALYSIS 

Clie:rit: Bei=htel 

PO Box350 

Contact: 

Oak Ridge. Te:r.nessee 37831-0350 
Ms. Lori Kelle:r 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
Lab ID 

Mattix 
Date Collected 

Dale Rei::eived 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

-'' '.~ 1etafs Analysis 

Lead 

11.0 

12 
18.3 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509139-15.01 

The qualifiers in th.is report :.U.e defined as follows: 

Repon Daze: Sepcembe:r 19. 1995 

: KW02666 SFS 

: 9509139-15 
: SFS 

: 00/rJ7f)5 
: 00/09f)5 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0266601 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of :m.alyte < DL (Detect Limit) 

RL Units 

l wt% 

0-52 mg/kg 
0.20 mg/kg 

La.bonLo.-y Certillea.ti()(U 

STATE GEL E?! 
Fl. ES7156111i294 FS7.f''/'1JV45& 
NC 233 
SC 10120 10.S&2 
TN 02934 
VA 00151 

Page 1 of2 

D F Analyst Date Time Batch M C 

LO DLF 09{12;95 2300 72445 1 1 

i.o wee 09/19/95 1025 72403 2 i 
1.0 

FGD 09/14/95 1600 724D3 3 

48 
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GENER!\.L ENGL~EERING LABORATORIES 
Labon.Loc"y Cerntlculoc:a 

STATE GEL EPI 
ivlt:1:ri11g wday ·s m:i:ds wirf1 a 1·isiull fur tomorrow. 

FL ES7156/872.94 E37.iT.Z.'X74.Sl! 
NC 233 
SC !01:20 10582 
TN 02934 

~~~~~~~~~~~~~-C_E_R_T_I_F_IC_A_T~E_O_F~A_N_A_· _L_Y_S_IS~~~~~~ih~' ~~~~ 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, T e:nnessee 37831-035 0 

Ms. Lori Keller 

Project Description: Key W esr./KW 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qu:illfler Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

···-~;tetals Analysis 
Anenic 

9.0 

1.3 
41.8 

The following prep procedures we.re performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Cont:iiner 

Cl 

Notes: 

Lab. ContaiDer ID 

9509139-16.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19, 1995 

: KW02667 SFS 

: 9509139-16 

:SFS 

: 09/fI7/95 
: 09/r!J/95 
:Rush 
: Client 

DL 

1.0 

0.10 

0.06 

Method-Description 

EPA3550 

EPA6010A 
EPA 3050 

Reference ID 

KW0266701 

J indicates presence of analyte becween DL {Detect Ll.mi..t) and RL (Report Limit) 

U indicates presence of an.alyte < DL (Deteet Limit) 

RL Units 

1 wt% 

0.51 mg/kg 

0.26 mg/kg 

Page 1 of2 

DF Analyst Date Time B.au:.b. M C 

LO DLF 09!12195 2300 i2445 1 

i.o wee 09119/95 1031 i2403 2 i 
1.0 

FGD 09{14195 1600 i2403 3 

50 
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GENERAL ENGLNEERING LABORATORIES 
L.abo11W>t7 Ccrt!!la..tlocu 

STATE Ga EPI 
,\!leering wday ·s 11eeds with a 1·isio11 for w11rorrrm'. 

FL E37156/!7:94 E374T'..J87458 
NC 233 
SC !0110 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_I_C_A_T_E~O_F~A_N_A_L_Y~S_IS~~~~~=~..__~~~-

Clie:nc Bechtel 

PO Box350 

Conw:c 
Project Description: 

Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 

cc: BECH00195 

Key W esr/J.0N 

Sa.'llple ID 

LabID 

Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 13.0 
feta.ls Analysis 

.. vfen::u:ry D 3.3 
Calcium D 1950C\J 
Thallium D U0j7 

Zinc D 2310 

The following prep pti:la:dures were performed: 
Men::u:ry 
TRACE 

M:::Method 

Ml 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

Report Date: September 21. 1995 

: 9509139-17 DLl KW02668 SFS 
: 9509139-21 
: SFS 
: \1) f(J7 /9 5 
: \1)/\1)/95 
:Rush 
: Client 

EPA3550 
EPA 7471 
EPA6010A 
EPA3050 

Reference ID 

KWO'l.66801 

DL 

1.0 

0.08 
21.7 
0.60 

3.0 

RL Units 

1 wt% 

0.16 mg/kg 
108 mg/kg 

2.71 mg/kg 
21.6. mg/kg 

Page l of2 

DF Analyst Date Time Batch M c 

LO DLF 09/12f)5 2300 72900 l .N 

5.0 BBJ 09/14195 0320 72402 2 i. 
20.0 wee 09!20l95 1600 72403 3 l 

5.o wee 09!20195 1605 72403 3 
20.0 wee 09!20195 1600 72403 3 

BBJ 09112195 1900 72402 2 
FGD 09/14195 1600 72403 4 

1 
1 

59 

1m~111111~m111m nu~~ 1m ~1m 1~~1m~ 
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GE~"ERAL ENGINEERING LABORATORIES 
Laboratoc"y CU1l!lc:a.tlom 

STATE GEL EPI 
,'v/eering roday 's needs a·irh a l'ision for romorrow. 

FL E&7!56/87294 a'747m74S& 
NC 233 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_A_T_E,--O_F_._A_N_A_L_Y_S_I_S~~~~~~ii:n~~~~-

Coruact: 

Project Description: 

cc: BECH00195 

Bechtel 

PO Box350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Key W esr/K:N 

Report Date: September 19, 1995 

Sample ID 

LabID 
Matrix 

: 9509139-17 DI..2 KW02668 SFS 

: 9509139-28 

Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Pri:p 
Evaporative Loss@ 105 C 
~etals Analysis 

..ron 

13 

D 171000 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

Notes: 

The qualifiers in this report arc defmed as follows: 

:SFS 

: fE/ITTfJ5 
: CE/00f)5 
: Rush 

: Client 

DL 

1 

11.0 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

J indic:itcs prcS.cnce of analyt.c between DL (Detect Limit) and RL (Report Limit) 

U indicare:s presence of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

54.1 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

DLF 09!12fJ5 2300 73360 1 N 

wee 09!1DfJ5 1600 73323 2 N 

FGD 09!14fJ5 1600 73323 3 

,..... •) h. 
I..:... n 

1mm~mru~1mm~m11~~1mrn~ru111~1111 
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GENERAL ENGIL~ERING LABORATORIES 
M 1111ri11g roday ·s 11e11ds wirh a vision for rm1wrron·. Labon.tory Certiflca.Uom 

STATE GEL EPI 
FL EX7156/8i7.94 Eli147'.JS7 45 g 
N'C 233 
SC 10120 10SS2 
TN 029'.34 

CERTIFICATE OF ANALYSIS v,i.. oou1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--'H1-~"99988N9'--~~~~ 

Client: Bechtel 
PO Box 350 

Coma.ct: 

Oak Ridge, Te:nnessee37831..0350 

Ms. Lori Keila 
Project Description; Key w e:st/l{W 

cc: BECH00195 

Sample ID 
Li.bID 
M:u:ri.x 
Date Collected 
Date Reccived 

Priority 
Collector 

Parameter Qu.allfier Result 

Organ.le Prep 
Evaporative Loss@ 105 C 

- .. etal.s Analysis 
,fe:rcury 

Silver 

Aluminum. 
Arsenic 
Barium 
Beryllium 
Calcium 

Cadmium 
Cobalt 

Chromium 

Copper 

Iron 
Potassium 

Magnesium 

Manganese 
Sodium 
Nickel 

Le3.d 
Antimony 
Selenium 

Thallium 

Vanadium 
Zinc 

x 

B 
x 

x 

XU 

x 

13.0 

3.4 

3.4 

2010 

54.3 

196 
0.04 

105000 
4.2 

19.4 

292 
2010 

1300Ci0 
165 

2240 
469 

723 
115 

1320 

135 
0.49 

0.11 

17.4 

1200 

Report Date: September 19, 1995 

: KW02668 SFS 

: 9509139-17 
:SFS 

: Cf} !rrl 19 5 
: 09/09/95 
:Rush 
: Client 

DL 

1.0 

0.02 

0.20 

0.70 

0.20 

0.006 

0.006 

L1 
0.01 

0.01 

0.04 

0.03 

0.60 

0.40 

0.20 

0.01 

0.90 

0.05 

0.07 

0.06 

0.08 

0.11 

0.02 

0.20 

RL Units 

l wt% 

0.03 mg/kg 
0...54 mg/kg 

2.7 mg/kg 
0...54 mg/kg 
0...54 mg/kg 
01/ mg/kg 
5.4 mg/kg 

o:Il mg/kg 
0...54 mg/kg 
0...54 mgtkg 

0.54 mg/kg 
2.7 mg/kg 
5.4 mg/kg 

0.54 mgtkg 
0...54 mg/kg 

5.4 mg/kg 

0...54 mg/kg 
O.Tl mg/kg 
0...54 mg/kg 
01/ mg/kg 
0...54 mg/kg 
0...54 mg/kg 

1.1 m:g/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09{12/95 2300 72445 1 . 1 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

BBJ 09{13/95 2258 

wee 09fl9/95 1037 
72402 2 -
72403 3 1 

52 

PO Box 30712 •Charleston. SC 29417 •(803) 556-8171 •Fa." (803) 766-1178 *9509139-17* 
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GENERAL ENGIN~ERING LABORATORIES 
L>.bo!"4locj Certi!k:ulons 

STATE GEL EP! 
i'v!eering today's needs 11·ir!z a ;·is ion for ro11wrro11•_ 

FL E87l56/87294 ES7472/87458 
NC 233 
SC !0120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 
00151 

-------------------------------WL_.99938779. _____ _ 

Client: 

Cont:ict: 

Project Description: 

cc: BECH00195 

Bechtel 

PO Box350 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Key WesrJKW 

Report Date: October 04, 1995 

Sample ID 
Lab ID 
Matrix 

: 9509139-18 DLl K\V02669 SFS 

: 9509139-26 

Date Collected 

Date Received 

Priority 

Collectcr 

P:irameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

!tals Analysis 
Lead 

17 

D 56200 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509139-26.01 

·The qualifiers in this :report are defined as follows: 

: SFS 

: rf)/07/95 
: Cf)/09f)5 
:Rush 
: Client 

DL 

l 

13 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Deteet Limit) 

_,-~,, 

RL Units 

wt% 

5.6 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

DLF 09/12fJ5 2.300 72900 N 

500 wee 09!20i95 1609 72403 2 i 

FGD 09/14195 1600 72403 3 

69 

l ~IDI ~m lli~ lllil llID ~m ~~ lU Mm ~m I~ 1111 
P 0 Bolt 30712 ·Charleston, SC 29417 • (803) 556-8171 ·Fax (803) 766-1178 *9509139-26* 



GENER.4 . .L ENGL'-i""EERL'iG LABORATORIES 
,'v/eering today·.,. needs 1..:itlz a 1·isio11 for wmormw. Labor.t.Loory C.tniltatJom 

STATE GEL EPI 
fL E!7156./&7194 E!747'"'./874S8 
NC 233 
SC 101'.ZO 10:5&2 
1:i 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_IC~A_T_E~O_F_A~N_A_L_Y_S_I_S~~~~~:~.__~~~-

Client: Bechcel 
POBox350 

Coruaci::: 
Oak Ridge, Te:n."lc:ssee 37831.-0350 
Ms. Lori Kelle:r 

Project Description; Key w c:st/KW" 

cc: BECH00195 

Sample ID 

LabID 

Mru:rix 
Dare Collected 
Dace R=eived 

Priority 

Collector 

Parameter Quallfler Result 

Organ.le Prep 
Evaporative Loss@ 105 C 
'eta.ls Analysis 

Arsenic 
Lead x 

17.0 

22.2 

36400 

The following prep proceduns were performed: 

TRACE 

M:::Metbod 

Ml 
M2 
M3 

C = Container 

Cl 

Nor.es: 

L:ib. Cont:ii.Jler ID 

9509139-18.01 

The qualifiers in this report 3l'e defined as follows: 

Report Dare: September 19. 1995 

: K.W02669 SFS 

: 9509139-18 
: SFS 

: Cf:) !01195 
: 09/09/95 
:Rush 

: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KW0266901 

J indiares presence of analytc berwcen DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analytc < DL (Detect Ll:mic) 

RL Units 

1 wt% 

0.56 mg/kg 

0.28 mg/kg 

Page 1 of2 

D F An:i.lyst Date Time Batch M C 

1.0 DLF 09/12;95 2300 72445 I · 1 

i.o wee 09119/95 1043 72403 2 i 
1.0 

FGD 09/14/95 1600. 72403 3 

5 4A. 

PO Box 307!'.!. ·Ch:lrleston. SC :?9417 • (803) 556--8 l7l •fa-.; (803) 766-!!78 *9509139-18* .,.,, 
.... '"t--·,. 



GENER~L ENGll'l"EERING LABORATORIES 
A-freeing roday 's need:; 1vi1h a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Cont:ict: 

03k Ridge, Te:n..-ie::ssee 37831-0350 

Ms. Lori Ke!.le:r 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LabID 
Manix 

Dare Collected 

Date Received 

Priority 

Collector 

P::ir:imeter Qualll1er Result 

Metals An:llysls 
ver u 7.8 

.<.sen:ic u 42.l 
Barium B 1790 
Cadznium 93.4 
Chromium B 73 
Lead 10800 
Selenium u 84.1 
Mercury u 1.0 

Tbe following prep pra<:edures were perform~: 
ICP 
Mercury 
TCLP Prep for Metals 

M:::Method 

Ml 
M2 
M3 
M4 
M5 

=Container Lab. Cont:l.iner ID 

9509415-01.01 

Rqiort Date: September 30, 1995 

: KW02669 SFS 

: 9509415-01 

:TCLP 

: 09/07195 

: 09/09/95 

: Rush 

: Client 

DL 

7.8 

42.1 
2.2 

33 

4.2 
36.4 
84.1 

LO 

Method-Description 

EPA6010A 

EPA 7471 

EPA3005 

EPA 7470 

EPA 1311 

Reference ID 

KW0266901 

RL Un.its 

30 ug/l 
10 ugfl 
30 ug/l 
5 ug/l 

30 ug/l 
5 ug/l 

300 ug/l 
2.0 ug/l 

L>bon.w.-y Certltlal.Jon.i 

STATE GEL EP! 
Ft ES7156t372'i4 E.37 472/3745 g 
NC 233 
SC 101:0 10582 
TN 02934 
VA 00151 
Ye. 9~$3779 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 JSS 09/26195 1704 73110 l l 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
LO BBJ 09(17195 1335 73073 2 l 

DVW 09(13195 1135 73110 3 
A.DF 09(16195 1500 73073 4 

JL 09{11/95 1830 72988 5 

9 
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GE~~R~L ENGINEERING LABORATORIES 
Labora!orJ' Cuti!laliom 

STATE GEL E?£ 
,Heeting today's needs wirli a 1·isio11 fur w11wrrm1-. 

FL E37156137'-94 E3747"'..J8745l 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI----9~&&+;9'--~~~~-

Clieru: 

Contact: 
Project Description: 

cc: BECH00195 

Bechtel 

POBox350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 
Key W estfl.0N 

Report Date: September 21. 1995 

Sample ID 

LabID 
Mattix 

: 9509139-19 DLl KW02670 SFS 
: 9509139-27 

Date Collected 
Date Received 

Priority 

Collector 

Parameter Qualltler Result 

Organic Prep 
Evaporative Loss@ 105 e 
tetals Analysis 
.::ilcium 
Zinc 

D 
D 

10.0 

333000 
607 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Noccs: 

Lab. Container ID 

9509139-27.01 

The qualifiers in this report are defined as follows: 

:SFS 
: 09/07195 
: 09/09195 
:Rush 
: Client 

DL 

1.0 

223 
3.0 

Methcxi-Description 

EPA3550 
EPA 6010A 
EPA3050 

Reference ID 

KW0267001 

J indicates presence of arutlyte between DL (De~ Llmil) :md RL (Report Limit) 

U indicates presClce of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

Ill mg/kg 
22.2 mg/kg 

Page l of2 

DF Analyst Date Tl.me Batch M C 

1.0 DLF 09(12f)5 2300 72900 1 · :r..r 

20.0 wee 09!20195 1613 72403 2 _ 
20.0 

FGD 09/14195 1600 72403 3 

71 

P 0 Box 30712 • Ch:irlesron. SC 294 !7 • (803) 556-8 !71 ·Fax (803) 766-1178 *9509139-27'• 
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GE~'ER:\L ENGli'i'EERll'i'G LABORATORIES 
Labor.a.Lory Certl!lca.llon.s 

~ATE GEL E?I 
.111:!ering today's needs wirlz a vision for t1mwrrrm·. 

FL ES7l56/87294 EX7471./'374S8 
xc 233 
SC 10110 10581 
TN 02.934 

~~~~~~~~~~~~~-C---,.E_R_T_I_F_IC~A_T_E_O~F_A_N~A_L_Y_S_I_S~~~~~iiJ:19...,_~~~~ 

Client: Bechtel 

PO Box350 

Contact: 

Oak Ridge. Te:n..'lessee 37831-0350 

Ms. Lori Keller 
Project Description: KcyWesr/KW 

cc: BECH00195 

Sample ID 

Lab.ID 

Mattix 
Date Collected 

Date. Received 

Priority 
Collector 

P::i.r::>.meter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

/-' :1etals Analysis 

Mercury 
Silver 
Aluminum 
Arsenic 
Barium 

Beryllium 

Calcium 

Cadmium 

Cobalt 

Chromium 

Copper 
Iron 
Por..assium 
Magnesium 

Manganese 

Sodium 

Nickel 

Lead 
Antimony 

Selenium 
Thallium 
Vanadium 

Zinc 

B 
x 

B 
u 

x 

10.0 

0.42 

0.75 
13.50 

23 
118 

0.04 

149000 

3.6 

12 

132 
237 

4890 

136 

2230 
63.6 

965 
7.6 
-n7 

37.7 

0.16 

0.11 
5.5 

429 

Report Date: Sepu:mber 19.1995 

: K'N02670 SFS 

: 9509139-19 

: SFS 
: 00/07 f)5 
; 09Jf1.Jf)5 
: Rush 

: Client 

DL 

1.0 

0.02 
0.20 

0.70 

020 

0.006 

0.006 

1.2 
0.01 

0.01 

0.04 

0.03 

0.60 

0.40 

0.20 
0.01 

0.90 

0.05 
0.07 

0.06 

0.08 

0.11 

0.02 

020 

P:ige 1 of2 

RL U~ts DF Analyst Date Time B:itch M 

l wt% 1.0 DLF 09f12f)5 2300 72445 1 

0.03 mglkg 1.0 BBJ 09f13f)5 2301 72402 2 
0.56 mg/kg 1.0 wee 09119195 1049 72403 3 

2.8 mg/kg 1.0 

0.56 mg/kg 1.0 

0.56 mglkg 1.0 

0.28 mglkg 1.0 

5.6 mglkg 1.0 

0.28 mglkg 1.0 

0.56 mg/kg 1.0 

0.56 mg/kg 1.0 

0.56 mg/kg 1.0 

2.8 mglkg 1.0 

5.6 mglkg 1.0 

0.56 mg/kg 1.0 

0.56 mg/kg 1.0 

5.6 mg/kg 1.0 

0.56 mg/kg 1.0 

0.28 mgJkg 1.0 

0..56 mg/kg 1.0 

0.28 mg/kg 1.0 

0.56 mg/kg 1.0 

0.56 mg/kg 1.0 

1.1 mg/kg 1.0 

55 

c 

l 

1 

1 

111rn1~m m~ 1m ~m~m~111m m~fil~trn~1 
P 0 Box 30712 ·Charleston. SC 294 l7 • (803) 556-8171 •Fax. (803) 766-1l18 *9509139-19* ... ,,. 
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GENERAL ENGl.L'IBERING LABOR~TORIES 
Labon!OrJ' CenU'h:at.lom 

STATE GEL E?I 
Meering roduy 's needs with a vision for wmvrrow. 

FL EX'11561'87294 EX74i'.J; 
NC Zl:J 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS v,;. 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl----9~&31:'.79'--~~~~-

Client: Bechtel 
POBox.350 

Coru.act: 
Oak: Ridge, Tennessee 37831--0350 

Ms. Lori Keila 
Project Description: Key W esr/IC'N 

cc: BECH00195 

Sample ID 
LabID 
Mattix 
Date Collected 
Date Received 

Priority 
Colleaor 

P:lI"3.meter Quailller Result 

OrganJc Prep 
Evapor:uive Loss @ 105 C 

'1etals Analysis 
Arsenic 

Lead 

5.0 

2.7 
29.7 

The following prep pro.cedures were performed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C ::::: Cont:ilner 

Cl 

Notes: 

Lab. Container ID 

9509139-20.01 

The qualifiers in this report are defined as follows: 

Repon Date: September 19. 1995 

: KW02671 SFS 

: 9509139-20 
: SFS 
: fE/07195 
: fE/00195 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'.267101 

J inclicar.es presence of analyte between DL (Dew:i Limit) and RL (Report Limit) 

U indicates ~ence of analyte < DL (Derect Limit) 

RL Units 

1 wt% 

0.52 mg/kg 
0..26 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DLF 09{12/95 2300 72445 

i.o wee 09119195 1125 72403 2 i 

1.0 

FGD 09/14/95 1600 72403 3 

57 

1~m ~m 1m111m ~m ~111m mm mij mm 
PO Bo:i: 30712 •Cnarleston. SC 29417 •(803) 556-8171 ·F:i.x (303) 766-1 l78 •9509139-20* 
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GENERAL ENGINEERING LABORATORIES 
L>bonLorJ CertUICLLlon.a 

STATE GEL EPI 
FL ES7156.lll7294 E747'.../3745& 
NC 233 
SC 10120 10582 
1N 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~IC~A_T_E~O_F_A~N_A_L_Y_S_I_S~~~~~~iiI~~~~-

Client: Bechtel 

PO Box 350 

Coruact: 

Oak Ridge, Ter.nesse:: 37831-0350 

Ms. Lori Keller 

Project Description: Key W esr/¥:VV 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

P:ir:uneter Qualifier Result 

Organ.le Prep 
Evaporative Loss@ 105 C 

,,_, letals Analysis · 

Arsenic 

Lead 

12.0 

1.7 
84.7 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-01.01 

The qualifiers in this report are defmed as follows: 

Report Date: Sepcembe:r 19, 1995 

: KW02672 SFS 
: 9509140-01 

:SFS 
: 09/fJ7(95 

: 09/09(95 
:Rush 

: Client 

DL 

1.0 

0.10 
0.07 

Method-Description 

EPA3550 

EPA 6010A 
EPA3050 

Reference ID 

KW0267201 

J indicates presence of analyte between DL (Detect Limit) and RL (Repon Limit) 

U indic:ites presence of analyte < DL (Detect Limit) 

RL Units 

wt% 

0.55 mgtkg 
0.27 mgtkg 

Page 1 of2 

D.F Analyst Date Time Batch M C 

1.0 CPU 09/15195 0900 72621 1 1 

i.o wee 09/19195 1251 72405 2 1 
1.0 

FGD 09/12!95 1500 72405 3 

73 

P 0 Box 30712 •Charlc:ston. SC 294l7 •(303) 556-3171 •fox (303) 766-1173 •9509140-01"' 
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GENERAL ENGL.~ERIL'f G LABORATORIES 
Met!ting wday ·s 11eeds wirh a 1·isio11 j(1r wmormn-. Laboratory Certiflcailaas 

ST A TE GEL .EPt 
FL ES7! :56/87294 E!i472ff 
NC 2:33 
SC !0120 10582 
TN 029~ 

~~~~~~~~~~~~~~C_E_R_TIF~_IC~A_T_E~O_F_A_,_N_A_L_Y_S_I_S~~~~~:~~~~~ 

Client: Beehr.el 
PO Box.350 

Coruaci:: 
Oak: Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key WesrJl0/f 

cc: BECH00195 

Sample ID 
LabID 
Mattix 
Date Collected 
Dau: Received 

Priority 
Collecror 

P::irameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Yletals Analysis, 

.Ar3e:xric 
Lead 

5.0 

1.5 
36.8 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Cont:Uner 

Cl 

Notes: 

L:ib. Cont::llner ID 

9500140-02.01 

The qualific:rs in this n:pon ue detmed as follows: 

Reper.: Date: Sepu:mbe:r 19, 1995 

: KW02673 SFS 
: 9509140-02 
: SFS 
: 09/07/95 
: 09109195 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'.267301 

1 indicates presence of analyte between DL {Detect Limit) and RL {Report Limit) 
U indicares presence of analyte < DL (Decect Limit) 

RL Units 

1 wt% 

0.52 mg/kg 

0.26 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09[15/95 0900 72621 1 ' 

i.o wee 00119/95 1251 72405 2 i 

1.0 

FGD 00!12/95 1500 72405 3 

75 

P 0 Box307 t2 •Charleston. SC 19417 •(803) 556-S l7l ·fa-.: (803) 766-l!78 *9509140-02* .,,., 
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Laboratory C ertlflcatlom 

ST A TE GEL EPI 
FL .ES7156'1!7294 D7472187458 
NC 233 

....>-E="G;:v 

1~11_· ~~%. 
·- -..... - ....... 
7 - ~ 
~ ,, 
O~.-lTQR\-c,~· 

GEi'l~RAL ENGINEERING LABORATORIES 
1'v!t!t!li11g roJay ':; flt!r:ds 11·it/z u visio11 j(n· w11wrr<m'. 

SC !Ot:O 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~W1---9~88."71-~~~~-

Client: Bechtel 

PO Box350 

Contact: 
Oak: Ridge. Te:rmessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesr/KW 

et:: BECHOOI95 

Sample ID 

LabID 
Mattix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

/-. '1etals Analysis · 

Ar.ic:nic 

Lead 

10.0 

0.96 
16.0 

The following prep procedures were ~erformed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Cont:Uner 

Cl 

Notes: 

Lab. Container ID 

9509140-03.01 

The qualifiers in this report are defmed as follows: 

Report Dare: Sepcember 19, 1995 

: KW02674 SFS 
: 9509140-03 
:SFS 
: 09/07f)5 
: \B/09f)5 
:Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID· 

KW0267401 

J indicates presence of a::nalyte between DL (Detect Limit) and RL (Report Limit) 

U indic:ites presence of a::nalyte < DL (Decect Limit) 

RL Units 

1 wt% 

0.55 mg/kg 

o:n mg/kg 

P:ige 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09/15195 0900 72621 1. 1 

i.o wee 09/19fJ5 1303 72405 2 i 
1.0 

FGD 09/12fJ5 1500 72405 3 

77 

1111~1 ~t11 ru~ u~1 m~ ~1~ m~ m 111u mu 1~ ~ 
P 0 Box 30712 ·Ch:irl<!scon. SC 29417 • (803) 556-8171 • fa't (803) 766-t 173 *9509140-03* 
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GENERA.L ENGINEERING LABORATORIES 
Labol"&Li>rY Cutiila.tior.. 

ST A TE GEL EPI 
Meeting wday 's needs with a 1·isio11 for tomorrow. 

FL E37156im94 ES7.fi'...l'G 
~c 2'.33 
SC l0!20 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA OO!Sl 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~W't---999UT.'9~~~~~ 

Client: 

Contact: 

Project Description: 

cc: BECHOO 195 

Bechtel 

POBox350 
Oak Ridge, Ten:ness~37831..0350 
Ms. Lori Keller 
Key West/KW 

Report Dare: September 22.. 1995 

Sample ID 

LabID 
Matrix 

: 9509140-04 DLl KW02675 SFS 

: 9509140-21 

Date Collected 

Date Received 

Priority 

Coilea.ar 

P3r.lllleter Qualifier Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

'1etals Analysis· 

Calcium 

14.0 

D 363000 

The following prep procedures were performed: 

TRACE 

M=Method 

Ml 
M2 · 
M3 

C = Cont:liner 

Cl 

Notes: 

L:lb. Container ID 

9509140-21.01 

The qualifiers m this report arc defined as follows: 

: SFS 

: fE/ITT/95 
: fE/fE/95 
: Rush 
: Client 

DL 

1.0 

21.8 

Method-Description 

EPA3550 

EPA 6010A 

EPA3050 

Reference ID 

KW0267501 

J indicates presence of analyte bctwcm DL (De:ect Limit) and RL (Repon Limit) 

U indicates presence of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

109 mg/kg 

Page l of2 

DF Analyst Date Tlme Batch M C 

LO CPU 09/15195 0900 72987 l N 

20. wee 09fl.DJ95 1441 72405 2 .1. 

FGD 09(12;95 1500 72405 3 . 

JlJ 

I llIDI ~~Im~ lml 11~1 mm~ llli ~II~ ~Ill IID ll 
p O Box 30712 • Charlescon. SC 29417 • (803) 556-8171 •fax (803) 766· ! l 78 *9509140-21 * .. .,... 
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GENERAL ENGli'ffiERING LABORATORIES 
J1eering roduy's needs n·irh a 1·isio11fur wmorrow. LabonLory Certl!latla~ 

SfA1E GEL EPI 
FL E37156/m94 E7472/lr7458 
l'iC :!33 
SC I 01:20 10582 
TI< 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_N~A_L_Y_S_I_S~~~~~~~A~~:~~~~~-

Clie:nt: Bechtel 

PO Box350 

Contact: 

Oak Ridge.. Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

1et:tls Analysis 

M=ury 
Silver 
Alunrinum 

Arsenic 
Barium 
Beryllium 
Calcium 
Cadmimn 

Cobalt 

Chromiwn 

Copper 

Iron 
Potassium 
Magnesium 

Manganese 
Sodium 
Nickel 

Lead 
Antimony 

Selenium 
Thallium 
Vanadium 
Zinc 

u 

B 

x 
B 
B 

B 
B 
u 

14.0 

0.03 

0.14 

559 

1.1 
10.4 

0.01 

152000 

0.11 

0.06 

43 
12.3 

524 

117 

4650 

9.5 
2030 

13 
11.7 

0.26 

0.23 

0.11 

4.2 

12.6 

Report Date: Sepcembc:r 19, 1995 

: KW02675 SFS 

: 9509140-04 

:SFS 

: r:f)/ITT 195 
: r:f)/fE/95 
:Rush 
: Client 

DL 

1.0 

0.02 

0.14 

0.70 

0.20 

0.006 

0.006 

1.1 
0.01 

0.01 

0.04 

0.03 

0.60 

0.40 

0.20 

0.01 

0.90 

0.05 

0.07 

0.06 

0.08 

0.11 

0.02 

0.20 

RL Unjts 

1 wt% 

0.03 mg/kg 

0.54 mg/kg 

2.7 mg/kg 

0.54 mg/kg 

0.54 mg/kg 

0.Tl mg/kg 

5.4 mg/kg 

O.Tl mg/kg 

0.54 mg/kg 

0.54 mg/kg 

0.54 mg/kg 

2.7 mg/kg 

5.4 mg/kg 

0.54 mg/kg 

0.54 mg/kg 

5.4 mg/kg 

0.54 mg/kg 

0.27 mg/kg 

0.54 mg/kg 

0.Tl mg/kg 

0.54 mg/kg 

0.54 mg/kg 

1.1 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09/15/95 0900 72621 1 · 1 

1.0 BBJ 09/13/95 2304 72402 2 1 

i.o wee 09119195 1309 72405 3 1 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

111rn1 m11 m~ 1m 1m1 m11111~ m ~irn 111111m t11 
P 0 Bo~ 30712 ·Charleston. SC 29417 •(803) 556-8171 •fa'!; (803) 766-1178 *9509140-04'" 
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GENERAL ENGINEERING LABORATORIES 
t.....bon..U>ry C uillla..dom 

STA TE GEL EPI 
/v!eering wday 's ilt!t!ds 11'itlz 1.1 i·isio11 for wmurmn·. 

FL E37156J87294 Eli'4T'.JX745& 
NC 233 
SC l 01 :!!! lo.582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~IC~A_T_E~O_F_._~_N_A_L_Y_S_I_S~~~~~~~A~-"':i_~......_~~~-

Client: Bechtel , 

POBox350 

Contact: 

Oak Ridge, Te.imessee 37831-0350 

Ms. Lori Keller 
Project Description.: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 

Dan: Collected 

Date Received 

Priority 
Collector 

P:ir:unete r Qu:dlfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

\1etals Analysis 
Ar.se:nic 
Lead 

14.0 

2.6 
39.7 

The following prep procedures were performed.: 
TRACE 

M ::Method 

Ml 
M2 
M3 

C :: Container 

Cl 

Nor.es: 

Lab. Cont:W:!er ID 

9509140-05.01 

The qualifiers in this report a:re defined as follows: 

Report Date: Sepcembc:r 19, 1995 

; KWO:Z.676 SFS 
: 9509140-05 
:SFS 
: 00/07/95 
: 00/00/95 
:Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Metbod-Descrlpt!on 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KWrtl67601 

J indicates presence of analytc bctwc:n DL (Deteet Limit) and RL (Report Limit) 

U indiC3LCS presence of an.alyn:: < DL (Detect Limit) 

RL Units 

1 wt% 

0.58 mg/kg 
0.19 mgikg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09/15/95 0900 72621 1 1 

i.o wee 09/19/95 1315 72405 2 
LO 

FGD 09/12fJ5 1500 72405 3 

81 

. mmmm u~ 111111111t ~m 11111 m ~mm~ 1~ t! 
PO Box 30712 • Ch:ir!eston. SC 29417 • (803) 556-8171 • fa't (803) 766-1178 *9509140-05* .,., 
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GENER>\L ENGlL'l'EERli'l'G LABORATORIES 
Labo1".1.too7 Certl!lc:adoas 

STATE GEL E?I 
iHi:i:ring wday ':; nf!eds ll'ith a vL>iu11 for w11wrrrm·. 

FL E!71S6f!T'...94 E37-17"'.$74SS 
NC 233 
SC l0120 Hl5S2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 001.51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl---9~UT.9~~~~~ 

Client: Bechtel 

POBox.350 

Contact: 
Oak Ridge. Tennessee 37831-0350 
Ms. Lari Keller 

Project Description: Key W est!lCW 

cc: BECH00195 

Sample ID 
LabID 
Maait 
Date Collected 
Date Received 
Priority 

Collector 

P::tr:l.llleter Qualifler Result 

Organlc Prep 
Evaporative Loss@ 105 C 

Met:tls Analysis 
· Arsenic 

Le.ad 

9.0 

2.2 

971 

The following prep procedures were performed: 
.TR.ACE . 

M=Method 

Ml 
M2 
M3 

C = Cont:Uner 

Cl 

Notes: 

Lab. Cont.:Uner ID 

9509140-08.01 

The qualifiers in this report axe defined as follows: 

Report Dare: September 19, 1995 

: KW02679 SFS 
: 9509140-08 
: SFS 
: 09/07/95 
: 09109/95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0267901 

J indicates presence of analyte between DL (Detect l..imiI) and RL (Report Lim.it) 

U indicates presence of analyte < DL (Detect Lim.it) 

RL Units 

1 wt% 

0.53 mg/kg 

0.26 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09(15/95 0900 72621 1 1 

i.o wee 09/19/95 1333 72405 2 1 
1.0 

FGD 09/12195 1500 72405 3 

87 

1111~111111 m1111~1 ~m ~mm~ 1m ~m 1111111~ 11 
? 0 Bm:: 30712 •Charleston. SC 294!7 "(803) 556-8171 ·fa~ (803) 766-l Ii3 "'9509140-08* ..,.,... 
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GENERAL ENGli'iEERL'fG LABORA.TORJES 
Labon.tory Cutlfla.tlo.aa 

STATE GEL EP! 
;\;{ e1:tting today's ne1:tds with a ~·isiu11 fur to11wrrm1:. 

FI. ES7IS6J87294 F%14T'.Jt>7• 
NC 233 
SC 101:?0 10582 
TN 029:34 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~...:__~~~~~~~~~~~~~~~~~~~~WI---999U+i~~~~~-

Client:: Bechtel 
PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831...0350 
Ms. Lori Keller 

Project Description: . Key W csr/K:W 

cc: BECH00195 

Sample ID 
LabID 
Mattix 
Date Collected 
Date Received 

Priorit'j 
Collector 

Parameter Quallfler Result 

Org:u:tlc Prep 
Eva:porarive Loss@ 105 C 

'1:etals Analysis 
Arsenic 
Lead 

9.0 

3.0 
52.5 

The following prep procedures were.performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Conb.iner ID 

9509140.-09.01 

The qualifiers in this report are defined as follows: 

Report Date: Sept.ember 19, 1995 

: KW02680 SFS 
: 9509140-09 
:SFS 
: fE/07/95 
: rs /ff:} /9 s 
: Rush 

: Client 

DL 

LO 

0.10 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW02.68001 

J indicai:es presence of a:nalyce between DL (Detect Llmit) and RL (Report Limit) 

U indicates presence of a:nalyce < DL (Detect Limit) 

RL Units 

1 wt% 

0.54 mg/kg 
O.TJ mg/kg 

P:ige 1 of2 

DF AnaJyst Date Time Batch M C 

LO CPU 09/15/95 0900 72621 l 1 

i.o wee 09/19/95 1339 rnos 2 • 
1.0 

FGD 09/1295 1500 72405 3 

89 

I ~IDI 11111 ~I~ llU m~ H~ fil~ m ~m rn~ ll~ \l 
P 0 Bo:l.30712 •Ch::i.rleston. SC 294t7 ·{803) 556-8171·F~(S03)766-1178 *9509140.-09* 
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GENERU ENGl!'lEERING LABORATORIES 
Labon.l<M"J' Certll'Ia.tlcc.s 

STATE GEL EPt 
Meeting totif.ly ·s needs with" 1·ision for wmorrmr. 

FL EX71S61!7294 E37472/374S& 
NC 2'.l3 
SC !0120 1USS2 
TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_i_N_A_L_Y_S_I_S~~~~~~~A~~:~iim~,"'-~~~-

Clie:ru: Bechtel 

POBox350 

Contact: 

Oak Ridge, Tennessee 37831-0350 
.Ms. Lari Keller 

Project Description.: Key W csr/I.Gl 

cc: BECH00195 

Sample ID 

LahID 
Ma.trix 
Date Colleaed 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

/ ''"' ,'\fetaJs AnaJysis 
Arsenic 
Lead 

9.0 

13 
40.2 

The following prep procedures were performed: 
·TRACE . 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-{)6.01 

The qualifiers in this report are defined as follows: 

Repon Date: September 19. 1995 

: K:V/rrlfJ77 SFS 
: 9509140--06 
: SFS 
: 09/ITT/95 
: 09/09195 
:Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

K:V/0267701 

I indicares ~of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of malyte < DL (Detect Limit) 

RL Units 

1 wt% 

0.55 mg/kg 

O.Tl mg/kg 

Page l of2 

DF AnaJyst Date Time Batch M C 

1.0 CPU 09115195 0900 72621 1. 1 

i.o wee 09119195 1321 12405 2 1 
1.0 

FGD 09/12195 1500 72405 3 

83 

P 0 Box30712 •Oi:l.r!eston. SC 29417 •(803) 556-8171 ·fox (803) 766-1173 *9509140-06* 
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~'"" C...'iGi;\,;.:. ;·IL -1'\ .. -- GENERAL ENGL~EERlNG LABORATORIES - ...... 
7-11 .• .:t' 

O~r{ TO 1.t\'i--:.· 

Meeting wday ·s needs with a i·ision ji1r umwrrrm·. 

CERTIFICATE OF ANALYSIS 

Client Bechtel 

POBox350 

Contaet: 

Oak: Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key W esr.11011 

cc: BECH00195 

Sample.ID 

Lab.ID 

Mllllix 
Date Collected 

Date Received 

Priority 
Collector 

P3r.lmeter Qu:illJler Result 

Organ.le Prep 
Evaporative Loss@ 105 C 
~eta.ls Analysis 
Al:sc::nic 
Le.ad 

12.0 

5.8 
860 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Cont:tlaer 

Cl 

Noa:s: 

Lab. Cont::tlner ID 

9509140-07 .01 

The qualifiers in this report are defined. as follows: 

Report Date: September 19, 1995 

: KW02678 SFS 

: 9509140--07 
: SFS 

: f8/07J95 
: CBJCBJ95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'.267801 

J indicates presence of a::rutlyte between DL (Detect Limit) and RL (Report Limit) 

U indic:ucs presence of analyte < DL (Detect Limit) 

RL Units 

I wt% 

0.54 mg/kg 
O.Zl mg/kg 

Llibora.tory CU'tlrlca11oa.1 

STATE GEL EPI 
FL W156'T1294 W~ 
NC 2:33 
SC 101:20 10582 
TN 02934 
VA 00151 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU CJ9/15J95 0900 72621 1 

i.o wee 09/19/95 1327 72405 2 I 
1.0 

FGD 09112195 1500 72405 3 

85 

I ~mt m111~~ lIDI !Im ~l~ I~~ m ~II~ Ill~ Im Ill 
P O Box 307 t:?. • Ch:irleston. SC :?.9417 • (803) 556-8 l 7 l • fa"t (803) 766-1178 *9509140-07'" 
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GENERALENGINnERL~GLABOR~TORIES 
LaboraLocJ Certlfla.tJom 

STA'!E GEL EPI 
,H1111ti11g today ·s 111111ds witlt a •·is ion j(Jr wnwrmw. 

FL E~71561XT"...94 ES7472/X74S8 
NC :?:l3 
SC !01:::0 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_I~CA_T_E~O_F_A~N_A_L_Y_S_I_S~~~~~:ik,'7-~~~-

Clienc Bechtel 

POBox.350 

Contaet: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr.f't:CN 

cc: BECH00195 

Sample ID 
La.bill 
Matrix 
Date Collected 

Date Received 

Priority 

Collecmr 

P::w.imeter Qu3.llfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

/'- "\1et:tls Analysis 

Arsenic 
Lead 

7.0 

2.0 
23.0 

The following prep procedures were performed: 
.TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-10.01 

The qualifiers in this report are defined as follows: 

Ri:port Date: September 19, 1995 

: KW02681 SFS 
: 9509140-10 
: SFS 
: @/ITT 195 
: @/@/95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.07 

Method-Description 

EPA.3550 
EPA6010A 
EPA3050 

Reference ID 

KW0268101 

J indic:ue.s presence of anal:yte betwe:n DL (Detect LlmiI) and RL (Report Limit) 

U indicates presence of an.alyte < DL (Deu:et Limit) 

RL Units 

1 wt% 

0.53 mg/kg 
0.Tl mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09{15/95 0900 72621 1. 1 

i.o wee 09/19/95 1428 72405 2 i 
1.0 

FGD 09112195 1500 72405 3 · 

91 

PO Box 30712 ·Charleston. SC 29417 •(803) 556-8171 •F:i.x (303) 766-lliS *9509140-10* .,.,. 
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GE~ERALENGINEERINGLABORATORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

Com.act: 
Oak Ridge, T=essec 37831-0350 
Ms. Lori Keller 

Project Description; KeyWcsr/KW 

cc: BECH00195 

Sample ID 

LabID 
Mai:rix 
Date Coll~ted 
Dau: Received 

Priority 

Collector 

P:l.r.lmeter Q u.:illfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Meta.ls Analysis 
Arsenic 
Lead. 

11.0 

0.81 

311 

The following prep procedures were performed: 
.TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-11.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19, 1995 

: KW02682 SFS 
: 9509140-11 
: SFS 
: rf}/rrlf)5 

: rfJ/00f)5 
:Rush 
: Client 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0268201 

DL 

1.0 

0.10 
0.06 

I indicau:s presa.te% of anaiyte between DL (Derect Llmit) and RL (Rqion Limit) 

U indicau:s presence of arutlyte < DL (Deccct Limit) 

RL Units 

l wt% 

0.52 mg/kg 
016 mg/kg 

Laboratory Ctttl11C2.UOQS 

STATE GE!. E?! 
F'- Enl56/!1294 Erl412Jr 
NC 23:3 
SC !0120 10582 
TN 02934 
VA 00151 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09[15f)5 0900 72621 1 , 

i.o wee 09!19fJ5 1434 72405 ~ ~ 

LO 

FGD 09/12J95 1500 72405 3 

83 

1~m1m111~~1m~m~rnfil~ll~~m~~~1~ 
POBox307I2 •Ch::i.rleston.SC29417 •(803)556-8171 •Fax(80J)766-1173 *9509140-11* ... 
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GENERAL ENGINEERING LABORATORIES 
Labot-&Uv':r Certl!lca.t.lon.s 

STATE . GEL EP! 
FL E.S71561&7294 ES74T'.../87458 
NC Z33 
SC l 01 :0 10582 
TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_1_N_A_L_Y_S_I_S~~~~~~iim~~~~-

Oii:nt.: Bechtel 

PO Box350 

Contact.: 

Oak: Ridge, Tennessee 37831--0350 
Ms.. Lori Keller 

Project Description: Key W esr/KY{ 

cc: BECH00195 

Sample ID 
La.bill 
Mattix 
Date Collected 

Date Received 

Priority 
Collecter 

P:irameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Arsenic 
Lead 

14.0 

1.2 

199 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-12.01 

The qualifiers in this report a:re defined as follows: 

Repon Date: September 19, 1995 

: KW02683 SFS 
: 9509140-12 
: SFS 
: 00/07/95 
: 00/00/95 
:Rush 
: Oienr 

DL 

1.0 

0.20 
0.07 

Method-Descrlpdon 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'268301 

J indicates presence of analyte between DL (Detect Limit) md RL (Report Limit) 

U indicates presence of analyte < DL (Detect Llmit) 

RL Un.its 

1 wt% 

0.56 mg/kg 

0.28 mg/kg 

Page 1 of2 

DF Allaiyst Date Time Batch M C 

LO CPU 09/15/95 0000 72621 1 l 

i.o wee 00(19/95 1439 72405 2 1 
LO 

FGD 00(12.f.}5 1500 72405 3 

95 

1~ru111111 m~ nm 11m ~m fil~ 11~ Mm m111rn 
PO Box 3071:! • Cirar!eston. SC :!9417 -(803) 556-8171 • F:1x (803) 766-1173 *9509140-12* 
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GENERAL ENGINEERING LABOR.:\TORIES 
Labon.to.-y Ce:rtili<:a11oAs 

STATE GEL EPt 
Jfreiing wduy ·s needs wi rh u 1·isim1 for tomorrow. 

FL E&7l56.'87'..94 F%74Tim . 
NC 2'..tl 
SC 10120 Hl582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~YlL.__,9~sz.::n'9~~~~~ 

Client: Bechtel 
PO Box350 

Contact: 

Oak:. Ridge, Tcmessee 37831-0350 
Ms. Lori Keller 

Project Description.: Key Wesr.{K:W 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

P:::u-ameter Qu:lliiler Result 

Organ.le Prep · 
Evaporative Loss @ 105 C 

'1et::tls Analysis · 

Arsenic 
Lead 

14.0 

1.5 
31.9 

The following prep procedures were performed: 
TRACE 

M::Method 

.M 1 
M2 
M3 

C = Cont.::Llner 

Cl 

No!l!S: 

Lab. Cont.::Llner ID 

9509140..13.01 

The qualifiers in this report are defined 3S follows: 

Report Date: Sepccmber 19, 1995 

: KW02684 SFS 
: 9509140-13 

:SFS 
: 09/ITT/95 

: 09109195 
:Rush 
: Client 

DL 

1.0 

0.20 

0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'268401 

J indicates presence of analyte between DL (Detea Limit) and RL (Repott Limit) 
U indic:ucs presence of analyte < DL (Der.ec: Llmit) 

RL Units 

1 wt% 

0.58 mg/kg 

0.29 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09/15195 0900 72621 1 

i.o wee 09!19195 1444 72405 2 ~ 

1.0 

FGD 09{12195 1500 72405 3 

97 

PO Box 3071:?. ·Charleston. SC 29·!.17 • (803) 556-8171 •fa~ (303) 766-1178 *9509140-13"' ..... 
,._ -~ Pn:it>!d :.1n :-et.:·:c!i_•Ll. ..,~1~i::r 



GE~'"ER!\L ENGINEERING LABORATORIES 
La~· C~c:aLlom 

STATE GEL EPI 
,He:e:ting todu.y ·s ne:e:ds wit fr a ~·isiu11 for wnwrrm•·. 

FL E.&715.Siri294 E3'7472/8745S 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~W1---9~&&::~•'J-~~~~-

Clit:nr.: 

Conracr.: 

Bec!uel 

PO Box350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LabID 

M:urix 
Date Collected 

Date Received 

Priority 

Collector 

Report Date: September 19, 1995 

: KW02685 SFS 

: 9509140-14 
:SFS 
: C!}/07/95 
: Cl} /rf.119 5 
:Rush 
: Client 

Page 1 of2 

Parameter Quallfler Result DL RL Un.its DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss @ 105 C 

.~·- Metals Analysis 
Anoric 
Lead 

12.0 

2.2 
533 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Conti.Iner 

Cl 

Notes: 

Lab. Cont:iiner ID 

9509140-14.01 

The qualifiers in this report are def'med as follows: 

1.0 

020 
0.07 

Method-Description 

EPA3550 
EPA6010A . 

EPA3050 

Reference ID 

KW0268501 

J indicates presence of analyte berween DL (Detect Limit) and RL (Report Limit) 

U indicates presence of :malyte < DL (Detect Limit) 

1 wt% 

0.54 mg/kg 

O.Tl mgJkg 

1.0 CPU 09/15/95 0900 72621 1 

i.o wee 09119/95 1449 72405 2 
1.0 

FGD 09/12;95 1500 72405 3 

99 

1 

111rn1t1m1~~ 11m ~m 111~ m~ 1rn ~Imm im l 
P 0 Box 307t2 ·Charleston. SC 294t7 •(803) 556-8t7t ·F:ix (303) 766-t t73 *9509140-14'" .,.. 
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GEN'ER.\L ENGli~'EERING LABOR'-\.TORIES 
Laboratory c eninca.tloc:u1 

STATE GEL EPI 
1Hi:!t:ti11g today's 11t:eds 1~·irl! a vision j(1r tomorrow. 

FL Enl56i87294 Er. 47"'.../87 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl------999u+i'l!\~~~~~ 

Client: Bechtel 

POBox350 

Contact: 
Oak: Ridge, Tennessee 37831-0350 
Ms. Leri Keller 

Project Description; Key W esr.[J.(:"N 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Quallfler Result 

Org:mlc: Prep 
Evaporative Loss@ 105 C 

\1etals Analysis 
Arsenic 
Lead 

8.0 

1.8 
154 

The following prep procedures were performed: 
·TRACE 

M:::Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-15.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19, 1995 

: KW02686 SFS . 
: 9509140-15 
:SFS 
: @/fJ7/95 
: C'/1/09195 
: Rush 
: Client 

DL 

LO 

020 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0268601 

J indicates presence of analyte between DL (Deteet Limit) and RL (Report Limit) 

U indic:ues presence of analyte < DL (Der.ect Limit) 

RL . Unlts 

1 wt% 

0.54 mg,kg 
0.Zl mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.D CPU 09/15195 0900 72621 l· ' 

i.o wee rB/19/95 1454 72405 2 J. 

1.0 

FGD 09/12195 1500 72405 3 

.101 

I llml !Im l~~ lIDl ~m ~I~ fil~ llli ~m ~m I~ [I 
P 0 Box 30712 •Ch:uiesten. SC '.!9'1-17 •(303) 556-8171 •fa"t {803) 766-l !78 •9509140-15'" 
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GENERAL ENGINEERU'fG LABORATORIES 
:UbonLcri Cert1!lcatloaa 

STA!E GEL EPI 
,Heeri11g roduy ·s needs wirlz a \·isio11 ji1r ro111111niw. 

FL E3715furi"'...94 E37472J374SS 
NC 2:33 
SC 10120 105S2 
1N 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_I_C_A_T_E~O_F_A~N_A_L_Y_S_I_S~~~~-~~09~~~~ 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831--0350 

Ms. Lori Keller 

Projo::t Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Marrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
.. Evaporative Loss @ 105 C 
Metals Analysis . 

Arsenic 
Lead 

8.0 

L2 
120 

The rollowing prep procedures were performed: 
. TRACE 

M=Method 

M 1 · 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-16.01 

The qualifiers in this report are defmed as follows: 

Report Date: September 19, 1995 

: KW02687 SFS 

: 9509140-16 

:SFS 

: 09/07/95 
: f])/fE/95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0268701 

I indicares presence of analyte between DL (Detect Limit) md RL (Report Limit) 

U indic:ues presence of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

0.50 mg/kg 
0..25 mg/kg 

P:i.ge 1 of2_ 

DF Analyst Date Tl.me Batch M C 

1.0 CPU 09/15/95 0900 72621 l 1 

i.o wee 09119/95 1459 72405 2 1 
1.0 

FGD 09/12;95 1500 72405 3 

103 

1~rn111m m~ llllil ~w m~ m~ llli fill~ ID~ 1~ r 
PO Box 30712 ·Charleston. SC 294l7 •(803) 556-8171 •F:i.x (303) 766-1173 •9509140-16* 
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GENERAL ENGINEERING LABORATORIES 
Laboruory Ccri!J'lca.tlou 

STAT.E GEL EPl 
1lifl:!t:ti11g today ·.s llt:!:!dS with a 1·isio11 for romurmw. 

FL ES71S6tu.:?94 ES'747'1ffl 4 
NC 2:33 
SC 10120 l0S82 
TN 02934 

~~~~~~~~~~~~~-C_E_R_T_I_F_IC_A~T_E_O~F_A_N~A_L_Y_S_IS~~~~-~~ii:m~~~~ 

Clie:m: Bechtel 

POBox.350 

Contact: 

Oak Ridge. Tennessee 37831...0350 
Ms. Lori Keller 

Project Description: Key W esr!10N 

cc: BECH00195 

Sample ID 

LabID 

Mattix 
Date Collec:ed 

Date Received 

Priority 
Collector 

P:lr3.meter Qualifler Result 

0 rg:inic Prep 
Evaporative Loss @ l 05 C 

Meuis Analysis 
Arsenic 
L=d 

7.0 

13 
197 

The rollowiDg prep procedures were performed: 
·TRACE 

M:Method 

M 1 · 
M2 
M3 

C= Conblner 

Cl 

Notes: 

Lab. Container ID 

9509140-17.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19. 1995 

: KW02688 SFS 

: 9509140-17 

: SFS 

: 09/08/95 
: 09/<:EJ95 
:Rush 
: Client 

DL 

LO 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0268801 

J indic.ate.s presence of analyte between DL (Detcet Limit) and RL (Rc::pon Llmit) 

U indicates presence of analyr.e < DL (Detect Limit) 

RL Unit's 

1 wt% 

0.50 mg!k:g 
0.25 mg/kg 

P:ige l of2 

DF Analyst Date Time Batch M C · 

LO CPU 09!15J95 0900 72621 l • 

i.o wee 09!19J95 1504 72405 2 ... 
1.0 

FGD 09/12J95 1500 72405 3 

10~ 

\ lUUlllll ~i lIDI llW ~I~ Ill~ II~ ~II~ fil~lm \\ 
P 0 Box3071:2 •Charleston. SC 29417 "(803) 556-Sl7l •fa-< (303) 766-1178 •9509140-17* ..... 
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GENERAL ENGIJ.'l"EERL'i"G LABORATORIES 
Laboniory CenJIIQLtJQ,. 

STATE GEL EP! 
,'vfrering today's 11eeds wi£11 a 1·isio11 jor romorruw. 

FL ES7156''87"'...94 Ell.7472/'37453 
NC 233 
SC 101'.::ll 10582 
TN 0193'~ 

~~~~~~~~~~~~~C~E_R_T_IF_I_C_A_·T_E~O_F~A_N_A_L_Y~S_IS~~~~~~.~~......_~~~-

Client: Bechtel 

PO Box350 

Contact: 

Oak Ridg~ T en.nessee 37831-035 0 
Ms. Lori Keller 

Project Description.: Key W esr/I{W 

cc: BECH00195 

Sample ID 

Lab ID 
Maoix 
Date Collected 
Date R=ived 
Priority 
Collector 

P::i,r:uneter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

, '1etals Analysis· 
10.0 

1.0 
92.7 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Noces: 

Lab. Cont:tlner ID 

9509140-18.01 

The qualifier.; in this report are defined as follows: 

Report Dare: September 19, 1995 

: KW02689 SFS 

: 9509140-18 

:SFS 

: 09/08/95 

: 09/09/95 
:Rush 
: Client 

DL 

1.0 

0.20 
O.G7 

Method-Description 

EPA3:550 
EPA 6010A 

EPA3050 

Reference ID 

KW0268901 

J indicates prcs=ce of analyte between DL (Detea Llmit) and RL (Report Limit) 

U indicates presence of analyte <. DL (Detect Limit} 

RL Un.its 

1 wt% 

054 mg/kg 
0.27 mg/kg 

Page l of2 

DF Analyst D:ite Time Batch M C 

LO CPU 09115/95 0900 72621 1 1 

1.0 wee 09119/95 1509 72405 2 l 
1.0 

FGD 09/12!95 1500 72405 3 

101 

PO Box307 l'.2. ·Charleston. SC :?.9417 • (303) 556-S 17 l •f:l.i;, (803) 766-1l78 *9509140-18* .... 
• • 0 ...... ,, •• 1 ,,..., ,., ••• ., .1 .. ,1 ............. .. 



GENERAL ENGli'IEERING LABORATORIES 
I...~ Ct:nma.tiom 

STATE GEL EPI 
Mt:eting roday 's nt!eds a·irh a 1·isio11 for w111orrow. 

FL E37156iT1'2.94 Ef747"-11! 
NC :!33 
SC l 01::!0 10.582 
TN 0'2934 

CERTIFICATE OF ANALYSIS vA oom 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl.--.-9~UZ79~~~~~ 

Oienc Bechtel 

PO Bo:x.350 

Coru.act: 
Oak: Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWes.tfKW 

cc: BECH00195 

Sample.ID 

Lab.ID 

Ma.t:rU 
Dau: Collected 
Date Received 

Priority 
Collector 

P:u-ameter Qu.alifler Result 

Organ.le Prep 
Evaporarive Loss@ 105 C 

'1etals Analysis 
AI:se:ni.c 
Lead 

7.0 

2.5 
90.9 

The following prep procedures were performed: 
TRACE 

'M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

No res: 

l..ab. Container ID 

9509140-19.01 

The qualifiers in this report are defined as follows: 

Report Date: Sf!Ptember 19, 1995 

: KW02690 SFS 

: 9509140-19 
: SFS 

: 00/08/95 
: r.f) /r.f) 195 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Metbocl-Descrlpdon 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0269001 

J indicau:s presence ofanalyte be!wee:n DL (Detect Limit) and RL (Report limit) 

U indicates presence of aruilyte < DL (Deteet Limit) 

RL Units 

1 wt.'10 

0.50 mg/kg 

0.25 mgjkg 

Page 1 of2 

DF AnaJyst Date Time B.au:h M C 

1.0 CPU 09/15/95 0900 72621 1 ·" 

i.o wee 09119/95 1541 72405 2 1 
1.0 

FGD 09112'95 1500 724D5 3 

109 

111mi 11m m~ 1m111rn m~ m~ 1ru um 11111irn11: 
P 0 Box 30712 • Ch:rr!<!ston. SC 294 l 7 • (803) 556-8 lii · Fo.x (803) 766-l l78 *9509140-19'" 
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GENERAL ENGINEERING LABORATORIES 
~bora.tcry CertJnc:a.Uoiu 

STATE GEL EPr 
Mite ting today ':s needs a·ith a vision ji1r romorro11-. 

FL ES/1561&'7294 E37.r721'87458 
NC 233 
SC 10120 10582 
TN 02934 

-,-~-,-~~~~~~~~~~-C_E_R_T_IF_I_C_A_T_E~O_F~A_N_A_L_Y~SI_S~-,-~~~~i~.~~~~ 

Contact: 
Project Description: 

cc: BECH00195 

Bechtel 

POBox350 
Oak: Ridge; Te::".nesse:: 37831-0350 
Ms. Lori Keller 
Key W esr/K"W 

Repon Dare: Septembe::-22. 1995 

Sample ID 
LabID 
Matrix 

: 9509140-20 DLl KW02691 SFS 
: 9509140-22 

Date Collected 
Date Received 

Priority 

Collector 

Par.uneter Quallfter Result 

Org:m.!c Prep 
Evaporative Loss @ 105 C 
letals Analysis 
Calcium 

12.0 

D 345000 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509140-22.01 

The qualifiers in this report arc defined as follows: 

: SFS 

: 09/08/95 
: 09109195 
: Ru.sh 
: Client 

DL 

LO 

22.6 

Metbod-Desc:rlptlon 

EPA 3550 
EPA 6010A 

EPA3050 

Reference ID 

KW0269101 

J indicates presence of analyte berween DL (Deteet Limit) md RL (Report Limit) 

U indicaa:s presence of analyte < DL (Derect Limit) 

RL Utt.its 

1 wt% 

113 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 CPU 09/15/95 0900 72987 1 N 

20. wee 09i2o/95 1446 72405 2 1 

FGD 09/12195 1500 72405 3 

I !lml ll!ll l~!l l~JI llW ~I~ fil~ Im m11 ~Ill !mm 
PO Box 30712 •Charleston. SC 294 l 7 • (803) 556-817 l ·fa"' (803) 766-l l 78 *9509140-22* ..... 



r<~, 

GENERA.L ENGii'ffiERING LABORATORIES 
Laboro.U>c7 CU'tlna.!tom 

STATE GEL EPI 
FL E37156!'ll7294 ES74721!7458 
NC 233 
SC l 0120 10582 
DI" 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI-----9998.&1'.1'9~~~~~ 

Clie.:u: 

Contaet: 

Bechcel 

PO Box.350 
Oak Ridge. Tennessee 37831...0350 
Ms. Lori Kelle: 

Project Description: Key Wesr/KW 

cc: BECH00195 Report Dace: September 19. 1995 

Sample ID : KW02691 SFS 

LiliID : 9509140-20 

Ma.trix : SFS 
Date Collected : ($/08/95 

Date Received : ($/($195 
Priority :Rush 
Collector : Client 

P:i.rameter Qualifier Result DL 

Organic Prep 
Evaporative Loss @ 105 C 12..0 1.0 

Metals Analysis 
Mercury 1.1 0.02 
Silver u 0.14 0.14 
Aluminum 533 0.70 
Arsenic 6.4 0.20 
Barium 14.2 0.006 

.Beryllium B 0.01 0.006 
Calcium x 155000 1.2 
Cadmium B 0.19 0.01 
Cobalt B 0.26 0.01 
Chromium 13.4 0.04 
Copper 125 0.04 
Iron 1120 0.60 
Pot:!Ssium 78.4 0.40 
Magi;csium 4550 0.20 
Manganese 15.9 0.01 
Sodium 1830 0.90 

Nick.el l.6 0.05 

Le:id 54.7 0.07 
Antimony 0.87 0.06 
Selenium u 0.08 0.08 
Thallium u 0.12 0.12 
Vanadium 4.2 0.02 
Zinc 87.0 0.20 

Page 1 of2 

RL Units DF Analyst Date Ti.me Batch M 

1 wt% l.0 CPU 09{15/95 0900 72621 1 

0.03 mg/kg 1.0 BBJ 09/13/95 2306 72402 2 
0.56 mgt'.k:g 1.0 wee 09119/95 1545 72405 3 

2.8 mg/kg LO 
0.56 mg/kg LO 
0.56 mgtkg LO 
0.28 mg/kg 1.0 

5.6 mg/kg 1.0 

0.28 mg/kg 1.0 

0.56 mg/kg LO 
0.56 mg/kg. LO 
0.56 mg/kg LO 

2..8 mg/kg 1.0 

5.6 mg/kg 1.0 

0.56 mg/kg 1.0 

0.56 mg/kg 1.0 

5.6 mg/kg 1.0 

0.56 mg/kg 1.0 

0.28 mg/kg 1.0 
0.56 mg/kg 1.0 
0.28 cg/kg 1.0 

0.56 mg/kg LO 
0.56 mg/kg 1.0 

1.1 mgtkg 1.0 

111 

c 

1 

1 
1 

111m ~m 1~~ 1mi 11m ~mm~ m ~1111111~ 1m 1 
PO Box 30712 •Charleston. SC 29417 •(803) 556-8171 ·fa~ (803) 766-1178 "'9509140-20* .. ~ 
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GENERAL ENGI1~EERING LABORATORIES 
:vh:eting today '.s needs wirh a •:i.sivn for rumvrrow. LabonllofJ' Cerilllatlons 

STA TE GEL EPr 
FL E37U6/lli'...94 E%747'../&74~ 
NC 233 
SC 10!:!0 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_A_T_E~O_F_A_· _N_A_L_Y_S_I_S~~~~~~i.~im........_~~~-

Oiem:: 

Contact: 

Project Description: 

a:: BECH00195 

Bechtel 
POBox350 
Oak: Ridge., Tennessee 37831-0350 
Ms. Lori Keller 

Key West/KW 

Report Date: September 21, 1995 

Sample ID 
LabID 

Matrix 

: 9509141-01 DLl KW02692 SFS 

: 9509141-24 

Date Collected 

Dare Received 
Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 
1etal.s Analysis 
Calcium 
Zinc 

D 
D 

12.0 

318000 
88.3 

The following prep procedures were performed: 
"TRACE 

'M=Method 

Ml· 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont:alner ID 

9509141-24.01 

The qualifiers in this report a:re defined as follows: 

:SFS 
: 09/08/95 
: 09/09/95 
:Rush 
: Client 

DL 

21.9 
2.96 

Method-Descripdon 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KW0269201 

J indicates presence of a:nalyte between DL (Der.ect Limit) and RL (Report Llmir) 

U indicates presence of a:nalyte < DL (Detet:t Limit) 

RL Units 

1 wt% 

109 mg/kg 
21.9 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/15195 2015 73005 l· • 

20 .. wee 09f21/95 1130 72407 2 
20. 

FGD 09/14195 1700 72407 3 

153 

111m ~m rn1111~1 ~m ~m 11111 im ~1111~H1m t11 
PO Box 30712 • Ch:irlesten. SC 29417 • (803) 556-8 i7 l •Fax (803) 766-ll78 •9509141-24* 
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G El'.'ER"-L ENG INr:ERING LABOR-\ TO RIES 
,'v/ei:ring roday's needs wirfl a i·ision for mmorrmv. 

STA TE GEL El'I 
FL ES7l56in"'...94 Er74T'..N7458 
NC m 
SC l 0120 10582 
TN 02934~ 

~~~~~~~~~~~~~-C_E~R_T_IF~IC_._A_T_E_O~F_A_N_'_A_L_Y_S_l_S_. ~~~~~~·~:719..._~~~-

Client.: Bechtel 

P0Box350 

Contact.: 

Oak Ridge, Tennessee 37831--0350 
Ms. L::iri Keller 

Project Description: Key West/ICW 

cc: BECHOO 195 

Sample ID 

LabID 
Matri.x 
Date Collected 

Dar.e Received 

Priority 
Collector 

Parameter Qu:illfler Result 

'-:. Organ.le Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

Me:rcu:ry 
Silver 

Aluminum 
Arsc:nic 

Barium 
Beryllium 
Calcium 

Cadmium 

Cobalt 
Chromium 
Copper 
Iron 
Pocassium 
Magnesium 

Manganese 

SOO.ium 
Nickel 

Lead 
Antimony 
Scle:cium 
Thallium 
Vanadium 

Zinc 

u 

B 
x 
B 
B 

B 
u 

x 

12.0 

L1 
0.14 

460 
5.S 

14.6 

0.01 
156000 

0.19 

0.22 

11.7 
112 

351 
71.0 

4240 

l~.5 

rno 
1.3 

46.0 
0.79 

0.19 
0.11 

3.8 
192 

Report Date: September 21, 1995 

: KW02692 SFS 

: 9509141--01 
:SFS 

: 09/08f;>5 
: 09/09f}5 
:Rush 
: Client 

DL 

1.0 

0.02 

0.14 

.652 

0.102 
O.CXJ6 

0.006 

1.1 
0.01 

0.01 

0.04 
. 0:03 

0.60 

0.40 

0.20 

0.01 

0.90 

0.05 

0.06 
0.06 

0.08 

0.11 

0.02 

0.20 

RL Units 

1 wt% 

0.03 mg/kg 

0.54 mg/kg 

2.7 mg/kg 

0.54 mg/kg 

0.54 mg/kg 

O.Tl mg/kg 
5.5 mg/kg 

0.27 mg/kg 

0.54 mg/kg 

0.54 mg/kg 

0.54 mg/kg 
2.7 mg/kg 

5.5 mg/kg 
0.54 mg/kg 

0.54 mg/kg 

5..5 mg/kg 

0.54 mg/kg 

0.27 mg/kg 
0.54 mg/kg 
0.27 mg/kg 

0.54 mg/kg 

0.54 mg/kg 

1 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

LO DDT 09/15f;>5 2015 72684 l 1 

1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 
1.0 

1.0 

1.0 

1.0 
1.0 

BBJ 09!21195 1518 
NR.\i 09/18195 2149 

72946 2 
72407 3 
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GENERAL ENGINEERING LABORATORIES 
L.:abonuiry Cutilla.Llocu 

ST A TE GE.. EPI 
M1111ri11g rnday 's 111:1eds 11·irf1 a 1·isim1 jor rm1wrrmL 

FL El7156/37.294 ES7471/ 
NC !33 
SC !0120 !Qj82 
TN 02914 

CERTITICATE OF ANALYSIS VA OO!SI 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~wt..___g~un~~~~~-

Client: Bechtel 

PO Box350 

Conoict: 

Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description.: KeyWesr/KW 

cc: BECH00195 

P::i.rameter 

Organ.le Prep 

Sample ID 
LabID 
Matrix 

Date Collected 

Date Received 

Priority 
Collector 

Qua!lfler Result 

Evaporative Loss @ 105 C 10.0 

\1etals Analysis 
Ar.senic 

Lead 
1.8 

98.4 

The follow.Ing prep procedures were performed: 
. TRACE 

M=Metbod 

Ml 
M2 
M3 

C = Conb.iner 

Cl 

Notes: 

Lab. Container ID 

9509141-02..01 

Tne qualifiers in this :report arc defined as follows: 

Repon Date: September 19, 1995 

: KW02693 SFS 
: 9509141-02 

: SFS 
: 00/08/95 
: (1)(00/95 
:Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'269301 

J indica.r.es presence of analyte between DL {Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Deteet Limit) 

RL Units 

1 wt% 

0.55 mg/kg 

0.27 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

l.D DITT 09/15195 2015 72684 1 

LO NR.."'1 09/18/95 2153 72407 2 l 
Ul 

FGD 09/14/95 1700 i2407 3 

119 
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GE~"ER;\L ENGINEERING LABOR~TORIES 
Llibora.!"'"1 C ert1!la1.lon.s 

STATE GEL EP! 
/vfreting wdu.y ·s needs 1dth a i-isiu11 for ro111orrow. 

FL ES7156/r.294 ES74'72187458 
;sc :z:n 
SC L0120 l{)SS2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~--=:...::..~~~~~~~~~~~~~~~~--'Wl------9~8&'79~~~~~-

Client: Bechtel 

POBox350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/'l:W 

cc: BECH00195 

Sample ID 

Lab ID 
Marrix 
Date Collected 
Date Received 

Priority 
Collecter 

Par.uneter Qualifier Re.suit 

Metals AnaJysis 
Merr::m;y u 0.10 

Silver u 2.5 
Alum.inmn B 21.0 

Arsenic u 1.9 
Barium B 032 
Beryllium B 0.10 
Calcium 301 
Cadmium u 0.10 
Cobalt u 0.20 
Chromium B 2.0 
Copper B 1.1 
Iron u 10.l 
Potassium B 392 
Magnesium 17.6 
Manganese B 2.5 
Sodium 179 
Nickel u 0.90 
Lead u 12 
Antimony B LS 
Selenium B 3.0 
Thallium u 2.1 
Vanadium u 0.30 
Zinc B 7.0 

The rollowing prep procedures were performed: 
Me:rcu:ry 
'."RACE 

Report Date: September 19, 1995 

: KW02694 DFW 
: 9509141-03 
: WaJJ:r. 
: C8/f11J95 
: 00/ff)/95 
: Rush. 
: Client 

DL 

0.10 

25 
11.9 

1.9 
o.rn 
0.02 
20.0 
0.10 
0.20 

0.60 
0.60 
10.1 

6.5 
2.4 

0.10 
15.6 
0.90 

1.2 
1.0 
1.5 
2.1 

030 
2.7 

P;:ige 1 of2 

RL Units DF Analyst Date Time Batch M 

0.20 ug/l 1.0 PJM 09/15/95 2238 72715 l· 
10 ug/l 1.0 wee 09/16195 2103 72564 2 
50 ug/l 1.0 
10 ug/l 1.0 
10 ug/l LO 
5 ug/l LO 

100 ugJl 1.0 

5 ug/l 1.0 

10 ug/1 1.0 

10 ug/1 1.0 

10 ug/1 1.0 

50 ug/1 1.0 

100 ug/1 1.0 
10 ug/1 LO 
10 ug/l 1.0 

100 ug/1 1.0 

10 ug/l . 1.0 

5 ug/1 1.0 
10 ug/l LO 
5 ug/1 1.0 

10 ugtl 1.0 

10 ug/1 LO 
20 ug/1 LO 

] 21 

KL\1 09/14/95 1800 72715 1 

FGD 09/14/95 1800 72564 3 

c 

l 
1 

1~mm111~~1m~mH~1m11111mH m11~m 
PO Bo:d071'.! • Ch;uleston. SC '.!9417 • (303) 556-8171 • fa't (803} 766-ll73 •9509141-03"' 
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GENER~L ENGL~EERING LABORATORIES 
Ubontar)' C erll!lca.UoM 

STATE GEL E?! 
,Hi:r::ti11g wday 's m:eds wirh a »isio11 for umwrruw. 

FL £371561!7294 E:r74T'..Jt7 
NC Z33 
SC 10!20 105&2 
1N 02934 

CERTIFICATE OF ANALYSIS VA 001s1 
~~~~_:_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl----9~~~~~~~ 

Client: Bechtel 

POBox350 

Conw:t: 
Oak Ridge. Tenru:ssee 37831--0350 
Ms. Lori Keller 

Project Description: Key W esr/'l{VV 

cc: BECH00195 

Sample ID 
LabID 
Matri.x 
Date Collected 
Date Received 

Priority 
Col.lee tor 

P:iramet.er Qu:lll!ler Result 

Metals Analysis 
Arsenic B 2.7 
Lead u l.2 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 

C = Container 

c 1. 

Notes: 

Lab. Container ID 

9509141-04.01 

The qualifiers in this repon a:re defined as follows: 

Repon Dace: September 19, 1995 

: KW02694 DFW 
: 9509141-04 
: Wau:r 
: 09/07 f)5 

: C!)/fY:}f)5 

: Rush 
: Client 

DL 

L9 
1.2 

Metbod-Descripdon 

EPA 6010A 

EPA3005 

Reference ID 

KW0269402 

I indicaLeS presence of analyte between DL {Deteet Limit) and RL (Repon Limit) 

U indicates presence of anaiyte < DL (Dcr.ec: Limit) 

RL !,Jnits 

10 ug/1 

S ug/l 

Pa.ge l of 2 

DF Analyst Date Time Batch M C 

i.o wee 09/l6fi5 2109 72564 1 .J 
1.0 

FGD 09/14!)5 1800 72564 2 

1~3 

I mH 111111~~ 11~1 \Im Ill~ Ill~ 1111 ~m Ill~ lW Ill 
P0Box30il2 •Ch:i.rleston.SC29417 •(S03)556-8l7l ·F:t.'((803)766-ll78 *9509141-04• ..... 
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GENERA.L ENGlL~EERING LABORATORIES 
ubon.ur, c ertll'lcatloa.a 

STA TE GEL E?t 
Meeting today ·s needs 11·i1/i a 1·isirm for 1011wrro11·. 

FL E37156/87'194 E3747m'7458 
NC 233 
SC 10!20 !OSS2 
!'.!'{ 029'.34 

CERTIFICATE OF ANALYSIS VA OOl51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~u::r:l'9:~~~~~ 

Clie:nr.: Bechtel 
POBox350 

Contact: 
Oak Ridge. Teime:ssee 37831-0350 

Ms.. Lori Keller 
Project Description: Key w r:st/KW 

· o::: BECH00195 

P:u-ameter 

Metals Analysis 
Arsenic 

Wei 

Sample ID 
Lab.ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Q u::illfier Result 

u 
u 

1.9 
1.2 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 

C = Container 

c 1 . 

Notes: 

Lab. Container ID 

95()9141-05.01 

The qualifiers in this report a:re defined as follows: 

Report Date: September 19, 1995 

: ICWD2695 DFW 
: 9509141-05 
: Ww::r 
: w /08195 
: W/00/95 
:Rush 
: Client 

DL 

1.9 
12 

Method-Description 

EPA6010A 
EPA3005 

Reference ID 

KW0269501 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

RL Un.ils 

10 ug}l 
5 ug/l 

Page 1 of2 

DF Analyst Date Tlme Batc.h M C 

i.o wee 09116/95 2114 72564 i. r 
1.0 

FGD 09/14/95 1800 72564 2 

J 25 

1mm ~~l I~~ 11~1 lllli~I~ fil~llli ml~ I~~ lill\11. 
P 0 Box307 l2 •Charleston. SC 29417 • (803) 556-8171 • fa'I: (803) 766-1 liS *9509141-05* 
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GE~'"ER.\L ENGit~EERli~G LABOR-\TORIES 
LaborsLDry CenJ.nc:atlom 

ST A TE GEL EP! 
Jfreting roday 's lll:!l!cf.v wir/1 a ~·isi<m ji1r rmrwrmn'. 

FL E37156/87'...94 E374T"..JS' 
SC 233 
SC 10120 105!!2 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~IC~A_T_E~O_F_A_·_N_A_L_Y_S_I_S~~~~~~~719~~~~ 

Client: Bechtel 

PO Box350 

Contact: 
Oak Ridge, Tennessee 37831--0350 
Ms. Lori Kelle::-

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
Macri:;( 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qu~llner Result 

Org:l.nlc Prep 
Evaporative Loss@ 105 C 

'\fet:ll.s Analysis 
Aisenic 
Lead 

14.0 

1.8 
25.9 

The following prep procedures were performed: 
·TRACE 

M=Method 

Ml· 
M2 
M3 

C = Cont:Uner 

Cl 

Notes: 

Lab. Container ID 

9509141--06.01 

The qualifiers in this report are defined :is follows: 

Report Date: September 19, 1995 

: KW02696 SFS 

: 9509141-06 
:SFS 

: 09/08f)5 

: 09/00f)5 

: Rush 
: Client 

DL 

LO 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0269601 

J indicate.s presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

RL Units 

Wt% 

0.54 mgfkg 
0.27 mgfkg 

Page l of2 

DF Analyst Date Time Batch M C 

LO DDT 09/15f)5 2015 72684 l 

1.0 NR..\1 09/18f)5 2158 724-07 2 l 
1.0 

FGD 09/14/95 1700 724-07 3 

1 0-,~ ( 

I~ IH !Im I IIB111m H~ m~ Im MU lllll I~ [[ 
PO Box 307 [::?, • Ch:irlesron. SC :294 l 7 -(803) 556-817 l • F:i.i: (803) 766-1 llS *9509141.Qfr• .... 
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GENERAL ENGINEERL.~G LABORATORIES 
l..abcn.tnry Cert.lnc:ulana 

STA TE GEL Ei?I 
:V!eering roe.lay 's nr:eds wirlr a i·isim1 jiJr w11101-ra11·. 

FL ES7156'n294 E87472/87458 
NC 2:!3 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_IC~A_T_E_O~F_A_1_N_A_L_Y_·s_I_S~~~~~~~~~~~ 

Clic:nt: Bechtel 

PO Box350 

Con.tact: 
Oak Ridge.. Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

l..abID 
Ma.aix 
Date Collected 

Date Received 

Priority 

Collector 

Panuneter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

/"""""",\1etals Analysis· 

Arsenic 
Lead 

8.0 

21.0 

1250 

The following prep procedun:.s were p,erformed: 
·TRACE 

M::Method 

Ml 
M2 
M3 

C =Container 

Cl 

Notes: 

Lab. Container ID 

9509141-07.01 

The qualifiers in this report zre def"med as follows: 

Repon Date: September 19, 1995 

: KW02697 SFS 
: 9509141-07 
: SFS 
:@/08/95 
:@/@/95 
: Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Descrlpdon 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0269701 

J indicaces presence of analyte betwe..."n DL (Der.ei:c Llm.iI) and RL (Repon Limit) 

U indicates prcse:nce of analytc < DL (Decect Limit) 

RL Units 

1 wt% 

0.52 mg/kg 

0.26 mg/kg 

Page l of2 

DF Aca.lyst Date Time Batch M C 

LO DDT 09115195 2015 72684 1 1 

1.0 NRM 09/18/95 2202 "n407 2 l 
1.0 

FGD 09/14/95 1700 "n407 3 

J2Q 

1111~1 m11 ru~ 11111 m~ ~m 11rn ~~ ~11 ~ 111~ trn 11. 
PO Box 30712 ·Charleston. SC 294 l 7 • (803) 556-817 l ·fa, (803) 766- l l 78 *9509141-07* 
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GE:N"ER.\L ENGINEERING LABORATORIES 
Labor.ucrr Cen:l!la.Ltoa.c 

STATE GEl.. EP! 
!v/eering 1odt.r;."s need;; wit It ll i·isivn for ronwrrow. 

FL EX71S6137.!94 ESU72/f 
NC 2.>"'"3 
SC 10120 10S82 
TI< 02934 

CERTIFICATE OF ANALYSIS VA oom 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WL........-999&&'.ll9~~~~~ 

Client: Becruel 
PO Box350 

Contact 

Project Description: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori :i(e!le:r 

cc: BECH00195 

Key Wesrli{W 

Sample ID 
Lab ID · 

Mat:rix 
Date CollCC"..ed 
Date Received 
Priority 
Collector 

P:u-:uneter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 
Le:1d 

8.0 

3.1 
170 

The following prep procedures were.performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509141-08.01 

The qualifiers in this I~ are de.fined as follows: 

Report Date: September 19. 1995 

: KW02698 SFS 
: 9509141-08 
: SFS 
: 09/08f,l5 
: 09/rl)f)5 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KW0269801 

J indicaICS pn=seru:e of an:tlyte between DL {Detect Limit) and RL (Report Limit) 
U indicates ptcse:nce of analyte < DL (Detcet Limit) 

RL Units 

1 wt% 

0.53 mg}kg 
0.26 mg/kg 

P:ige 1of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09115195 2015 72684 1 ' 

1.0 NR.i.\1 09/18/95 2207 72407 2 l 
1.0 

FGD 09/14/95 1700 72407 3 

1 31 

1~m11111 m mt ~rn n~ m~ im mu m1111~ 1~ 
PO 80:1: 30712 •Charleston. SC 29417 •(303) 556-8!7! •fa'< (803} 766-1173 *9509141-08• 
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GENER4.L ENGii'ffiERING LABORATORIES 
L>ll<lntor:r Certlllc::al.loc.c 

STATE GEL EPI 
M eering today ·s 11el!ds wirli a vision j(1r w111orma·. 

FL Er.1561'87:!94 EX74721!745& 
NC 133 
SC 1011!l I 0582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~\lfi---999~~~~~~ 

Clicu: Bechr.el 
POBox350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key West/KW 

cc:. BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Rece:ived 

Priority 

Collector 

Par:uneter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

-~·- • 'deta.ls Analysis 

Arsenic 
Lead 

13.0 

2.0 

262 

The rollowing prep procedures were performed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

ub. Cont:Uner ID 

9509141-09.Dl 

The quiiifie:rs in this report are defined as follows: 

Repon Date: September 19, 1995 

: K'IV02699 SFS 

: 9509141-09 
:SFS 
: 09/08f)5 
: 09/09f)5 
: Rt!Sh 
: Client 

DL 

LO 

0.20 

0.07 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0269901 

J indicates pn:sence of :analyte between DL (Detect Limit) and RL (Report Limit) 
U indicate:S presence of :analyte < DL (Dc:::ct Limit) 

RL Units 

1 wt% 

0.56 mgtkg 

0.28 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09!15f)5 2015 72684 l 1 

LO NR...\1 09/18/95 2212 72407 2 1 

1.0 

FGD 09/14f)5 1700 72407 3 

133 

111m ~mm~ 1111111m ~m m111m m~ 1m 1m 11· 
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... ·~ -



GE~""ERi\L ENGL~EERI.t~G LABORATORIES 
Labol"ll.tocy CU"LIJlc:atJona 

. STATE GEL EP! 
:'vft:i:ring today's 11i:1::Js with a visiu11 for wmurrow. 

FI. ES7I56NT'...94 E374TYn• 
NC 2J:l 
SC 101::0 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_A_T_E~O_F_A_·_N_A_L_Y_S_I_S~~~~~~ihi.,,__~~~-

Oie:nt: Bechtel 

PO Box.350 

Contaet: 
OakR.idge, Tennessee37831-0350 

Ms. Lori Keller 

Project Description.: KeyWes!/KW 

cc: BECH00195 

Parameter 

Organic Prep 

Sample ID 
LabID 
Matrix 
Dace Collected 
Date Received 

Priority 
Collector 

Quallfier Result 

Evaporative Loss@ 105 C 10.0 
· 1etals Analysis 
Mercury 

Calcium 
Zinc 

D 
D 
D 

2.3 
190000 

955 

The following prep procedures were performed: 
Mercury 

TRACE 

M=Methcxi 

MI 
M2 
M3 
M4 

C = Container 

Cl 

Lab. Container ID 

9509141-21.01 

Report Date: September 21. 1995 

: 9509141~10 DLl KW02700 
: 9509141-21 
:SFS 
: ff}/08195 
: r:l}/r:f}/95 
: Rush 

: Client 

DL 

1.0 

0.04 
21.D 

2.9 

Method-Description 

EPA3550 

EPA 7471 
EPA6010A 

EPA3050 

Reference ID 

KW0270001 

RL Units 

1 wt% 

0.06 mg/kg 

105 mg/kg 
20.9 mg/kg 

DF 

1.0 

2.0 
20. 
20. 

P:ige 1 of2 

Analyst Date Time Batch M 

DDT 09!15fJ5 2015 72987 1. 

BBJ 09/14/95 0323 72402 2 
wee 09!20195 1459 72407 3 

BBJ 09/1W5 1900 72402 2 
FGD 09/14/95 1700 72407 4 

157 

c 

1'-r 

.N 

l 

111rn111111 ~~ u~111m ~1~ 111111m ~1111~1111m m, 
P 0 Box. 307t2 •Ch:irleston. SC 29417 •(803) 556-8171 •Fax (803) 766-l li'S •9509141-21* .... 
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GE1'l""ERAL ENGINEERli'lG LABORATORIES 
Laboru....y Ca'"ti!la.tlom 

STATE GEL EPI 
,\,freeing roday ·:; needs with a visiu11 for mmorruw. 

Fi... ES7l56/S'7294 E374'T'fi74S& 
xc 2J3 
SC 101::?:0 10582 
TN 02934 

______________ C_E_R_T_IF_IC_A_T_E_O_F_A_N_A_L_Y_S_I_S ____ ~:ii~,._ ___ _ 

C.iem:; Bechtel 
POBox350 

Cont.act: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Kelk.r 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LabID 

Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

. Metals Analysis 
Mercury 

Silver 

Aluminum 
Arsenic 

Barium 
·Beryllium 

Calcium 
Cadmium 

Cobalt 
Chromium 

Copper 
Iron 
Potassium 

Magnesium 

Manganese 
Sodium 
Nickel 
Lead 
Antimony 

Selenium 
Thallium 
Vmadium 
Zinc 

x 
u 

B 
x 

u 

x 

10.0 

2..3 
0.13 

882 

2..3 
29.0 
0.03 

116000 
0.64 
0.76 

36.0 

1490 

7200 
88.0 

2040 
45.1 

769 

6.9 

454 

3.0 

0.38 

0.11 
5.1 
698 

Report Dare: September 19, 1995 

: KW02700 SFS 

: 9509141-10 

: SFS 

: 09/08/95 

: 00/00/95 
: Rush 
: Client 

DL 

LO 

0.02 

0.13 

0.70 

0.10 
0.006 

0.006 

1.1 
0.01 

0.01 

0.04 

0:03 

0.60 

0.40 

0.20 

O.Dl 
0.90 

0.05 

0.06 

0.06 

0.08 

0.11 

0.02 

0.20 

Page 1 of2 

RL Units IW Analyst Date Time Batch M C 

1 wt% LO DDT 09n51'95 2015 72684 1 l 

0.03 mg/kg 1.0 BBJ 09n319s 2309 72402 2 
0.52 mg/kg LO l'IRM 09/18195 2216 72407 3 1 
2.6 mg/kg 1.0 

0.52 mg/kg 1.0 
0.52 mg/kg 1.0 
0.26 mg/kg 1.0 

5.2 mg/kg 1.0 

0.26 mg/kg 1.0 
0.52 mg/kg 1.0 
0.52 mg/kg LO 

0.52 mg/kg 1.0 
2.6 mg/kg 1.0 
5.2 mg/kg 1.0 

0.52 mg/kg 1.0 
0.52 mg/kg 1.0 

5.2 mg/kg LO 
0.52 mg/kg 1.0 
0.26 mg/kg 1.0 
0.52 mg/kg 1.0 

0.26 mg/kg 1.0 
0.52 mg/kg 1.0 

0.52 mg/kg 1.0 
1 mg/kg 1.0 

135 
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GENERA.L ENGINEERING LABORATORIES 
Labor.a.torr Cenl!la.Uoa.s 

STATE GEL EP! 
J!lteting roday 's 11e1:ds wirlz a 1·isio11 fur romurru1~·. 

FL E87156/87294 FS747'2.ff . 
NC 233 
SC !0120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS YA OOl5l 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:wI_____g99&&~~~~~~ 

Client: Bech.eel 
PO Box350 

Contact: 
Oak: Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesT/KW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 
Date Collected 
Date Received 

Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Aisenic 
Lead 

9.0 

1.7 
200 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Cont::Uner 

Cl 

Notes: 

Lab. Container ID 

9509141-11.01 

The qualifie::s in this report are defined as follows: 

Report Dar.e: Sepr.embe:r 19, 1995 

: KV/02701 SFS 

: 9509141-11 
:SFS 

: 09/08195 

: 09/09/95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KV/0270101 

J indica.r.e.s presence of analyte betwet:n DL (Detect Limit) a:nd RL (Report Limit) 

U indicau:s presence of analyte < DL (Detect Llmit) 

RL Units 

1 wt% 

0.53 mg/kg 
0.26 mg/kg 

P:ige 1 of2 

· DF Analyst Date Time Batch M C 

1.0 DDT 09115195 2015 72684 1 l 

1.0 N1Uv1 09/18/95 2221 72407 ... 
1.0 

FGD 09/14195 1700 72407 3 

] 37 

111m m11mmt11m m~ m111m ~1111 ~m1rn 
PO Bo:d0712 ·Charleston.SC:?.9417 •(803)556-8l7l •Fax(303)766-1l73 *9509141-11* 

•> 
"' .... ?~-:1ll:d ,;,. ;\:-•..:· . .:!~·J ~:.!:""·.:'.'. 



GENER~LENGL~nERINGLABORATORIES 
Mee ring roday 's needs with a L'isio!l for romurru11'. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box350 

Contact: 

Oak: Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr/I.0V 

c.c: BECH00195 

Sample ID 

LabID 
Matrix 
Dare Collected 

DateR~ved 

Priority 
Collector 

Parameter Qualifler Result 

Organlc Prep 
Evaporative Loss@ 105 C 

J-· ;!eta.ls Analysis 

Arse:nic 

Lead 

12.0 

2.5 
390 

The following prep procedures were p~rformed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Cont:liner 

Cl 

Notes: 

Lab. Container ID 

9509141-12.01 

The qualifiers in this report are defined as follows: 

Repon Date: September 19, 1995 

: .KV/02702 SFS 

: 9509141-12 

:SFS 

: 09i08/95 

: 09/09195 

:Rush 
: Clie."lt 

DL 

020 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

.KV/0270201 

J indicates presence of ana.lyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of ana.lyte < DL (Detect Limit) 

RL Units 

1 wt.% 

0.56 mg/kg 
0.28 mg/kg 

Labor11lot"y C ertitlc:atlon.a 

STATE GEL El'I 
FL ES7156!X7'...94 El7472/8'74SS 
NC 233 
SC 101.20 10582 
TN' 02934 
VA 0015! 
WI 999llm9 

Page 1 of2 

DF Analyst Date Tlme Batch M C 

1.0 DDT 09115/95 2015 72684 l · l 

1.0 NRM 09/18/95 2226 72407 2 1 
LO 

FGD 09/14195 1700 72407 3 

139 
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GE:N'"ERAL ENGINEERIL~G LABORATORIES 
;l,/tteting rochiy 's 11ettds with a l'ision for tomorrow. Laboratar'J' Certiflc:al..loru 

STATE GEL EPI 
FL Wl56/&7i94 ES747"2%7 
NC Z33 
SC 10120 105&2 
DI 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_A_T_E~O_F_A~N_A_L_Y_S_I_S~~~~~~iuz_1 ~9~~~~ 

Client: Bechtel 

PO Box350 

Contact: 

Oak Ridge. Te:n:nessee 37831-0350 

Ms. Lori Kelle::-
Project Description: Kcy W esr/KW' 

cc: BECH00195 

Sample ID 

LabID 

Mai::ri:t 
Date Collected 

Date Received 

Priority 

Collector 

P:ir.unete• Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

'1etal.s Analysis 
Aisenic 
Lead 

7.0 

1.8 
514 

The following prep procedures were performed: 
·TRACE 

M::Method 

M.l 
M2 
M3 

C = Conta.iner 

Cl 

Nores: 

Lab. Cont::tlner ID 

9509141-13.01 

The qu:alifi.e:rs in this report are defined as follows: 

Report Dace: September 19, 1995 

: KW02703 SFS 

: 9509141-13 

:SFS 
: 09108195 
: 09/IE/95 
:Rush 

: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KW0270301 

I .indicates pn:se:nce of anal)"'.e between DL (Detect LlmiI) and RL (Repon Limit) 

U indic:ucs presence of analyte < DL (Detect Um.it) 

RL Units 

1 wt% 

0.51 mg/kg 
0.26 mg/k:g 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/15$5 2015 72684 1 1 

1.0 NR.i\f 09/18195 2230 72407 2 .l. 

1.0 

FGD 09{14$5 1700 724fJ7 3 

141 

1mm11m 1~~ 1m1 m~ n~ 111111111 m~ ~1111~ 11 
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GE:l'l'"ER;\L ENGINEERL~G LABORATORIES 
Labor1t0C7 CutUlQ.Uocs 

ST A TE GEL El'I 
.vfreting roday's needs wirli a i·isio11 for wmorrmv. 

FL ES7156.11!7:294 Er.472137458 
NC 233 
SC lOl:ZO 105&2 
TN 0:1934 

~~~~~~~~~~~~~~C~E_R_T_I_F_IC~A_T_E~O_F~A_N_A_· _L_Y_S_IS~~~~~~~~~~~.,.__~~~-

Bechtel 

PO Box350 

Contact: 
Oak: Ridge. T enne:ssee 3 7831--0350 
Ms. Lori Keller 

Project Dcscrlption: Key Wesr/K'W 

a::: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 
Daw. Received 
Priority 
Colleaor 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals An.a.Iysis 
Arsenic 
Lead 

7.0 

1.8 
145 

The following prep procedures were performed: 
. TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509141-14.01 

The qualifiers in this report are c:!eF..ned as follows: 

Report Date: Sepci:mber 19, 1995 

: KW02704 SFS 
: 9509141-14 
:SFS 
: 09/08195 
: 09/09/95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.07 

Method-De:st:rlption 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW027040l 

J ind.ic:u:cs presence of analyte between DL (Dc=r. Li.mi.t) and RL (Report Limit) 

U indicates presence of analyte < DL (Dc~t Limit) 

RL Units 

1 Wt% 

0.53 mg/kg 

0.Z7 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

LO DDT 09/15/95 2015 72684 1 l 

1.0 NR.\1 09/18/95 2308 72407 2 1 
1.0 

FGD 09/14!95 1700 72407 3 

14J 
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GENER.\L ENGI1~"'EERIL~G LABOR<\TORIES 
~ Ce:nl!lc:a.tl°"' 

STATE GEL EP! 
J{ ei:ting today's /leeds with a ~·isiim for tomorrow. 

FL ES7IS6Jr.2Sl4 E!!7472/8"i 
NC 2:33 
SC l 0120 10582 
TN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E~O_F_A~N_A_L_Y_S_I_S~~~~~~~~.__~~~-

Bechtel 

P0Box350 

Conw:r= 
Project Description: 

Oak Ridge. Termessee 37831-0350 

Ms. Lori Keller 

cc: BECH00195 

Key West/KY{ 

Sample ID 

Li.bill 
Matrix 
Dace Collcc-..cd 
DaceR~vcd 

Priority 
Collecmr 

P!U":IJDeter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

\1etals .Analysis· 

Axse:nic 
Lead 

7.0 

3.5 
360 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509141-15.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19, 1995 

: KW02705 SFS 
: 9509141-15 
:SFS 
: 09/08/95 
: 09/09f)5 
:Rush 
: Clic:nt 

DL 

l.0 

0.10 
0.06 

Method~ Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0270501 

J indic:u:es presence of analyte lJc:tween. DL (Detect Limit) and RL (Repon Limit) 

U indica:r.es presence of analyre < DL (Detect Limit) 

RL Units 

l wt% 

0.52 mg/kg 

0.26 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/15f)5 2015 72684 l· 

1.0 NRM 09/18f)5 2313 12407 2 l 
1.0 

FGD 09f14f)5 1700 72407 3 

143 
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GE~'"ERAL ENGli'ffiER.lJ.~G LABORATORIES 
Lt.~r Ctttilta.tlons 

STA'IE GEL EPI 
/vf t'eting wday 's 11t'eds with a i·isicm j(;r tomorrow. 

FL E371561872'94 E7472'87458 
NC 233 
SC 10120 10582 
TN 02934 

______________ C_E_R_I_IF_'_IC_._A._T_E_O_F_A_N_. _A_L_Y_S_I_S ____ ~:ii:09.;o-___ _ 

C'.Uent: 

Contact: 

Project Description: 

cc; BECH00195 

Bechtel 

POBox350 
Oak: Ridge. T=essee 37831-0350 
Ms. Lori Kelle:r 
K.ey W esr/KW 

Report Dare: September 21, 1995 

Sample ID 
LabID 
Marr..;t 

: 9509141-16 DL-1 K.W02706 SFS 
: 9509141-22 

Date Coileaerl 
Dare Rec.ci.ved 
Priority 
Colleaor 

Parameter Quali.fler Result 

Organic Prep 
Evaporative Loss @ 105 C 

\.'Ietals Analysis 
•Calcium 

6.0 

D 286000 

The following prep procedures were performed; 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont.aiDer ID 

9509141-22.01 

The qualifiers in this report a:rc defined as follows: 

: SFS 

: O'J/08195 
: r:J9/('j)195 
: Rush 
: Client 

DL 

1.0 

20.7 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW027060l 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyu: < DL (Detect Limit)· 

RL Units 

1 wt% 

103 mg/kg 

Page 1 of2 

DF An:alyst Date Time B:itch M C 

1.0 DDT 09/15195 2015 72900 l · N 

20. wee 09fJ.Dl95 1503 72407 2 i 

FGD 09/14195 1700 72407 3 

15~ 
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GENER~L ENGil'ffiERING LABORATORIES 
J.li!l:!fillg roduy ·s lll:!l:!d::; wirli a i:isio11 for rm1wrm1ll. 

La~~ Cd'tina.U._ 

STATE GEL E?I 
FL E&71561'l!TZ.94 ES74T.U'S1 
NC 233 
SC 10120 10.582 
TN 02934 

CERTIFICATE OF ANALYSIS VA OOlS! 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WL--.9')9ur;,~~~~~-

Client: Bechtel 

POBox350 

Contact: 
Oak: Ridge, T enne:ssee 37831-0350 

lltts. Lori Keller 
Project Description: Key Wes~ 

cc: BECHOOl 95 

Sample ID 

LabID 

Matrix 
Date Collected 

Date Rezei.ved 
Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
EvaporariveLoss@ 105 C 

'\1etals Analysis 
Mercury 
Silver 

Aluminum 
Arsenic 
Barium 

.Beryllium 
Calcium 
C3dmium 
Cobalt 

Chromium 
coppt!T 
Iron 
Pocassium 

Magnesium 
Manganese 
Sodium 

Nickel 
Lead 
Antimony 
Selenium· 

Th.alli.um 
Vana.dium 
Zinc 

u 

B 
x 

B 
B 
u 

6.0 

0.31 

0.13 

lfEO 
1.4 

15.S 

0.05 

142000 
0.45 

0.55 

11.0 

Z29 
2650 

130 
2890 

443 
866 

2.7 
63.6 

0.47 

0.12 

0.11 
3.9 

104 

Report Daie: September 19, 1995 

: KW02706 SFS 

: 9509141-16 
: SFS 

: fE/08195 
: fEffEf)5 
:Rush 
: Client 

DL 

1.0 

0.02 

0.13 
0.70 

0.10 

0.006 
0.006 

1.1 
0.01 

0.01 

0.04 

0.03 

0.60 

0.40 

0.20 

0.01 

0.90 
0.05 

0.06 

0.05 
0.08 

0.11 
0.02 

0.20 

RL Units 

1 wt% 

0.03 mg/kg 
0.52 mg/kg 
2.6 mg/kg 

0.52 mg/kg 
0.52 mg/kg 
0.26 mg/kg 
5.2 mg/kg 

0.26 mg/kg 
0.52 mg/kg 
0.52 mg/kg 

0..52 mg/kg 

2.6 mg/kg 
5.2 mg/kg 

D..52 mg/kg 
0.52 mg/kg 

5.2 mg/kg 
0.52 mg/kg 
0.26 mg/kg 
0.52 mg/kg 

0.26 mg/kg 
0.52 mg/kg 

0.52 mg/kg 

1 mg/kg 

Page 1 of2 

DF Aaalyst Date Time Batc:h M C 

1.0 DDT 09/15/95 2015 72684 1 ,l 

LO BBJ 09/13/95 2312 72402 2 .i. 

1.0 NR..~ 09/18/95 2318 72407 3 1 
LO 
1.0 
1.0 
1.D 
1.0 
1.0 

1.0 

1.0 

LO 
1.0 

1.0 

LO 
1.0 

1.0 

1.0 
1.0 

1.0 

1.0 

1.0 
1.0 

1.0 

14 7 
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GE~""ERAL ENGINEERlL~G LABORATORIES 
.Uborator:r Certl!louloa.11 

STATE GEL EPI 
.Ylt::t!ring ruduy 's llt!t!ds wirlz a vision fur r111T1Urrow. 

FL E37156i&72~ E37~45& 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA OOl.Sl 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl______999SS:.'-'-'-~~~~~ 

Clic:nt: Bechtel 
PO Bo:t350 

Coruact: 
Oak Ridge, Tennessee 378314)350 
Ms. Lori Keller 

Project Description: Key W est/J.CTY 

cc: BECH00195 

Sample ID 

LabID 
Mattix 
Date Collecu:d 

Date Received 
Priority 
Collector 

Parameter Quall!Ier Result 

Organ.le Prep 
Evaporative Loss@ 105 C 7.0 

Report Date: September 19, 1995 

: KW02707 SFS 

: 9509141-17 
: SFS 
: 09/08f.l5 
: 09/<Ef)5 
:Rush 
: Client 

DL 

1.0 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% 1.0 DDT 09/15f.l5 2015 72684 1 1 
/~"" 
· 1.1et:lls Analysis 

Arsai.ic 
Lead 

23 
345 

The following prep procedures were perlormed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509141-17.01 

The qualifiers in this report a:re defined as follows: 

0.10 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0270701 

J indicates presence of analyte between DL (Detect Limit) a:nd RL (Report Limit) 

U indicate:S presence of analyte < DL (Detect Limit) 

0.53 mg/kg 
0.27 mg/kg 

1.0 NR....\.f 09/18f.l5 2322 724-07 2 1 
1.0 

FGD 09/14f,l5 1700 72407 3 

P 0 Bo:d0712 ·Charleston. SC 29417 -(803) 556-8171 ·Fi' (803) 766-1178 *9509141-17* 
_•":; -



GENER>\L ENGil~EERING LABORATORIES 
M r;:eting wday ·_, 111::1::ds with a i·isicm for wmorrow. Labon.toc"y Ccrtlllc:a.tloa.a 

STATE GEL EPt 
FL E&7156ir.294 ES7.r,m 
NC 233 
SC 10120 l05&1 
TN 02934 

CERTIFICATE OF ANALYSIS VA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WL---999un,._~~~~-

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr/I0N 

cc: BECH00195 

SampieID 
LabID 
Ma.ttU 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

'\1etais Analysis · 
Ar.ienic 

Le.ad 

8.0 

4.2 
319 

The following prep procedures were performed: 
·TRACE 

M=Method 

Ml· 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509141-18.01 

The qualifiers i:n this n:po:rt are defined as follows: 

Report Dau:: Sep11:mber 19, 1995 

: KW02708 SFS 

: 9509141-18 
: SFS 

: 09/08195 
: 09/09195 
:Rush 
: Client 

DL 

1.0 

0.10 
0.07 

Method-Descripdon 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'270801 

J indicares pres=ce of anal.yte between DL {Detect Lim.it) md RL (Report Limit) 

U indicaICS presence of anal.yte < DL {Detect Limit) 

RL Units 

1 wt% 

0.53 mg/kg 
Oii mgJkg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09!15195 2015 72684 1 

1.0 NR.\1 09/18195 2327 72407 2 1 
1.0 

FGD 09!14195 1700 72407 3 

111m111111m~ 1ru1 ~rn ~1~ m~1mmrn~11111~ ~; 
POBox30711 •Cho.rleston.SC29417 •(803)556--8171 ·F:u(803)766-ll78 •9509141-18* 
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GENERAL ENGINEERL'1G LABORATORIES 
1Heering roday·s 1Ceecls with a i·isiunjor wmorraw. Labo~ Ca"1.lna.tlocs 

STATE GEL E?I 
FL £37156/lm.94 ES/472JS74SS 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA oom 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:v.'.I.---;99~~~~~~ 

C..ient: Becluel 

POBox350 

Contact: 

Oak Ridge, Tennessee 37831--0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 
Mao:ix 
Date Collected. 

Date Received 

Priority 

Colleaor 

P:u-ameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

~1etals Analysis 

'Arsenic 
Les.d 

9.0 

6.B 
537 

The rouowtng prep procedures were perform~: 
TRACE 

M:::Method 

Ml 
M2 
M3 

C =Container 

Cl 

Notes: 

Lab. Container ID 

9509141-19.01 . 

The qualifiers in this report are defined as follows: 

Re:pon Dat.e.: Septembc:r 19, 1995 

: KW02709 SFS 
: 9509141-19 
:SFS 
: 09!08195 
: 09/09195 

. : Rush 
: Clicut 

DL 

1.0 

0.10 

0.06 

Method-Description 

EPA35.50 
EPA6010A 
EPA3050 

Rererence ID 

KW0270901 

J indicates presence of arutlyr.e between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of arutlyr.e < DL {Dete>:t Limit) 

RL Units 

1 Wt% 

0.53 mg/kg 

0.26 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/15/95 2015 72684 1. 1 

1.0 NRM 09/18/95 2332 72407 2 1 
1.0 

FGD 09/14195 1700 72407 3 

153 

1~mi~mm~iru111mm~m~1m~11~~m1ru~: 
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GENERAL ENGIN'EERING LABORATORIES 
,\!leering roday 's 1111eds wir!t a i<ision fur rumurrow. 

Labo<"s1<r:T CU1illcatlotU 

STATE GEL EPI 
FL £87156187294 FS7472/?:I 
NC 233 
SC 10120 10582 
TN 02934 

----~~--~~~~~~~~-C __ E_R_T_IF~IC~A_T_E_O~F_A~N_A_L_Y_S_I_S~--~~~~-iins ........... __ ~~~ 

Coru:act: 
Project Description: 

cc: BECH00195 

Bechtel 

POBox350 
Oak: Ridge. Tennessee 37831-0350 
Ms. Lori Keller 
KeyWesr/KW 

ReponDare: September 21, 1995 

Sample ID 
LabID 
Matrix 

: 9509141-20 DLl KW02710 SFS 
: 9509141-23 

Dare Collected 
Date Received 

Priority 
Collector 

P:u-:u:neter Qualifier Result 

OrgankPrep 
Evaporative Loss@ 105 C 
tietals Analysis 
Calcium 

24.0 

D 378000 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 · 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont:tlner ID 

9509141-23.01 

The qualificr:s in this report are defined as follows: 

:SFS 
: (1)(08195 
: (1)/(1)195 
: Rush 
: Client 

DL 

1.0 

25.5 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Re!erence ID 

KW0271001 

J indic.u.es presence of anal.yte between. DL {Detect Limit) and RL (Repon Limit) 

U indicates presence of analyt.c < DL {Detect Limit) 

RL Units 

1 wt% 

127 mg/kg 

P::ige 1 of2 

DF Analyst Date Time B:;itc:h M C 

1.0 DDT 09115/95 2015 72900 1· 

20. wee 09/2.0f.15 15os 724fJ7 2 1 

FGD 09/14/95 1700 72407 3 

161 
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GENERAL ENGINEERL~G LABOR;\TORIES 
ubon.l.or':T Cer1U'lc::atlo.,. 

STATE GEL EPI 
,Weeti11g coJay ·s nl!eds a:irh <l •·isiun for wmorr01v. 

FL E37156t87294 E37"'7'.2.li745S 
NC ZJJ 
SC !0!20 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl---9~~'7-~~~~-

Client: Bechtel 

POBox350 

Con.tact.: 
Oalc Ridge. Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 Repon Date: September 19, 1995 

Sample ID : KW02710 SFS 

LabID : 9509141-20 

Matrix :SFS 

Date Collected : 09/08195 
Date Received : 09/09195 
Priority : Rush 
Collei::tor : C1ie:ru: 

Par.uneter Quallfler Result DL 

Organic Prep 
Evaporative Loss@ 105 C 24.0 1.0 

/'~etals Analysis· 

Mercury 2.0 0.03 

SilVC1' B 026 0.20 

Aluminum 1150 0.80 
Aisaric 2.6 0.20 
Barimn 313 0.01 
.Beryllium B 0.03 O.Ql 
Calcium x 181000 L3 
Cadmiwn 0.67 0.01 

Cobalt 0.91 0.02 

Chromiwn 14.5 0.04 

Copper 552 0.04 

Iron 12300 0.70 

Powsium 254 0.50 

Magnesium 2540 0.20 

Manganese 67.4 0.01 

Sodium 1210 LO 
Nickel 12.5 0.06 

Le.:id 125 0.08 

Amimony 3.5 0.07 

Sele:nium u 0.10 0.10 

Thallium u 0.13 0.13 
V a:n.a.dium 5.4 0.02 
Zinc 317 0.20 

Page 1 of2 

RL Units DF Analyst Date T!me Batch M 

l wt% 1.0 DDT 09(15195 2015 72684 1 

0.04 mg/kg 1.0 BBJ 09113195 2314 72402 2 

0.64 mg/kg 1.0 NRM 09118195 2336 72407 3 

3.2 mg/kg 1.0 

0.64 mg/kg 1.0 
0.64 mg/kg · 1.0 

0.32 mgJkg 1.0 

6.4 mg/kg LO 
0.32 mg/kg 1.0 

0.64 mg/kg 1.0 

0.64 mgtkg 1.0 

0.64 mg/kg LO 
3.2 mg/kg 1.0 

6.4 mg/kg 1.0 
0.64 mg/kg 1.0 

0.64 mg/kg l.D 
6.4 mg/kg 1.0 

0.64 mgJkg 1.0 

032 mg/kg 1.0 

0.64 mg/kg 1.0 

0.32 mg/kg LO 
0.64 mg/kg 1.0 

0.64 mg/kg 1.0 

1.3 mg/kg LO 

155 

c 

1 

1 

1 
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GEl'l'ER.\L ENGIN'EER.IN"G LABORATORIES 
l..abo""'". C ert11lc:atioaa 

STATE GEL El'! 
,Weeting today's needs with a 1•1siv11 far wmvrmw. 

FL Et7156i37W4 ES7~'2ff/ 

NC zn 
SC 101:::0 10:S82 
TI<' 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_IC~A_T_E~O_F_._~_N_A_L_~_S_I_S~~~~~oo~~-~~~~ 

Clir:nt: Bechtel 

PO Box.350 

Cont.act: 

Oak: Ridge, Tennessee 37831-0350 
Ms.. Lori Kelle: 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

L.1b ID 
Matti~ 

Date Collected 

Date Received 
Priority 
Collector 

Parameter Quallfler Result 

Org:mkPrep 
Evaporative Loss@ 105 C 

1\-!etal.s Anal ys:i.s 
Arsenic 
Lead 

12.0 

14.3 

454 

The following prep procedures were performed: 
.TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509142-01.01 

The qualifiers in this report are defined as follows: 

Report Date: Septemhet 19.1995 

: KW0271 l SFS 
: 9509142-01 

:SFS 
: 00/08/95 
: 00/00/95 
: Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0271101 

J indic::w:s presence of analyt.e between DL (Del'.l:.CI Limit) and RL (Repon Limit) 

U ind.ic:ucs presence of arutlyt.e < DL (Detect Limit) 

RL Units 

1 Wt% 

0.53 mglkg 

0.26 mg/kg 

P3.ge 1 of2 

DF Analyst Date Time Batch M C 

LO DDT 09{13/95 2300 72534 1 J 

i.o wee 09{18/95 1605 72409 2 ... 
1.0 

FGD 09{14/95 1700 72409 3 

165 
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GENERA.L ENGINEERING LABORl\TORIES 
Laboni«y C ert1t1<1CioW1 

STATE GEL EPI 
,'vf11etin3 rot.luy 's need:s with a ~isiu11 j(Jr tomvrmw. 

FL E!7156187294 E37 412/l!74:58 
NC 233 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_TIF~_IC~A_T_E_O~F_A_i_N_A_L_Y_S_I_S~~~~~~i-~...,_,_~~~~ 

Client: 

Contact: 

Project Description: 

cc: BECH00195 

Bec!uel 

POBox350 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Key W esr./I0N 

Repon Date: September 20, 1995 

Sample ID 
Lab ID 
Maoilc 

: 9509142-02 DLl KW02712 SFS 

: 9509142-21 

Date Colleaed 
Date Received 

Priority 
Colleaor 

Parameter Qualifier Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

./--Metals Analysis 
Lead 

11.0 

D 3430 

The rollowing prep procedures were performed: 
TRACE 

M=Metbod 

Ml 
M2 
M3 

C = Container 

Cl 

Nores: 

Lab. Cont:::l..iner ID 

9509142-21.01 

The qualifiers in this report a:re defined as follows: 

: SFS 

: 09/08{}5 
: 09/09{}5 
:Rush 
: Client 

DL 

1.0 

0.40 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW02.71201 

J indiC3.teS presence of analyr.e between DL (Detect Limit) md RL {Report Limit) 

U indic:ite:; presence of analyr.e < DL (Detee: Llm:it) 

RL Units 

1 wt% 

1.4 mg,lkg 

Page 1 of2 

DF Analyst Date Tlme Batch M C 

1.0 DDT 09/13{}5 2300 72900 1. N 

5.o wee 09f20f}5 1139 72409 2 1 

FGD 09/14195 1700 72409 3 

205 
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GENER~L ENGINEERING LABORATORIES 
L&bonLDC7 CU'il!lca.tlon:1 

STA'l'E GEL EPI 
:'vleeting today's needs wirfl a i·isivn for wmurmw. 

FL EB7l56/t7l94 B7472/'S7• 
NC ll3 
SC lOl'.20 105&2 
'IN 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E~O_F_Ai~N_A_L_Y_S_I_S~~~~~:~~~~~-

Client: Bechtel 
PO Box350 

Contact: 
Oak Ridge, Tame:ssee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
LabID 
Mattix 
Dare Collected 
Date Received 

Priority 
Collector 

P:rrameter Quall!ler Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

\1etals Analysis 
Arsenic 
Lead x 

11.0· 

27.0 
3010 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Coo.b.iner ID 

9509142-0201 

The qualifiers in this re:pon are defmed as follows: 

Report Date: September 19, 1995 

: KW02712 SFS 
: 9509142-02 
: SFS 
: ff)/08/95 
: f})/ffJ/95 
:Rush 
: Client 

DL 

LO 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0271201 

J indicates presence of a:nalyte between DL {Iktect Limit) and RI.. (Report Limit) 

U indicates presence of a:nalyte < DL {Iktcct Lim.it) 

RL Units 

1 wt% 

0.55 mg/kg 
O.Il mg/kg 

P:ige 1 of2 

DF Analyst Date Tl.me Batch M C 

1.0 DDT 09/13195 2300 72534 l ~ 

l.O wee 09/18195 1612 72409 2 i 

1.0 

FGD 09/14/95 1700 72409 3 

PO Box 3071-:'. •Ch::irlesion. SC 29417 •(803) 556-8171 • fa"t (803) 766-l i78 *9509142-02* 
•> .... .. 0-·-· ' •"' "·"·· -' 



GENER<\L ENGINEER!J.~G LABORATORIES 
ubont.tory Cut!l'lcatt°"' 

STA TE GEL EPI 
Mt::t::ting wday 's needs wirli a visicm jor romorrow. 

.fL D7156i87Z94 EX7472'1!7458 
NC 2:l3 
SC lOl:!!l 10582 
Dr 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_N_._A_L_Y_S_I_S~~~~~~ih=rn~~~~ 

Client: 

Coruact: 

Project Description: 

cc: BECH00195 

Bechtel 

POBox350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Key West/KW 

Report Date: Septembc::r 20, 1995 

Sample ID 

L:i.b ID 

Mattix 

: 9509142-07 DLl ICW02717 SFS 

: 9509142-22 

Date Collected 
Date Received 

Priority 

Colle..--ror 

Parameter Qualifier Result 

OrgankPrep 
Eva.Porative Loss @ 105 C 

/'"""'Metals Analysis 
. Calcium 

19.0 

D 343000 

The following prep procedures were performed: 
TR.ACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. eont:li.ller ID 

9509142-2201 

The qualifiers in this report are defined as follows: 

:SFS 

: 09/08195 
: 09109195 
:Rush 
: Client 

DL 

1.0 

24.l 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'271701 

J indicates presence of an.alytc between DL (Deteet Limit) and RL (Report Limit) 

U indicates prcs<:nce of ana.!yte < DL (Detect Limit) 

RL Units 

1 wt% 

120 mg/kg 

P:i.ge 1 of2 

DF Analyst Date Time Batch M C 

LO DDT 09113195 2300 72900 1 N 

20. wee 09/20195 1144 72409 2 i 

FGD 09/14195 1700 72409 3 

207 
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GEN'"ERAL ENGli'iEERll'iG LABORATORIES 
Labon.tor7 Certmc.u1-

. STATE GEL EPr 
.Heeri11" rodav ·s nl!_eds \\·irh a \·isio11fiur wmurrow. 

-~ . 
FL ES71S6;"8'7294 ES7472m 
NC 231 
SC l0120 10582 
TN 02934 

~~~--~~~--~~~~~-C~E_R_T_IF __ IC~A_T_E~O_F_A~N_A_L_Y_S_I_S~~~--~~~A--.-:~_.....,,_ __ ~~~ 

Client.: 

Contact: 

Bechtel ' 

POBox.350 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr/K'1'1 

cc: BECH00195 

Organic Prep 

Sample.ID 

Lab.ID 
Matrix 
Da.Le Collected 
Da.Le Received 
Priority 
Collector 

Quallfler Result 

Report Date: September 19, 1995 

: KW02717 SFS 
: 9509142-07 
:SFS 
: fE/08/95 
: fEf(.E/95 
:Rush 
: Client 

DL 

Page 1 of2 

RL Un1t:s DF Analyst Date Time Batch M c 

Evaporative Loss@ 105 C 
'1etals Analysis 

19.0 1.0 1 wt% 1.0 DDT 09/13195 2300 72534 1 · , 

Mercury 
Silver 
Aluminum 
Arsenic 

Barium 
Bc:ryllium 

Calcium 
Cadmium 
Cobalt 

Chromium 

Copper 

Iron 
Poussium 
Magnesium 
Manganese 
Sodillill 

Nickel 
Lead 
Antimony 
Selenium 

Thallium 
Vanadium 
Zinc 

u 

B 
x 
B 
B 

B 
B 
u 

0.05 

0.15 

669 
1.2 

16.9 
0.02 

170000 
0.16 
0.12 

5.0 

10.4 

641 
157 

5790 

173 
z:no 

1.4 
40.5 
0.17 
0.29 
0.13 

3.4 

24.4 

0.02 
0.15 
0.80 
0.20 

0.006 
0.006 

2.0 
0.01 
0.02 
0.04 
0.04 
0.70 
0.40 
0.20 
0.01 

l.0 
0.05 
0.07 
0.06 
0.09 
0.13 
0.02 
0.20 

0.04 mg/kg 

D.60 mg/kg 
3 mg/kg 

0.60 mg/kg 

0.006 mg/kg 

0.30 mg/kg 

6 mg/kg 

D.30 mg/kg 

0.60 mg/kg 

0.60 mgik:g 

0.60 mg/kg 

3 mg/kg 

6 mg/kg 

0.60 mg/kg 

0.60 mgikg 
6 mg/kg 

0.60 mg/kg 

0.30 mg/kg 

0.60 mg/kg 

0.30 mg/kg 
0.60 mg/kg 

0.60 mg/kg 

1.2 mg/kg 

l.D BBJ 09{13/95 2322 72402 2 l 

1.0 wee 09fl8J95 1920 72409 3 l 
1.0 
1.0 
1.0 
1.0 

1.0 
LO 
1.0 

1.0 
LO 
l.0 
1.0 

1.0 
1.0 
l.O 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

177 
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GENERAL ENGL.~EERING LABORATORIES 
Labont.«7 Cc:rtl!lca.tlom 

STATE GEL EPt 
,'v/eeting today ·s m:eds 1L·it/1 a vision for ro111urrow. 

FL E37156~ E:s747".J8"7458 
NC 2:l3 
SC 101=o 105!2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~..w~~-'9~UZ:'J--~~~~-

Client: Bech!el 

PO Box350 

Conr.act: 
Oak Ridge., Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key w ;:sr./K:N 

cc: BECH00195 

S=pleID 
LabID 
Matrix 
Da.I.e Collec'".cd 
Dar.e Received 
Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

--':fetals Analysis 
10.0 

5.3 
367 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont.liner ID 

9509142-03.01 

The qualifiers in this report are defmed as follows: 

Report Dat.e: Sepr.e:mber 19, 1995 

: KW02713 SFS 
: 9509142-03 

:SFS 
: 09/08195 

: fE!fE/95 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0271301 

J indic:w:s presence of analyte between. DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Llmit) 

RL Un.its 

1 wt% 

051 mg/kg 
0.26 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 Dur 09/13195 2300 72534 1. 1 

1.0 wee 09/18195 1618 72409 2 1 
1.0 

FGD 09/14195 1700 72409 3 

JG~ 

PO Box. 30712 • Charlesron. SC :?.9417 • (803) 556-3 l 7 l •fax (803) 766-1178 •9509142-03"' 
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GENERAL ENGINEERING LABORATORIES 
Labo notary C ertltlcaLlocis 

STATE GEL E?I 
('v/r::eting today's needs wirf1 a vis.iu11 for tomorrow. 

FL E371.S61!7294 F.:E7477Jl' 
NC 233 
SC 10120 105&2 
1N 02934 

~~~~~~~~~~~~~~C_E_R_T_IF~I_C_~_T_E~O_F~A_N_·A_L_Y~SI_S~~~~-~~A~-::;~i.rn_._,,._,~~~~ 

Clie:nt: Bechtel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr/I0N 

cc: BECH00195 

Sample ID 
LabID 
Marrix 
Date Collected 
Date Received 
Priority 
Collector 

P:i.r:uneter Qualifier Result 

Orgaalc Prep 
Evaporative Loss@ 105 C 

"1etals Analysis 

14.0 

44.7 

298 

The following prep procedures were performed: 
·TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

No~: 

L:lb. Container ID 

9509142-04.01 

The qualifiers in tti.is n:po:rt are defined as follows: 

Report Date: S;:;pi:embc:r 19, 1995 

: K\\!02714 SFS 
: 9509142-04 
:SFS 
: 09/08/95 
: 00/09/95 
:Rush 
: Client 

DL 

1.0 

0.10 
Q.06 

:Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

K\\!02.714-01 

J indicates presence of analyte between DL (Detect Limic) and RL (Report Limit) 

U indic:m:s presence of analyte < DL (Detect Limit) 

RL Units 

1 wt.% 

0.53 mg/kg 
0.26 mgJkg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13/95 2300 72534 1 ' 

1.0 wee 09/18/95 1626 72409 2 i 
1.0 

FGD 09/14/95 1700 72409 3 

171 

1~m~~1m~1m1~m~rnm~1mm~m~tm~1 
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GE~""ER4.L ENGLNEERL.'l"G LABORATORIES 
~ Ct:rtlflc:ol:1ooa 

STATE GEL E?f 
,vh:11ri11g today ·s Heeds with a vision for romormw. 

FL ES"Jlj>Si3n94 E37472/S74.Sll 
NC 2:33 
SC 101::0 1~82 
Di 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC~A_T_E_O~F_A_1_N_A_L_Y_S_I_S~~~~~~~A~~~ikz~~~~-

Client: Bechtel 

POBox.350 

Cont:u::t: 
Oak Ridge, Tennessee 37831..0350 

Ms. Lori Keller 
Project Description: Key W es!/KW 

cc: BECH00195 

Sample ID 

Lab ID 
Marri:x 
Date Collecti::d. 
Date Received 

Priority 

Colleaor 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss @ 105 C 

/-. Yietals Analysis · 

Arsenic 
Lead 

10.0 

3.8 
255 

The following prep procedures were performed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

NoteS: 

Lab. Container ID 

9509142-05.01 

The qualifiers in this repon are defined as follows: 

Report Date: Sepcembc:r 19, 1995 

: KW02715 SFS 

: 9509142-05 

: SFS 
: 09/08/95 

: 09/00/95 
: Rush 
: Client 

DL 

LO 

0.10 
0.06 

Methoo-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0271501 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

0.53 mg/kg 

0.26 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

LO DDT 09113/95 2300 72534 1 1 

LO wee 09118/95 1632 72409 2 1 
1.0 

FGD 09!14/95 1700 72409 3 

1m~111m ~1~ trnlH ~m m111111rn~ 11m rn 1i: 
p O Bo:d0712 ·Charleston. SC 29417 -(803) 556-8171 • F:ix (803) 766-1173 *9509142-05* . .,. 

..... p,..,,..,,....} •"'l ........ _.t_,, ............ .. 



GENERAL ENGINEERING LABORATORIES 
Labot'1Lar'Y CcrtUla.tfoaa 

STATE GEL EPI 
1Weeti11g today's llt:ttds n·ith '1 i·isimz fur tomorrow. 

FL ETI1S6/r.294 Eln472fl 
NC 2:3'.3 
SC 10120 105&2 
'IN 0'2934 

~~~~~~~~~~~~~-C_E_R_T_IF~IC~A_T_E_O~F_A_N_A~·_L_Y_S_IS~~~~~~~A~:,ihrn_'"'-'-"-~~~~ 

Client: Bechtel 

POBox350 

Contact: 
Oak Ridge, Termessee 378'.31-D350 

Ms. Lori Keller 
Project Description= Key West/KW 

cc: BECH00195 

P::irameter 

Organ.le Prep 

Sample ID 
LabID 

·Matrix 
Dace Collected 
Dace Reccived 
Priority 
Coileaor 

QU!lliller Result 

Evaporative Loss@ 105 C 
\1et:lls Analysis 
Arsenic 

Lead 
3.6 
198 

The followillg prep procedures were performerl: 
·TRACE 

M=Metbod 

Ml 
M2 
M3 

C = Container 

Cl 

Noces: 

Lab. Container ID 

9500142.{)6.0l 

The qwilifii::rs in this report :ire defined as follows: 

Repon Dai:e: S~ce:mbc:r 19, 1995 

: KW02716 SFS 

: 9509142-06 
:SFS 
: 00/08/95 
: 00/00/95 
:Rush 
: Client 

DL 

LO 

0..20 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0271601 

J indicates pres=ce of :m:tlyte between DL (Detect Limit) and RL (Report Limic) 
U indicates presence of analyte < DL (Detect Limit) 

RL Units 

0.54 mg/kg 
O.Zl mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT @113/95 2300 72534 

l.D wee 09118/95 1639 72409 2 1 
1.0 

FGD 09114/95 1700 72409 3 

175. 

111m1111111~~ 1m 11m ~1~ 1m1 irn mi~ rn111~ m 
PO Box 30712 ·Charleston. SC 29417 • (803) 556-8171 • F:ix (803) i66-l 178 *9509142-06* 

•> '>- ... ":>~-' "l •.• - . ' 



GENERAL ENGll'IEERING LABOR.l\TORIES 
La.bcini.toocy Cert.tna.tlom: 

STATE GEL E?! 
1Heeti11g today's needs with a vision for romvrrow. 

FL ES7156J87'194 ES7471.l874$& 
NC 2:33 
SC !012tl 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~-9~~~~~~ 

Client:: Bechel 
PO Box 350 

Coru.act: 
Oak: Ridge, Tenm:ssee 37831-0350 

Ms. Lori Keller 
Project Description: Key W esr.!KY/ 

ci::: BECH00195 

Sample ID 

LabID 
Ma.t:ri:x 
Date Collected 
Date Received 

Priority 
Collector 

P::irameter Quallrler Result 

Organic Prep 
Evaporative Loss @ 105 C 

•""'-- '\tetals Analysis · 
1 Am~nic 

Lead 

7.0 

14.8 
790 

The foUowing prep procedures were performed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Co.t?.ta.lner ID 

9509142--08.01 

The qualifiers in this report are defined as follows: 

Report Date: Sepcember 19, 1995 

: KW02718 SFS 
: 9509142--08 
: SFS 

: 09/08195 
: 09/0085 
: Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

K\V0271801 

J indicates presence of analyte between DL (Deteet Limit) and RL (Report Lim.it) 

U indicates presence of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

0.50 mg/kg 
0.25 mg/kg 

P:ige l of 2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/1385 2300 72534 1. l 

1.0 wee 00/1885 1645 72409 2 1 
1.0 

FGD 09/14195 1700 72409 3 

170 

1~mi11m m~ 11~111w n~ fil~ im ~m m~ 1m m 
P O Box 30712 ·Charleston. SC 294 l 7 • (803) 556-817 l • F:u (803) 766-1173 "'9509142--08"' .,,,., 

~ -~ P'."1:i!:..::'...! ,Hi r'-... , .... -.·!,,,;J r.-:io"'·~ 



LaboraLor)' C ""11lc::a.t.lom 

STATE GEL EPI 
FL ES71.S6/t7l94 f$7m.r6/4 
NC 233 

\... £.:'iGrv 

f~R_~ '~\ 
..... ~ -..... 
... ..... 
... ~ - ;· 

0 4".-t TOR\"i.-=:.· 

GEN'ERAL ENGL.'IBERING LABORt\.TOR1ES 
Mt:!l:!dng toda.v ·s nr:r:ds n·irh <l 1·isio11 for wmorrow . 

SC 10l20 10582 
DI 02934 

~~....:.....~~~~~~~~~~-C_E_R_T_IF~IC_._AT~E_O_F~A_N_A_· _L_Y_S_IS~~~~~:~---~~~-

Client: Bechtel 

PO Bo:.t350 

Contact: 
Oak Ridge, Tennessee: 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
LlbID 

Matrix 
Date Collected 
Date Received 
Priority 

Co llec".or 

P:ir.u:nerer Qu:illfier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
AISe:nic: 

Lead 

6.0 

4.0 

639 

The (oUowing prep procedur1!S were performed: 
.TRACE 

M:Method 

Ml 
M2 
MJ 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509142-09.01 

The qualifiers in this report a:i:e defined as follows: 

Repon Date: September 19. 1995 

: KW02719 SFS 
: 9509142-09 
:SFS 
; 00/08195 
: (f)/00195 
:Rush 
: Client 

DL 

1.0 

0.10 
0.06 

Metbod-Descrlpdon 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0271901 

J indicates presence of analyte betw=i. DL (Detect Limit) and RL (Report Limit) 

U indicates prcsc:nce of analyte <.DL (Deteet Lim.it) 

RL Units 

l wt% 

0.52 mg/kg 
0.26 mg/kg 

Pagel of2 

DF Analyst D:tte Time Batch M C 

1.0 DDT W/13/95 2300 7'-534 l. .1 

i.o wee 09/18195 1652 72409 2 
1.0 

FGD 09/14195 1700 72409 3 

1s1 

l~IDI 111111~~ lml 11rn ~I~ m~ IW 1m~ I~~ Imm 
PO Bo:i.: 30712 • Ch:iriesron. SC 29417 • (803) 556-8171 • fa't (803) 766-1178 *9509142-09* 

•'!I< 
"'- ~ Pn:i~;:J ,,in :·.._:~·,-..:!: .. :J ~:1r.c:-. 



GE:N-"ERAL.ENGINEERING LABORATORIES 
LabonLDc"J' Certl!IC21.lom 

STATE GEL EPI 
,'vfreting wda_v 's nel!cis 11·irlz a 1·isiu11 for ro11wrro1~-. 

FL El715Moi'..94 ES7472/X7458 
NC 2Il 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~~C~E_R_T_I_F_IC~A_T_E~O_F~A_N_A_L~:Y_S_I_S~~~~~~i~.._._~~~~ 

Clienr.: Bechtel 

PO Box.350 

Col1L1.Cr.: 
Oak Ridge. Tennessee 37831-035 0 

Ms. Lori Keller 
Project Description: Key W esr/ICW 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 
Prioriry 

Collector 

P:i.r.uneter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

./""'.Metals Analysis· 

Ar.ienic 
Lead 

4.0 

7.4 

750 

The rollowing prep procedures were performed: 
. TRACE . 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509142-10.01 

The qualifiers in this report a:re defined as follows: 

Report Date: September 19, 1995 

: KW02720 SFS 

: 9509142-10 

:SFS 

: LE/08/95 
: LE /LE f) 5 
:Rush 
: Client 

DL 

1.0 

0.09 

0.06 

Method-Description 

EPAJ550 

EPA6010A 

EPA3050 

Reference ID 

KW0272001 

J indica!es pres=c::: of analyte between DL (Detect Limit) md RL (Report Limit) 

U indica.teS presence of analyte < DL (Deteet Limit) 

RL Units 

l wt% 

0.48 mg/kg 
0.24 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13/95 2300 72534 l 1 

i.o wee 09118/95 1725 72409 2 N 
1.0 

FGD 09/14/95 1700 72409 3 

183 

PO Box 30712 ·Charleston. SC 29417 •(803) 556-8171 •F:J.x (803) 766-1178 *9509142-10'" 

·~ "°·--' P:irH::t.! un r:::.:y.:!:::J o:.;r\.."r. 



GEN'"ERAL ENGL.'l"EERlL~G LABORATORIES 
La.bol"lltoc"J' C «tiflcaL!oaa 

STATE GEL EP! 
.'vleerin3 today '.s w:eds wirft a vision fur to111orrow. 

FL ES7156/&7294 E37~'T'JS' 
NC 2:33 
SC 10120 10582 
n< 02934 

~~~~~~~~~~~~~-C~E_R_T_IF~IC_._~_T_E_O~F_A_N_'_A_L_Y_S_I_S~~~~~~-;irn_._._.._~~~~ 

Client: Bechtel 
POBox350 

Contaer.: 
Oak Ridge., Tennessee 37831-0350 

Ms.. Lori Keller 
Project Description: Key W esr.f10N 

cc: BECH00195 

Sample ID 

LabID 
Ma.trix 
Date Collected 

Date Received 

Priority 

Collector 

Pllr.l.Dleter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Arsenic 

Lead 

6.0 

8.0 
746 

The following prep procedures were performed: 
. TRACE 

M=Method 

Ml. 
M2 
M3 

C = Container 

Cl 

Notes. 

Lab. Contal.ner ID 

9509142-11.01 

The qualifiers in this repon are defined as follows: 

Report Date: September 19, 1995 

: KW02721 SFS 

: 9509142-11 

: SFS 

: 00/08195 
: f'f) /f'f) 19 5 
:Rush 
: Client 

DL 

1.0 

0.10 

0.06 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'272101 

1 indicates pre.se:nce of analyte between DL (Dete.et Llmir) and RL (Report Limit) 

U indicates presence of analyte < DL (Dcteet Lim.it) 

RL Units 

1 wt% 

0.52 mg/kg 

0.26 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13/95 2300 72534 l ' 

i.o wee 09/18195 1732 72409 2 ~ 

1.0 

FGD 09/14/95 1700 72409 3 

185 

1111~1~m1~~ m111111H~ m~ 1111 mm m~1rn 11 
? O Box 30712 •Charleston, SC 29417 "{803) 556-8171 • F:i."< (803) i66-1178 *9509142-11 * ...... 

.. _ ~ Prim1..•U ,)n r~:..~:.,.·\:.J o:.i::-~:'. 



GENER4-L ENG L.'l"EERlL'iG LABORATORIES 
Lo.bonatory Cerllltc:a.tlon.s 

STATE GEL EP! 
1H eering rudc1y 's needs il'irl1 a vision for wmurruw. 

H. E3715•S/&7294 E37472/'57458 
NC Zl3 
SC !0!20 105.82 
DI 02934 

~~~~~~~~~~~~~~C~E_R_T_IF~IC~A_T_E~O_F~A_N_A~L_Y_S_IS~~~~~~~~~,..__~~~-

Client: 

Con.tact: 

Project Description: 

cc: BECH00195 

Becht.el 
PO Box350 
Oak Ridge.. Tennessee: 37831-0350 
Ms. Lori Kelle: 
Key West/KW 

Ri:pon Dace: September 20. 1995 

Sample ID 
LabID 
Matrix 

: 9509142-12 DLl KW02722 SFS 

: 9509142-23 

Date Collected 

Da.Ie Reccived 
Priority 
Collector 

Parameter Quallner Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 

Calcium 
Zinc 

D 
D 

5.0 

280000 
406 

The following prep procedures were performed: 
. TRACE 

M=Method 

.Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont:iiner ID 

9509142-23.01 

The qualifiers in this re:pon are def"med as follows: 

: SFS 

: f'E/08/95 
: Cf)/Cf)/95 
:Rush 
: Client 

DL 

1.0 

20.8 
3.0 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

ICW0272201 

J indicates presence of analyte bcrween DL (Detect Llm.U:) and RL (Report Limit) 

U indicates presence of arutlyte < D L (Decect Limit) 

RL Units 

1 wt% 

104 mg/kg 
20.8 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

LO DDT 09/13195 2300 72900 1 N 

20. wee 09!2.D/95 1149 72409 2 1 
20. 

FGD 09/14/95 1700 72409 3 

1111~1~m1~~ 1rn1111~~rn 1mum t~111111111~ 11 
PO Box. 3071'2 • Ch:irleston. SC 29417 • (803) 556-8171 • fa"I. (803) 766-1178 •9509142-23"' . .,. "•.J PrimcLl 1.'n r;.;:.;yd..:-J r:.:;::t.::-. 



GENERALENGL'fEERINGLABORATORIES 
l..a.J>oralory Ccrtifla.tlom 

STATE GEL E?! 
M1!1:rin3 today ·s 111!1:.'ds 1n'rh a vision fur rumorrun-. 

FL ES7156Jl!7294 FS7.rr>.,.a 
SC 233 
SC t0120 10532 
Di 02934 

~--~--~----~~~-------C __ E_R_T_I_F_IC_A_,_T_E_O __ F_A_N __ A_L_Y_S_I_S ______ ~~:~-m~~~~ 

Client: 

ecru.act: 

Becll.tel 

PO Box350 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W esr/101{ 

cc: BECH00195 Report Date: September 19, 1995 

Sample ID : KW027TI SFS 

LabID : 9509142-12 

Matrix :SFS 

Dare Collected : QCJ/08195 
Date Received : QC) /\B 19 5 
Priority :Rush 
Collector : Client 

Parameter Qual!ller Result DL 

Orga.nlc Prep 
Evaporative Loss@ 105 C 5.0 1.0 

'1et:lls Analysis· 
M=my 0.56 0.02 
Silver B 0.49 0.20 
Ah..."Tli:num 861 0.70 
Arsclic 3.5 0.10 
Barium 51.1 0.006 

.Beryllium B 0.03 0.006 
Calcium. x 142000 1.1 
Cadmium 1.6 0.01 
Cobalt 1.2 0.01 
Chromium 17.6 0.04 
Copper 746 O.Q3 

Iron 4900 0.60 
Potassiwn 100 0.40 
Magnesium 2330 0.20 
Manganese 47.4 0.01 
Sodium 1160 0.90 
Nu:kel 8.5 0.05 
Lead 545 0.06 
Antimony 151 0.05 
Selenium B 0.23 0.08 
Thallium u 0.11 0.11 
Vanadium 6.6 0.02 
Zinc x 333 0.20 

Page 1 of2 

RL U.Wts DF Analyst Date Time Batch M 

1 wt% 1.0 DOT 09/13195 2300 72534 1. 

0.03 mg/kg 1.0 BBJ 09/13195 2324 72402 2 

0.52 mg/kg 1.0 wee 09/18195 1926 72409 3 

2.6 mg/kg 1.0 
0.52 mg/kg 1.0 

0.52 mg/kg 1.0 

0.26 mg/kg 1.0 
5..2 mg/kg LO 

0.26 ·mg/kg 1.0 

0.52 mg/kg 1.0 

0.52 mg/kg 1.0 

0.52 mg/kg 1.0 

2.6 mg/kg 1.0 

5.2 mg/kg 1.0 

0.52 mg/kg LO 
0.52 mg/kg 1.0 

5.2 mg/kg 1.0 

0.52 mg/kg 1.0 

0.26 mg/kg LO 
0.52 mg/kg 1.0 

0.26 mg/kg 1.0 

0.52 mg/kg 1.0 

0.52 mg/kg 1.0 

1 mg/kg 1.0 

187 

c 

. 

l 

1 

1~rnI11m m~ 1m111rn m~ m~ 1m mm ~111111111· 
PO Box 30712 •Charleston. SC 29417 • (803) 556-8 l 7 l ·Fox (303) 766-1178 •9509142-12• .. .,,. 
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GENER~L ENGINEERING LABORATORIES 
Laboratorr CCl"11tlca.1.loas 

STATE GEL E?! 
.Yfrecing today's l/l:eds 11·i1/z /.1 1·isiu11 for m11wrrow. 

FL B7156137294 E37471/37458 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-W1---9~8&"Pi9~~~~~-

Client: Bechtel 
PO Box350 

Conract: 
Oak Ridge, Tennessee 37831-D350 

Ms. Lori Keller 

Project Description: Key W est/¥:W 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collec-...cd 
Date Received 
Priority 

Collector 

P:i.r.uneter Quali!ler Result 

Organic Prep 
Evaporative Loss@ 105 C 

/''"'"' . '\1etals Analysis 
Arsenic 

Lead 

8.0 

2.1 
112 

The following prep pr~dures were performed: 
TRACE 

M = :\-1ethod 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

L'.lb. Container ID 

9509142-13.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19, 1995 

: K\V02723 SFS 
: 9509142-13 
: SFS 
: 09/08'95 
: 09/09'95 
: Rush 

: Client 

DL 

1.0 

0.10 
0.06 

Method· Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0272301 

J indicates presence of a:nalyte between DL (Detect Llmit) and RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

RI.. Units 

1 wt% 

0.50 mg/kg 

0.25 mg/kg 

P:i.ge 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13/95 2300 72534 1. 1 

i.o wee 09118/95 1738 72409 2 1 
1.0 

FGD 09/14/95 1700 72409 3 

18~ 

111m111m rn~n~111~ ~1~ 11m 1rn 1111~ mu 1~ 11 
PO Box :30712 ·Charleston. SC 29417 •(803) 556-8171 •fa..; (803) 766-I !78 *9509142-13* 

·~ ..__ • P'."~:-:r ... :J lin ~·,:·_- .. ,:~~J :i:.ir.1...":-. 



GENERAL ENGIL~EERING LABORATORIES 
ubonL1.ory Cui.!l'lc:atlom 

STATE GEL EP! 
FL &7156187294 E574i7/r 
NC 2:l3 
SC !0120 10.SS2 
1"N 02934 

CERTIFICATE OF ANALYSIS YA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~wt--.--99933;:7')~~~~~ 

Clie:ru.: 

Contaet: 

Project Description: 

cc: BECH00195 

Bechtel 

POBox350 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Key Wesr./KW 

Report Date: September 20, 1995 

Sample ID 
LabID 
Ma.trU 

: 9509142-14 DLl KW02724 SFS 
: 9509142-24 

Date Collected 

Date Reccived 

Priority 

Collector 

P:ir:uneter Quailller Result 

Organ.le: Prep 
Evaporative Loss @ 105 C 

':\1etals Analysis 

Lead 

8.0 

D 35200 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

L:ib. Cont:tlner ID 

9509142-24.01 

The qualifiers .in this n:pan are de!med as follows: 

:SFS 
: 09/08/95 
: ff)/09195 
:Rush 
; Client 

DL 

1.0 

lL.5 

Method-Descrlpdoa 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0272401 

J i:ndicau:s presence of anaiyte between DL (Detect Limit) and RL (Report Limit) 

U indicates presence of a.naiyte < DL {Deteet Ll:mit) 

RL UnJts 

1 wr.% 

50.6 mgJkg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13/95 2300 72900 l . N 

200 wee 09!20195 U54 72409 2 ~ 

FGD 09/14/95 1700 72409 3 

.'21 1 

11m111~11~~ 1m1 m~ ~1~ m~ 1~101~ ~1111rn III 
P 0 Bo:d0/12 • Cil:ir!eston. SC 29417 -(303) 556-8171 ·Fax (803)i66-1 li8 *9509142-24• .. ,. 
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GE~'ERAL ENGINEER.li'f G LABORATORIES 
Laboruc.-y Certitlc::ulon.s 

S'TATE GEL E?{ 
.Hee ting wday ·s needs >virh a vision for w111orm1•.-. 

FL E37156J!l"n94 E37471/87458 
NC :?JJ 
SC· 10!20 10532 
Di 02934 

CERTIFICATE OF ANALYSIS VA 0015! 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-·999S&h'J-~~~~-

Clie:m: Bechrel 
POBox350 . 

Cont3Ct: 
Oak Ridge, Tenness~ 37831--0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
Marrix 
Date Collc:Gted 
Date Received 
Priority 

Collector 

P:u-ameter Quallfler Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

Meta.ls An:.tlysf.s 
Arsenic 
Lead x 

8.0 

68.7 

27100 

The following prep procedures we~ performed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont:U:cter ID 

9509142-14.01 

The qualifiers in this report axe defined as follows: 

Repon Dace: Seprembe:r 19, 1995 

: KW02724 SFS 
: 9509142-14 
:SFS 
: (J)/08/95 
: (J)/rf}/95 
: Rush 

: Clic:nt 

DL 

LO 

0.10 
0.06 

Method-Descrlptlon 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0272401 

J indicates presence of analyte between DL (Detect Limit) and RL (Repon: Limit) 

U iI::dicates presence of analyte < DL (Detect Limit) 

RL Unit:s 

1 wt% 

0.50 mg/kg 
0.25 mg/kg 

P:i.ge 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13/95 2300 72534 l · l 

i.o wee 09fl8195 1819 72409 2 i 
1.0 

FGD 09/14195 1700 72409 3 

1 mu ~mm~ nm 11m ijl~ m~ 1m mm ~1~ 1rn 11 
PO Box 30712 •Charleston. SC 29417 •(803) 556-8171 •fai: {803) 766-1173 *9509142-14"' .... 
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GENER;\L ENGINEERii'iG LABOR;\ TORIES 
,Yf eering rodlly 's needs wirh a vision for romorro1.-. L>.bonl.ocJ CutillatloD.1 

STATE GEL EPI 
FL E37156~7294 E37472/37458 
KC 233 
SC !0120 !05&2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00!5! 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WT"'-'-~--"9<m~&TI9~~~~~~ 

' 
Client: Becht.el 

PO Box 350 

Coru:i.ct: 
. Oak Ridge, T=essee 37331-0350 

Ms. Lori Keller 
Project Description: Key W es!f'KW 

cc: BECH00195 

Sample ID 
Lab ID 
Ma.cri.""t 
Date Collected 

Dac.e Received 

. Priority 
Collec:or 

Parameter Qualifler Result 

Metals Analysis 

'0: u 7.8 
.... se:nic u 42.l 
Bari1m1 1580 
Cadmium 143 
Chromium u A') ... _ 
Lead 20100 
Selenium B 124 
Mercury u 1.0 

The following prep procedures were performed: 
ICP 

Mercury 

TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 
M5 

C = Cont:J.iner 

1 

Lab. Container ID 

9509415-02.01 

Report Dare: Sepe.ember 30, 1995 

: KW02724 SFS 

: 9509415-02 
:TCLP 

: 09/08/95 

: 09/09/95 
:Rush 

: Client 

DL 

7.8 

42.l 

22 

33 

42 
36.4 

84.l 
1.0 

Method-Description 

EPA6010A 
EPA 7471 

EPA3005 

EPA 7470 

EPA 1311 

Reference ID 

KW0272401 

RL Unlts 

30 ug/l 
10 ug/l 
30 ug/l 

5 ug/l 
30 ug/l 

5 ug/l 
300 ug/l 
2.0 ug/l 

Page 1 of2 

DF Analyst Date_ Time Batch M C 

1.0 JSS 09(26/95 1701 73110 1 1 

1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

1.0 BBJ 09!27 /95 1338 73073 2 1 

DVW 09!23/95 1135 73110 3 
ADF 09{26/95 1500 73073 4 

IL 09{21/95 1830 72988 5 

11 

1~1111111111~~11m 111~ 11rn m1111111111~ 1111111111111 



GE~"ERAL ENGL'lEERL.'lG LABORA.TORIES 
L&bcn.1.or:r C~om 

STA!E GEL EPI 
1Hf:!r::ting today ·s nl!eds with a risio11 j(;r tomorrow. 

FL ES7150.~ E!741'487458 
NC 233 
SC l 0120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA OO!Sl 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI---9~Z9·~~~~~~ 

Client: 

Contact: 
Project Desa:i:ption: 

cc: BECH00195 

Bechtel· 

P0Box350 
Oak Ridge, T=essee 37831...0350 
Ms. Lori Keller 

Key W es"l/KW 

Repon Date: September 20, 1995 

Sample ID 
LabID 
Matrix 

: 9509142-15 DLl J.CW02725 SFS 
: 9509142-25 

Date Collected 

Date Received 

Priority 
Collector 

Parameter Qwillfler Result 

Organ.le Prep 
Evaporative Loss@ 105 C 

'1et:J.ls Anmysis · 

Lead 

5.0 

D 10700 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509142-25.01 

The qualifiers in this report are defined as follows: 

:SFS 
: [$/08195 
: Cf) trf) /9 5 
:Rush 
: Client 

DL 

1.0 

1.2 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

J.CW0272501 

J indicates presence of analyte between DL (Detect Li:mit) and RL (Repon Limit) 

U indicates presence of am.lyre< DL (Detect Limit) 

RL Units 

1 wt% 

5 mg/kg 

Page l of2 

DF Analyst Date Tlme Batch M C 

1.0 DDT 09/13/95 2300 72900 1. N 

20. wee 09flDfJ5 1247 724f8 2 t 

FGD 09/14{)5 1700 72409 3 

2 .1 3 

PO Box 30712 •Charleston. SC 29417 •(803) 556-8171 ·fa~ (803) 766-1178 •9509142-25* ..... 
• .. ~ Pnnicd\'n rt..''...''.·d..,·J ;:<:J~l" 



GENER;\L ENGINEERING LABORATORIES 
L.abo....wc-y C utl.flc:a.tlona 

STATE GEL EP! 
Meeti11g roday's 11eeds wirh a visi<mjor wmormw. 

FL E8?1:56;37294 F%7.rr'.R.7 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00!:51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'RI---9~88.n:<-~~~~-

Bech.tel 
P0Box350 

Contact: 
Oak Ridge, T e:nnessee 37831..0350 
Ms. Lori Keller 

Project Description; KeyWesr/KW 

cc: BECH00195 

SllillpleID 
LabID 
Mattix 
Date ColleCtt:d 
Date Received 
Prioriry 
Collector 

P!U"3.meter Quailfler Result 

Org:mlc Prep 
Evaporative Loss@ l 05 C 

'Wet.3.is Analysis 
Arsenic 
Lead x 

5.0 

26.6 
8430 

The following prep procedures were performed: 
.TRACE 

M=Metbod 

Ml 
M2 
M3 

C = Container 

Cl 

.Notes: 

Lab. Container ID 

9509142-15.01 

The qualifiers in this report are defined as follows: 

Report Dare: September 19, 1995 

; KW02725 SFS 
: 9509142-15 
:SFS 
: 00/08195 
: lB/00/95 
:Rush 
: Clienc 

DL 

LO 

0.10 
0.06 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0272501 

J indicates presence of analyte between DL (De~ Llmi.t} md RL (Repo:rt Limit) 

U indicates presence of analyte < DL (Detect Llmit) 

RL Units 

1 wt% 

0.50 mg/kg 
0.:25 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

LO DDT lB/13J95 2300 72534 l · ·' 

1.0 wee 09!18/95 1745 72409 2 .i. 

1.0 

FGD 09/14195 1700 72409 3 

] :.i 3 

1 ~mi m11 ru~ un 11m ~1~ 111~ 1m ~1111~111rn111 
PO Box 307 t:2 •Charleston. SC :294 l 7 • (803) 556-8 l 7 l ·fa-< (803) 766- l l 78 *9509142-15* .... 

t_ _., P:·vu~d ;;r~ ; ...::.:· . ... ·!..:J :'°l:J.r'<..'" 



GENERAL ENGINEERING LABOR~TORIES 
l.A~ntoo"1 Cen.trla.tlons 

ST A TE GEL E?I 
1\tfl!eting wdu.y ·s needs with a vision for wmorrow. 

FL ES7l:i6/l!72.94 EX74T'-'8745! 
NC 233 
SC 1012!1 105&2 
TN 02934 

~~~~~~~~~~~~~-C_E~R_T_I_F_IL_~A~T_E_O~F_A_N_._A_L_Y_S_I_S~~~~~=~-:i:J9~~~~ 

Client: Bechtel 

POBox350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Kelle:r 
Project Description: Key Wesr[I{W 

cc: BECH00195 

Sample ID 

LabID 

Matrix 
Date Collected 

Dat.e Received. 
P:ioricy 

Collector 

Parameter Quallfler Result 

OrgankPrep 
EvapoTarive Loss @ 105 C 7.0 

\·f et:lis Anal ys:fs 
Calcium D 243000 
Copper D 3140 
Iron D 54900 
Lead D 3070 
Zinc D 4160 

The following prep procedures were performed.: 
TR.A.CE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Cont:l.iner ID 

9509142-26.01 

Repon Dare: September 20, 1995 

: 9509142-16 DLl KW02726 SFS 

: 9509142-26 

:SFS 
: ('fj /08195 
: ('fj {09 i9 5 
:Rush 
: Client 

DL 

1.0 . 

19.S 
0.60 

10.0 

1.2 
2.7 

Mechod-Descrlption 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0'.272601 

RL Units 

1 wt.% 

98.6 mg/kg 

9.8 mg/kg 

493 mg/kg 

4.9 mg/kg 

19.7 mykg 

Page 1 of2 

I>F Analyst Date Time Batch M 

1.0 DDT 09113195 2300 72900 1 

20. wee 09fl.0/95 1252 72409 2 
20. 
20. 
20. 
20. 

FGD 09/14/95 1700 72409 3 

~15 

c 

N 

1 

1m~1 m11 m~u111 ~m m~m~1m m~ M~ 1~111: 
POBox307!2 •Ch.o.rlesron.SC29•H7 "(803)556-8171 ·fax(303)766-l!78 *9509142~26* 

"°~ "~ntt .. •:.! \tr. ~<.:.·~"·-.'~ .. ".l ,""'::t:-....·:'. 



GE~'ERAL ENGINEERING LABORATORIES 
Labo.r.Wx7 C<::rtillc:a.1.1.ona 

STATE GEL EPI 
M eering today's needs 1•·ir/1 " vision fur w111orruw. 

FL ES71S6Jlrr'..94 Ell74"r.J374 
NC 2:33 
SC !01:20 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_IC~A_T_E~O_F_A~N_A_L_Y_S_I_S~~~~~~-~n........_9 ~~~~ 

Client: Bechtel 

P0Box350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms.. Lori Keller 

Project Description: Key W esr/K:W 

cc; BECH00195 

Sample ID 

Li.bill 
Marrix 
Date Colleacd 

Date Received 

Priority 
Collector 

P:u-:uneter Qualifier Result 

0 r-ganic Prep 
Evaporative Loss@ 105 C 

'ietals Analysis 
MCTCU:ry 
Silver 
Aluminum 
Arsenic 

Barium 
Beryllimn 
Calci=i 
C3.dmium 
Cobalt 

Cbromiu.""n 
Copper 
Iron 
Potassium 
Magn.esium 

Mimg:mese 
Sodium 
Nickel 

Lead 
Antimony 
Selenium 

Thallium 
Ya:n.adi.um 
Zinc 

B 
x 

x 
x 

x 

u 

x 

7.0 

1.4 
6.5 

3420 
32.1 
359 

0.08 

124000 
8.1 

11.3 
360 

2810 
45000 

489 
4380 

506 
1310 

174 

2430 
87.9 

1.2 
0.10 
130 

1540 

Repon Dau:: Sepr.embe:r 19, 1995 

: KW02726 SFS 
: 9509142-16 
: SFS 

: 09/08/95 

: 09/09/95 
:Rush 
: Client 

DL 

1.0 

0.02 
0.20 
0.60 
0.10 

0.006 
0.006 

1.0 
0.01 
0.01 

0.03 
0.03 

0.50 
0.40 
0.20 
0.01 

0.80 
0.04 
0.06 
0.05 
0.08 
0.10 

0.02. 
0.20 

RL Units 

1 Wt% 

0.03 mg/k:g 
0.49 mg/k:g 
2.5 mg/k:g 

0.49 mg/k:g 
0.49 mg/kg 
0.25 mg/k:g 
4.9 mg/k:g 

0.25 mg/k:g 
0.49 mg/k:g 
0.49 mgJk:g 
0.49 mg/kg 
2.5 mg/k.g 
4.9 mg/k.g 

0.49 mg/kg 
0.49 mg/kg 
4.9 mg/kg 

0.49 mg/kg 
0.25 mg/kg 
0.49 mg/kg 
0.25 mg/kg 
0.49 mg/k:g 
0.49 mgikg 

0.98 mg/k:g 

Page l of2 

DF Allalyst Date Time Batc:b. M C 

1.0 DDT 09/13/95 230-0 72534 l . 1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

1.0 
1.0 
1.0 
LO 
1.0 
1.0 
1.0 
1.0 
LO 
LO 
LO 
LO 

wee 09118/95 1933 
wee 09118/95 1933 

72409 2 .I. 

72409 3 1 

J 95 

1111~11111111111um11m Hij m~ 1m m~ ~~ rn iir 
PO Box 30712 •Charleston. SC 29417 • (803) 556-817l ·fa'( (803) 766-1178 *9509142-16* 

•> t-._,jl ?r;nrt::J l'n ;:::.:·.·.:k:J :":.!O\.'.':', 



GENERAL ENGIN""EERL.'lG LABORATORIES 
L.abora.t.ol"y Certltla.Uom 

ST ATE GE!.. EPt 
ii-leering roduy 's ne;:ds with a vision for romurrow. 

FL EX7l$6/87294 E3747"".J!7458 
NC 233 
SC 10120 10582 
Di 02934 

~~~~~~~~~~~~~~C~E_R_T_IF~IC~A_T_E~O_F~A_N_A_L_Y~S_IS~~~~-~i~i.n~9"--~~~-

Client Bechtel 

PO Box350 

Cont.act 

Project Description: 

Oak Ridge, Tennessee 3783.1-0350 

Ms. !Ari Keller 

cc: BECH00195 

Key W esr/K:'N 

Sample ID 

Lah!D 
Mattix 
Date Collw..ed 

Date Received 

Priority 
Collector 

Par:imeter Quallfler Result 

Organk Prep 
Evaporative Loss@ 105 C 

"!etals Analysis 
Arse:nic 
Lead 

8.0 

0.68 

32..5 

The following prep procedures were performed: 
-TRACE 

M::Method 

Ml 
M2 
M3 

C :: Container 

Cl 

Notes: 

L:i.b. Conta.l.ner ID 

9509142-17.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19, 1995 

: K:W02727 SFS 

: 9509142-17 
:SFS 

: 09/08$5 
; 09109$5 
: Rush 
; Client 

DL 

1.0 

0.20 

0.07 

Method-Description 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

'KW0272701 

J indicates presence of analyte between DL {Detect Lim.it) and RL (Repon Limit) 

U indicates presence of a:nalyte < DL (Detect Limit) 

RL Units 

I wt.% 

0.54 mg/kg 

o:n mg/kg 

P:i.ge 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13195 2300 72534 1 I 

i.o wee 09118195 1751 72409 2 i 
1.0 

FGD 09/14195 1700 72409 3 

107 

1 mm m11111~ mt 11111m111~ 1111 ~1m ~~ 1m ~ 
PO Box 30712 • Ch:irleston. SC 29417 "(803) 556-3 !7 i ·fa~ (803) 766-l i78 *9509142-17"' 

·~ ._.., ?:-1:'.f:J 1.Jn ~c:yd;:-J p:I\,'-::!:". 



GEI'l'"ER-\L ENGINEERING LABORATORIES 
iv/eering roJuy 's needs 1d1/r u vision for rvmurrow. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

POBox350 

Coruact.: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
LabID 
Ma:rix 
Dare Collected 

Date Received 
Priority 

Collector 

P::rr:imeter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis· 
Arsenic 
Lead 

12.D 

1.S 
40.2 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml. 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont:llner ID 

9509142-18.01 

The qualifiers in this report are defined. as follows: 

Report Date: September 19, 1995 

: KW02728 SFS 
: 9509142-18 
:SFS 
: ('f)/08/95 

: fF.J/09195 
:Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0272801 

J indicates p!'"'-Sence of a:nalyte between DL (Detcet Llmk) :md RL (Report Limit) 

U indiC3U!S prcsaice of a:nalyte < DL (Detect Limit) 

RL Units 

1 wt% 

0.56 mg/k:g 
0.28 mg/kg 

La.bol"UIXj Ce:rtmc::attocu 

STATE GEL EPI 
FL E311.56iri'.!94 F.:S14:T'ft 
NC 233 
SC 101:20 105S2 
1"N 02934 
VA OOlSl 

P:ige 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/13/95 2300 72534 1. 1 

i.o wee 09/18/95 1758 72409 2 i 

1.0 

FGD 09/14195 1700 72409 3 

] '.13 

I ~ml 11m I~~ ll~I ~~In~ m~ !W ~Ull fil~ II~ li 
P 0 Bo:~ 30il'.! ·Ch:irlt:ston, SC 29417 •(303) 556-8171 •fa" (803) 766-! liS *9509142-18"' 

l>:'j Pr:o:d •)n c~·:,c:kc! cc~<~. 



GE~"ERAL ENGINEERlL~G LABORATORIES 
Lt~ CertJ!la1104l 

STA TE GEL EP! 
M i::1:ri11g wtf£Iy ·:; nads n·irh lI i:isio11 for wmorrmv. 

FL ES7156/87294 Ell74/l..J8745& 
NC '.!!3 
SC !Ot:O 10582 
TN 02934 

~~~...,-~~~~~~~~~-C~E_R_T_IF~IC_A~T_E_O~F_A_._N_A_L_Y_S_I_S~~~~~~O:~~I'--~~~-

Client: Bechtel 
PO Box 350 

Contact: 
Oak: Ridge., Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key W e:sr/KW 

cc: BECH00195 

Sample ID 
Lib ID 
Maoix 
Date Collectt:d 

Date Received 
Priority 

Collector 

P:ir::rmeter Qualifier Result 

Org::mlc Prep 
Evaporarive Loss @ 105 C 

.· ~"'-. '1et.als Analysis 
Arsenic 
Lead 

11.0 

1.5 
40.0 

The fol.lowing prep procedures were performed: 
.TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Cont:tlner ID 

9509142-19.01 

The qualifiers in this report Me defmed as follows: 

Report Date! September 19, 1995 

: KW02729 SFS 
: 9509142-19 
: SFS 

: 09/08195 
: 09/09195 
:Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0'.272901 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Ll.mil) 

U indicates presence of anal~< DL (Detect Limit) 

RL Units 

1 wt.% 

0.56 mg/kg 
0.28 mg.lkg 

Page 1 of2 

DF Analyst Date Time Bat.ch M C 

LO DDT 09/13195 2300 72534 1 . 1 

i.o wee 09118195 1804 72409 2 1 
1.0 

FGD 09/14195 1700 72409 3 

PO Box.30712 • Ch:irleston. SC 29417 • (803) 556-817 l ·fa\ (803) 766-1178 *9509142-19• 

~~ P!":nri:J 11rt ;;:(:yd1..·J p:.:.oi:r. 



GENERAL ENGI.l~EERING LABORATORIES 
i'deeting ruduy "s needs wirlr a vision fur rumorrow. 

STATE GEL EPI 
FL ES71SOIS7294 ES747"'.;r..-
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WL---9~U!l-~~~~~-

Client: Bechtel 
POBox350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr./KW 

cc: BECH00195 

Sample ID 
L:i..bID 
Ma.nix 
Date Collected 
Date Received 
Priority 

Collector 

P:u-:i.meter Qualifier Result 

Metals Analysis 
Arsenic u 1.9 
Lead u 12 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 

C = Container 

c 1 . 

Notes: 

l.3.b. Container ID 

9509142-20.01 

The qualifiers in this report :ire defined as follows: 

Report Date: September 19, 1995 

: KW02730 DFW 
: 9509142-20 
: Wau:r 

: 09/08/95 
: fl) /rl) /9 5 
:Rush 
: Client 

DL 

1.9 
12 

Method-Descrlydon 

EPA6010A 
EPA3005 

Reference ID 

KW0273001 

1 indicates presence of analyte between DL (Detect Limit) and RL (Repon Limit) 

U indic:ucs presence of analyt.e < DL (Detect Limit) 

RL Units 

10 ug/l 
5 ug/l 

Page l of2 

DF Analyst Date Time Batch M C 

i.o wee 09/16/95 2119 72564 i .1 

1.0 

FGD 09{14/95 1800 72564 2 

203 

p O Box307 !2 •Charleston. SC 29417 • (803) 556-8171 • F:i.x (303) 766-1173 *9509142-20* 
4"!t' 
~-~ ?:-i:Hi..:U tm r·.:;.·\\,.:'.t•d !"'!:::""c:-



GENERAL ENGlL'l"EERli'l"G LABORATORIES 
,'¥/eering rodlly ·s needs wir/1 a ~·ision jiir tomormu:. 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box350 

Coruacc 

Project Description: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

cc: BECH00195 

Parameter 

Metals Analysis 
Arsenic 

.r-'.Lead 

Key West/KW 

Sample ID 

LabID 

Matri.x 
Date Collected 

Date Received 
Priority 

Collector 

Quallfler Result 

u 
B 

1.9 

13 

The folloWing prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 

C = Container 

Cl 

Nor.es: 

Lab. Container ID 

9509143-01.01 

The qualifiers in this report are defined as follows: 

Report Date: September 19. 1995 

: KW02731 DFW 

: 9509143-01 

: WaIJ:.r 
: f1.} /08 f)5 

: f1.} /CJ) f)5 

:Rush 
: Client 

DL 

1.9 

1.2 

Method-Description 

EPA 6010A 
EPA3005 

Reference ID 

KW0273101 

J indicateS presence of analytc betwei::n DL (Det.eec Limit} md RL (Report Limit) 
U indicates presence of analyte < DL (Detect Lim.it) 

RL Units 

10 ug/l 
5 ug/l 

STATE 
FL 
xc 
SC . 
TN 
VA 

GEL 
E37!56/~ 
233 
10120 
02934 
OO!Sl 

EPI 
En4i2Jlr74S8 

10582 

Page 1 of2 

DF Analyst Date Time Batch M C 

i.o wee 09116/95 2125 72564 1. 1 
1.0 

FGD 09!14fJ5 1800 72564 2 

217 

1~1~1 ~mm~ 1111111w ~m mn 1~ m~ 111111m m 
PO Box 30712 ·Charleston. SC 29417 • (803) 556-8171 • F:lx (803) 766- L 178 •9509143-01 • 

-:.,,,,,,,. Pr. nt.:J , •n r~-.:·:dcU ~;;o~r. ·- . . .. 



GEl'l"'ERAL ENGli'fEERL~G LABORt\TOR.IES 
,Hl:!e:ring roday ·,,need:; with a 1·isiun fur wmorruw. LoborW>ry Cenltla.tlGm 

STA'l'E GEL E'! 
FL E87I56/S7294 E3747"...ff' 
NC 233 
SC !0120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T_I_F_I_C_A_T_E~O_F~A_N_A_L_Y~SI_S~~~~-~~A'---:.:,_iizrn~~~~~ 

Client: , Bechtel 
PO Bcx350 

Contact: 

Oak: Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LlbID 
Marrix 
Date Collected 
Dai:e Received 
Priority 
Collector 

P:i.rameter Quali!ier Result 

Metals Analysis 

Me-rcury u 0.10 

Silver u 2.5 
Aluminum B 24.l 
Arsenic u 1.9 
Barium B LO 
BC')' ilium B 0.03 
Calcium 468 

-Cadmium u 0.10 
Cobalt u 0.20 
Chromium B 0.62 
Copper B 2.5 
Iron u 10.l 
Pou:ss'ium B 58.S 
Magnesium 26.7 
Manganese B 1.1 
Scxiium 342 
Nickel u 0.90 
Lead B 1.5 
Antimony u 1.0 
Selenium u 1.5 
Thallium u 2.1 
Vanadium u 0.30 
Zinc B 13.5 

The followmg prep procedures were performed: 
Me-rcury 

TRACE 

Report Date: September 19, 1995 

: KW02732 DFW 

: 9509143-02 
: WalJ:r 

: 09/08195 

: 09/09195 
:Rush 
: Client 

DL 

0.10 
2.5 

11.9 

1.9 
0.07 

0.02 
20.0 
0.10 
0.20 

0.60' 
0.60 

10.l 
6-5 
2..4 

0.10 
15.6 

0.90 
1.2 
1.0 
1.5 
2.1 

0.30 
2.7 

Page 1 of2 

RL Units DF Analyst Date Time B.atch M 

0.20 ug/l 1.0 PIM 09(15195 2245 72715 1 .... 
10 ug/l 1.0 wee 09116195 2130 72564 .. , 

50 ug/l 1.0 
10 ug/1 1.0 
lQ ug/1 1.0 

5 ug/l 1.0 
1()0 ug/1 1.0 

5 ug/1 1.0 

10 ug/1 1.0 

10 ug/1 LO 
10 ug/1 LO 
50 ug/1 1.0 

100 ug/l 1.0 
10 ug/1 LO 
10 ug/1 1.0 

100 ug/l 1.0 

10 ug/1 l.O 
5 ug/1 1.0 

10 ug/1 1.0 

5 ug/1 1.0 

10 ug/1 1.0 

10 ug/1 1.0 

20 ug/l 1.0 

21 :,) 
KL'vf 09/14/95 1800 72715 

FGD 09/14/95 1800 72564 3 

c 

l 

1 ~m1 ~m l~ij 1m 11m m~ m111~ 1mi 111111m 111 
PO Box 30712 •Char!esron. SC 29417 -(803) 556-8171 ·Fax (803) 766-1178 *9509143-02* ... 
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GENERAL ENGL.~EERING LABOR;\TORIES 
L.abon.l.ory Certiflc::u.tom 

STATE GEL EPI 
,Wr:i:ti11g wday ·s n1111ds wi1h a •·ishm j(1r ro111orrrm'. 

FL E&7156t.n294 ES7472/l!i745S 
NC 233 
SC lOI:ZO 10582 
TI< 02934 

CERTIFICATE OF ANALYSIS vA oom 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wi-------999UH9'!--~~~~-

Client: Bechtei 

PO Box 350 

Comact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr./ICW 

a::: BECH00195 

Sa..1!ple ID 

Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

/~ '1et.als Analysis 
~o\.--scnic 
Lead 

8.0 

13 
144 

The following prep procedures were performed: 
TRACE 

M:::::Method 

Ml 
M2 
M3 

C = Cont:tiDer 

Cl 

Notes: 

Lab. Cont:tiDer ID 

9509143...03.01 

The qualifiers in this repon are defined as follows: 

Report Date: September 19, 1995 

: KW02733 SFS 

: 9.509143...03 
:SFS 

: 09/08/95 
: 09/09/95 
:Rush 
: Client 

DL 

1.0 

D.10 
D.06 

Method-Description 

EPA35.50 
EPA61J10A 
EPA3050 

Reference ID 

KW0273301 

J indicates presence of analyte becween DL (Detect Limit) and RL (Repon Limit) 
U indic:i.tes presence of analyte < DL (Dc~t Limit) 

RL linits 

1 wt% 

0.53 mg/kg 
0.26 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/16/95 1330 72692 1. 1 

l.D NR..\f 09/19/95 0107 72563 2 1 
1.0 

DVW 09/16/95 1500 72563 3 

I !lIHltmt~~ IIDI llW ~I~ lllll I~ m~ 11111 \~II. 
PO Box 307 l::? • Ch;irleston. SC 29417 • (303) 556-817 l • F:i.x (803) 766- t l 73 •9509143-03* 

{~ =>~.:;~-::J 1m :-.._··~··.,:!:.::..! ~~:rh.:r. 



GEIVERAL ENGINEERL'lG LABO RA.TO RIES 
Lalloraf.Orf Cenl.11ca.tioaa 

ST ATE GEL El'! 
Jfet::ti11g wday ·s needs with u dsiv11 for tomorrow. 

FL ES7156/87"-94 'i::r74/2J87'1 
NC 2:33 
SC 10120 105&2. 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~wt----9~~~~~~ 

Client: Bechtel 

POBox.350 

Contact: 

Oak Ridge, Tennessee 37831..0350 

Ms. Lori Keller 
Project Description: Key w e:sr/K:W 

cc: BECH00195 

Sample ID 

LabID 

Ma.nix 
Dau: Collccu:d 
Date Received 

Priority 
Collector 

P:ir::uneter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

'1etals Analysis 

Arsenic 
Lead 

15.0 

1.6 
19.5 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509143-04.01 

Tne qu.alifie:rs in this -report are defined as follows: 

Report Date: September 19, 1995 

: KW02734 SFS 

: 9509143-04 
:SFS 
: 00/08/95 
: rs 1r.y:; fJ s 
: Rush 
: Client 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA 6010A 

EPA3050 

Reference ID 

KW0273401 

J indicau:s presence of analyre between DL {Detect Limit) and RL (Report Limit) 

U indicates presence of analyte < DL (Dcreec Llmit) 

RL Units 

l wt% 

0.58 mgflcg 
0.29 mgflcg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/16/95 1330 72692 l 1 

l.O NRM 09/19/95 0137 72563 2 • 
1.0 

DVW 09/16/95 1500 72563 3 

2~3 

I ~llil Ifill I~~ trul Ill~ ltm filll [~ ~IH m~ Im !ll 
PO Bo:-::30712 •Charleston. SC 29417 • (803) 556-317 l •fa'< (303) 766-1173 *9509143-04"' 

·~ "" 1 ::> ..... ,,(.'.!, ''1 :-..:·.:', -... ·! ~"J "":~'"'("""" 



GENERAL ENGL'l"EERING LABORATORIES 
!...abono.iary Ca'tUlc:atlom 

STATE GEL EPI 
,'v/i:erin" wdnv 's 1111eds with a 1·isia11 for wmurrhlV . .:> •• 

FL Elnl.56/&7'294 1:37472187458 
NC 233 
SC 101::0 10582 
Th 02934 

CERTIFICATE OF ANALYSIS VA 001.51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'1---9~ur.">-~~~~-

Client: Bechtel 

POBox350 

Contact: 

Oak Ridge. T e:>.nessee 37831-0350 

Ms. Lori Kelle:: 
Project Description: Key West/KW' 

cc: BECH00195 

Sample ID 
LibID 
Mattix 
Date Collected 
Date Received 

Priority 

Collector 

P:u-:imeter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

/···-~etals Analysis 

Arsenic 
Le3d 

16.0 

13 
26.7 

The following prep procedures were performed: 
.TRACE 

M=Method 

Ml. 
M2 
M3 

C = Container 

Cl 

Notes: 

L:ib. Conbiner ID 

9509143-05.01 

The qualifiers in this report are defined as follows: 

Report Date: Sepr.embe:r 19, 1995 

: KV/02735 SFS 

: 9509143-05 

:SFS 
: r:i)/08/95 

: fE/09/95 
: Rush 
: Client · 

DL 

1.0 

0.20 
0.07 

Method-Description 

EPA3550 
EPA 6010A 

EPA3050 

Reference ID 

K\¥0273501 

J indicates presence of analyce between DL (Detect Limit) lll.ld RL (Repon Limit) 

U indicates presence of analyte < DL (Detect Limit} 

RL Units 

1 wt% 

0.60 mg/kg 
030 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09/16195 1330 72692 l 1 

1.0 NR.\1 09/19195 0142 72563 2 1 
1.0 

DVW 09/16195 1500 72563 3 

225 

· 1~rut111111~~ um 11m m~ mu 1~ mi~ rn1111~ Ii 
PO Box. 30712 ·Charleston. SC 29417 •(803) 556-3171 •F:u (303) 766-1178 •9509143..05• 

~~ ?;1:ik•J \•n '.'"t.,".:·.L~e:J :;~,,:!,".<.;!", 



GENERAL ENGINEERING LABORATORIES 
1Vfttttri11g today's nc:c:ds n·it/1 a risio11 for wmorrow. 

CERTIFICATE OF ANALYSIS 

, Client: Bechtel 

PO Box.350 

Cont.act: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 
LlbID 
Mattix 
Date Collected 

Date Received 

Priority 
Collector 

P:iramear Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Vletals Analysis 
ksenic 
Lead 

9.0 

12 
21.9 

The following prep procedures were performed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Notes: 

L.:ib. Container ID 

9509143-06.01 

The qualifiers in this report a:re defined as follows: 

Report Date: September 19; 1995 

: KW02736 SFS 
: 9509143-06 
: SFS 
: 09/08/95 
: 09/09/95 
:Rush 

: Client 

DL 

LO 

0.10 
0.06 

Method-Description 

EPA.3550 
EPA6010A 
EPA3050 

Reference ID 

KW0273601 

J indicates presence of analyte between DL (Deteet Limit) and RL (Repon Limit) 

U indiC3tes presence of analyte < DL (Detect Limit) 

RL Units 

1 wt% 

0.52 mg/kg 
0.26 mg/kg 

Lm:ir:wiry Ca'tltlatlom 

STATE GEL EPI 
FL ES7156Jn294 ES1~..(t;7r' 

NC 233 
SC 10120 !0582 
TN 02934 
VA 00151 

Page 1 of2 

DF Analyst Date Time Batch M C 

LO DDT 09/16/95 1330 7'..692 1 · l 

1.0 NR..\1 09/19195 0146 72563 :t. • 
1.0 

DYW 09/1Ml5 1500 72563 3 

2 '.? 7 

111m1m11 m~1m ~mm~ mum~H 1m 1~ 11 
P O Box. 307 J 2 • Ch::irkston. SC 29417 • (803) 556-817 l ·fox (803) 766-L l 73 *9509143-06"' . .,, 
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GENERAL ENGIN~ERII~G LABORATORIES 
ubonLory Cutl!kaLJom 

STA.TE GEL EP! 
.Hl:!eti11g wday ':; Jll:!t:cfs n·it/1 u ~·isiun Joi· to1110rrow. 

FL ES71S6/87294 1:37472/37458 
NC 233 
SC 101~ !0532 
DI 02934 

~~~~~~~~~~~~~~C~E_R_T_I_F_I_C_A_T_E~O_F~A_N_A_· _L_Y_S_I_S~~~~~~ :ih,-'L-~~~-

Client: 

Contact: 
Project Description: 

cc: BECH00195 

Bechtel 
PO Box350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Key W esr/K:W 

Report Dace: September 20, 1995 

Sample ID 

I..abID 

Mani."I'. 

: 9509143-07 DLl KWOT737 SFS 

: 9509143-17 

Date Collected 

Date Received 
Priority 
Collector 

P:irameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

/''~· Metals Analysis · 
•caicium 

13.0 

D 343000 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M'..'. 
M3 

C = Container 

Cl 

Notes: 

Lab. Container ID 

9509143-17.01 

The qualifie::s in this report :n-e defmed as follows: 

: SFS 

: 09/08195 
: 09/09195 
:Rush 
: Client 

DL 

1.0 

22.2 

Methcxl-Descrlption 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KV/0273701 

J indicates presence of an:tlyte berween DL (Dec.ea Limir) md RL (Report Limit) 

U indicates presence of analyte < DL (Detect Limit) 

RL Units 

1 Wt% 

111 mgjk:g 

Page 1 of2 

DF Analyst Date Tlme Ratch M C 

1.0 DDT 09!16fJ5 1330 72900 1 N 

20. wee 09!lOfJ5 1036 72563 2 1 

DVW 09/16195 1500 7'...563 3 

24G 

1111m 11111 rn1111111111~ ~rn m~ m ~1111~1~1rn111 
P 0 Bo.'( 30712 ·Charleston. SC 29417 •(803) 556-8171 •fox (803) 766-1178 '"9509143-17* 

-~ ..... .J Prir.:..:J dtl r..:c~..:!.:J ;i:.ip~r. 



GENERAL ENGli'{EERL'{G LABORATORIES 
Labono.c.ory Certltla..tlom 

STATE GEL EP! 
FL E371561i7294 Er747'1.13745 
NC 233 
SC !0120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA 001.s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl_____.999,-Sl!T!9 ......... .__~~~~-

Client: 

Con.ta.et: 

Bechtel 
POBox.350 

Oak Ridge, Tennessee 37831..0350 

Ms. Lori Keller 

Proj~t Description: Key W est/K!N 

cc: BECH00195 

P:ir.i.meter 

Organic Prep 

Sample ID 

Lab ill 
Matrix 
Dare Collected 

Dare Received 

Priority 

Collector 

Qualifier Result 

Report Date:. Septcnbc 19, 1995 

: K\V02737 SFS 

: 9509143..07 

: SFS 

: 09/08/95 
: 09/@/95 

: Rush 
: Client 

DL 

Page 1 of2 

RL Units DF Analyst Date Time Batch M c 

Evaporative Loss@ 105 C 
1etals Analysis 

13.0 1.0 1 wt% LO DDT 09116195 1330 72692 1 1 

Mercu:ry 
Silver 
Alumin:wn 

Arsenic 
Barium 
·Be:ryllimn 
Calcium 

Cadmium 
Cobalt 

Chromium 

Copper 
Iron 
Potassium 
Magnesium 
M:mganese 
Sodium 
Nk:kd 
l..ead 
Antimony 

Seleniwn 

'Thallium 

Varuidium 
Zinc 

B 

B 
x 
B 
B 

B 
B 
u 

0.07 

0.26 
736 

0.90 

22.5 

0.01 

155000 
0.17 
0.17 

3.6 

16.1 

733 
139 

4560 

38.2 

1640 
1.2 

34.3 

039 
. 0.25 

0.12 

2.5 
49.4 

0.02 

0.20 

0.70 

0.20 

0.006 

0.006 

l.l 
0.01 
O.Ql 
0.04 

0.03 
0.60 

0.40 

0.20 

0.01 

0.90 
0.05 

0.01 
0.06 

0.08 

0.12 

0.02 

0.20 

0.03 mg/kg 
0.55 mg/kg 

2.7 mg/kg 
0.55 mg/kg 

055 mg/kg 

Oii mg/kg 

5.5 mg/kg 

0.27 mg/kg 

0.55 mg/kg 

0.55 mg/kg 

0.55 mg/kg 

2.7 mg/kg 

5.5 mg/kg 
0.55 mglkg 

0.55 mg/kg 

5.5 mg/kg 

0.55 mg/kg 

0.27 mglkg 

0.55 mg/kg 
0.27 mg/kg 

0.55 mg/kg 
0.55 mg/kg 

1.1 mg,tkg 

LO DVW 09/18/95 2100 72786 2 ~ 

1.0 NRM 09119195 0151 72563 3 l 

1.0 
1.0 
LO 
1.0 

1.0 

1.0 

1.0 

1.0 

LO 
1.0 

1.0 

1.0 

1.0 

1.0 
1.0 

LO 
LO 
1.0 

LO 
LO 
l.O 

2 ~:) 

1 mu ~mm~ lIDI ~rum~ mu 1~ mum~ 1rn 11 
PO Box 30712 ·Charleston. SC 294 l 7 • (803) 556-8 l7 l ·Fax (303) 766-1178 •9509143-07* 
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GENERAL ENGINEERING LABORATORIES 
Laboratory cen1nea.t.1om 

·STATE GEL EPI 
.Vleering roday 's needs H·irlz " l'ision for wmorron'. 

FL ES71.S6/87294 E37472/87458 
NC 233 
SC 10120 10.582 
TI{ 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~U-~~~88:'.I.,._~~~~-

Client: Bechtel 

PO Box350 

Coruacr.: 

Oak Ridge, T=iessee 37831-0350 

Ms. Lori Keller 
Project Description: KcyWesr!KW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 

Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifler Result 

Organic Prep 

Evaporative Loss@ 105 C 
/'-. \1eta!s Analysis 

Arsenic 

Lead 

10.0 

0.91 

8.2 

The following prep procedures were performed: 
·TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Noces: 

Lab. Container ID 

9509143-08.01 

The qualifiers in this repon are defmed as follows: 

Report Date: September 19, 1995 

: KW02738 SFS 

: 9509143-08 

: SFS 

: rE/08!95 

: rE/rEi95 

:Rush 

: Client 

DL 

1.0 

0.10 

0.07 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0273801 

J indicates presence of an.alyte between DL (Detect Limit) and RL (Report Limit) 

U indic:ites presence of an.alyte < DL (Deteet Limit) 

RL l!nits 

1 wt% 

0.53 mg/kg 
0.27 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09!l6f)5 1330 72692 1. 1 

1.0 NR."1 09!l9f)5 0156 7'-563 2 I 

1.0 

DVW 09/16f)5 1500 72563 3 

'}IJ 1 
·- .J 

111m111m rn~ 1m 11m ~1~ ru111~ m1~ um IIB ~1 
PO Bo:< 30712 •Charleston. SC 29417 • (803) 5~6-817 ! •fa-.: (303) 766-! 178 '"9509143-08'" 
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GE~""ERAL ENGINEERING LABOR.~TORIES 
t..aborator:T cenmc::a.n-

STA TE GEL EPI 
i'vfeering roday 's 11e11ds with a i·isiu11 for wmorrow. 

FL E!715Mi294 ETI472J1n4S' 
NC ::?:l3 
SC 10120 105g2 
1'N 029'.34 

CERTIFICATE OF ANALYSIS vA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl---999"77~~~~~-

Client: Bechr.el 
PO Box 3.50 

Coru.act: 
Oak Ridge, Tennessee 37831-0350 

:Ms. Lori Keller 

Project Description: Key W esrJJ!;.:VV 

cc: BECH00195 

Sample ID 

L::ib ID 
Mani"t 
Date Collected 

Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Ancnic 
Le:1d 

14.0 

1.2 
15.5 

The following prep procedures were performed: 
.TRACE 

M=Method 

Ml 
M2 
M3 

C = Conttiner 

Cl 

Notes: 

L:lb. Container ID 

9509143-09 .01 

The qualifiers in this report are defined JS follows: 

Report Date: September 19. 1995 

: KW02739 SFS 

: 9509143-09 
:SFS 

: 09/08/95 
: 09/09/95 
:Rush 
: Client 

• DL 

LO 

020 
0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0273901 

J indic.:ue.s presence of analyte bctwe...-n DL (De!eet Limit) and RL {Report Limit) 

U indicru:cs presence of analyte < DL (Deteet Limit) 

RL Units 

1 wt% 

0.58 mg/ll;:g 
0.29 mg/ll;:g 

P::i.ge l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 09{16/95 1330 72692 1 l 

1.0 NRM 09/19/95 0200 72563 2 
1.0 

DVW 09/16/95 1500 72563 3 

23.J 

PO Box 30712 •Charlesion. SC 29417 •(803) 556-8171 ·Fax (803) 766-1173 *9509143-09• .... 
'f".,.. ;! P:-inL,.:J ''" :-·: ....... _·:..:J :-:i01..·r 



RPTOOl 

APPENDIX7 

OFFSITE LABORATORY RESULTS 

FORSWMU-1 



SAMPLE STATION 
ID ID 

2330 J21 
2332 L22 
2333 J22 
2334 K.21 
2335 Jl9 
2336 K.20 
2337 L20 
2338 Kl9 
2339 Jl8 
2340 Jl8 
2341 Kl8 
2342 Ll8 
2343 M21 
2344 121 
2345 H21 
2346 120 
2347 H20 
2348 119 
2349 HI9 
2350 118 
2351 Rinsate 
2352 M19 
2353 N20 
2354 Hl8 
2355 Hl8 
2356 P21 
2357 Pl9 
2358 R22 
2359 N22 
2360 Hl7 
2361 Hl7 
2362 Hl6 
2363 II 7 
2364 117 
2365 017 
2366 018 
2367 Jl6 
2368 Jl6 
2369 K16 
2370 Kl6 
2371 Kl5 
2372 Kl5 
2373 020 
2374 Gl9 
2375 Rl5 

APPENDIX7 
SWMU-1 

Sample ID I Location 
Cross Reference Index 

DEPTH PARAMETER 

0-2" Pb 
0-3" Pb 
0-4" Pb 
0-2" Pb 
0-8" Pb 
0-4" Pb 
0-6" Pb 
0-6" Pb 
0-12" Pb 
12-14" Pb 
0-8". Pb 
0-6" Pb 
0-6" Pb 
0-1" Pb 
0-4" Pb 
0-3" Pb 
0-2" Pb 
0-8" Pb 
0-5" Pb 
0-12" Pb 

0-6" Pb 
0-6" Pb 

0-1 O" Pb 
0-10" Pb 
0-4" Pb 
0-6" Pb 
0-3" Pb 
0-3" Pb 
0-12" Pb 
12-20" Pb 
0-12" Pb 
0-12" Pb 
12-24" Pb 
0-8" Pb 
0-8" Pb 
0-12" Pb 
12-24" Pb 
0-12" Pb 
12-24" Pb 
0-12" Pb 
0-12" Pb 
0-4" Pb 
0-6" Pb 
0-8" Pb 

COMMENTS 

TCLP 

.. 

Duplicate for 2354 

TCLP 

TCLP 

Duplicate for 2371 



2376 Rl6 0-12" Pb 
2377 Rinsate 
2378 S21 0-3" Pb '. 

2379 Sl9 0-12" Pb 
2380 Rl8 0-S" Pb 
2381 Ml4 0-12" Pb 
2382 M14 12-24" Pb 
2383 MIS 0-12" Pb 
2384 Ll6 0-12" Pb 
238S Ll6 12-18" Pb 
2386 K17 0-12" Pb 
2387 FIS 0-12" Pb 
2388 Ul4 0-12" Pb 
2389 Ul4 12-24" Pb 
2390 LIS 0-6" Pb 
2391 UlS 0-12" Pb 
2392 UIS 12-24" Pb 
2393 Pl7 0-10" Pb 
2394 Sl4 0-12" Pb 
239S 514 12-24" Pb 
2396 Nl8 0-12" Pb 
2397 Ml7 0-12" Pb 
2398 Ml7 12-24" Pb 
2399 P12 0-12" Pb 
2400 Pl2 12-24" Pb 
2401 N13 0-12" Pb 
2402 N13 0-12" Pb Duplicate for 240 l 
2403 Nl3 12-24" Pb 
2404 Rinsate 
240S Pl3 0-12" Pb 
2406 Pl3 12-24" Pb 
2407 Rl3 0-12" Pb 
2408 Rl3 12-24" Pb 
2409 Nl4 0-12" Pb 
2410 Nl4 12-24" Pb 
2411 Rl4 0-12" Pb 
2412 Rl4 12-24" Pb 
2413 Pl4 0-12" Pb 
2414 Pl4 12-24" Pb 
241S SIS 0-12" Pb 
2416 SIS 12-24" Pb 
2417 SIS 12-24" Pb Duplicate for 2416 
2418 PlS 0-12" Pb 
2419 Pl5 12-24" Pb 
2420 Rinsate 
2421 Nl6 0-12" Pb 
2422 Nl6 12-24" Pb 
2423 . Sl7 0-4" Pb 
2424 R20 0-4" Pb 
242S ' Berm 1 Pb Composite 

5@20&100' 
2426 Berm2 Pb Composite 

2@20&180' 



256101 U25 (S 1SB-7) 0-12" App. ix, voe 
256102 U25 (S 1SB-7) 0-12" TAL metals, 

tin & cyanide 
256103 U25 (S 1SB-7) 0-12" Pest, PCB, BNAE 
256201 Ul9 (SlSB-8) 0-12" App. IX, voe 
256202 Ul 9 (S 1 SB-8) 0-12" TAL metals, 

tin & cyanide 
256203 Ul 9 (S 1 SB-8) 0-12" Pest, PCB, BNAE 
256301 Vl6 (SlSB-9) 0-12" App. IX, voe 
256302 Vl6 (SlSB9) 0-12" TAL metals, 

tin & cyanide 
256303 Vl6 (SISB-9) 0-12" Pest, PCB, BNAE 
256401 H25 (S 1 SB-6) 0-2" App. IX, voe 
256402 H25 (S 1 SB-6) 0-2" TAL metals, 

tin & cyanide 
256403 H25 (S 1 SB-6) 0-2" Pest, PCB, BNAE 
256501 H25 (S 1 SB-6) 0-2" App. 1x, voe Duplicate of 256401 
256502 H25 (S l SB-6) 0-2" TALmetals, Duplicate of 256402 

tin & cyanide 
256503 H25 (S 1 SB-6) 0-2" Pest, PCB, BNAE Duplicate of256403 
256601 Trip Blank App. 1x, voe 
256701 Rinsate App. IX, voe 
256704 Rinsate Cyanide 
256705 Rinsate TAL metals, 

tin 
256706 Rinsate BNAE 
256708 Rinsate Pest, PCB 
256801 AB18 App. 1x, voe 

(SlSS-7SW) 
256804 AB18 Cyanide 

(S1SS-7SW) 
256805 AB18 TALmetals, 

(SISS-7SW) tin 
256806 AB18 BNAE 

(SlSS-7SW) 
256808 AB18 Pest, PCB 

(SlSS-7SW) 
256901 AB18 0-4" voe 

(SlSS-7SD) 
256902 AB18 0-4" TAL metals, 

(SlSS-7SD) tin & cyanide 
256903 AB18 0-4" Pest, BNAE 

(SlSS-7SD) 
257001 BIS App. ix, voe 

(SlSS-6SW) 
257004 Bl5 Cyanide 

(SlSS-6SW) 
257005 Bl5 TAL metals, 

(SISS-6SW) tin 
257006 Bl5 BNAE 

(SlSS-6SW) 
257008 Bl5 Pest, PCB 

(S1SS-6SW) 
257101 Bl5 0-4" App. ix, voe 



(SISS-6SD) 
2S7 l 02 BIS 0-4" Pest, PCB, BNAE 

· {SJSS-6SD) 
2S7103 BIS 0-4" TAL metals, 

(SISS-6SD) tin & cyanide 
2S7201 BIS App. IX, voe Duplicate for 

(SlSS-6SW) 2S7001 
2S7204 BIS Cyanide Duplicate for 

(SISS-6SW) I 2S7002 
2S720S BIS TAL metals, Duplicate for 

(S1SS-6SW) tin 2S7003 
2S7206 Bl5 BNAE Duplicate for 

(SISS-6SW) 257004 
25720S Bl5 Pest, PCB Duplicate for 

(S1SS-6SW) 257005 
257301 Bl5 0-4" App. IX, voe Duplicate for 

(SISS-6SD) 2S7101 
257302 Bl5 0-4" TALmetals, Duplicate for 

(SISS-6SD) tin & cyanide 257102 
2S7303 BIS 0-4" Pest, PCB, BNAE Duplicate for 

(S1SS-6SD) 2S7103 
257401 pg App. 1x, voe 

(S1SS-4SW) 
2S7404 pg Cyanide 

(SISS-4SW) 
25740S pg TALmetals, 

(SISS-4SW) tin 
257406 PS BNAE 

(SISS-4SW) 
2S74og PS Pest, PCB 

(SISS-4SW) 
2S7501 PS 0-4" App. 1x, voe 

(SISS-4SD) 
257502 PS 0-4" TALmetals, 

(SlSS-4SD) tin & cyanide 
2S7503 pg 0-4" Pest, BNAE 

(SISS-4SD) 
257601 Field Blank App. 1x, voe 
2S7604 Field Blank Cyanide 
257605 Field Blank TALmetals, 

tin 
2S7606 Field Blank BNAE 
25760S Field Blank Pest, PCB 
257701 112 App. 1x, voe 

(SISS-5SW) 
257704 Il2 Cyanide 

(SISS-5SW) I 
2S7705 112 TAL metals, 

(SlSS-5SW) tin 
2S7706 112 BNAE 

(SlSS-5SW) 
257708 Il2 Pest, PCB 

(S1SS-5SW) 
257801 I12 0-4" App. IX, voe 



(SISS-5SD) 
257802 I12 0-4" Cyanide 

(SISS-5SD) 
257803 I12 0-4" Pest, PCB, BNAE 

(Sl SS-5SD) 



GEl'l~R;\.L ENGINEERING LABOR~TORIES 
uborawry Certifh::atlons 

STATE . GEL EPI 
FL E37156J87294 ES7472./37458 
NC 233 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~-C_E_R_T~IF_I_C_A_T_E~O_F~A_N_A_L_Y~SI_S~~~~-~5-~~2"--~~~-

Client: Bechtel 
POBox350 

Cont.act: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaponu:ive Loss@ 105 C 

Metals Analysis 
Lead 

13 

1650 

The rollowing prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507496--01.01 

Report Date: September 02. 1995 

: KW02330 SED 

: 9507496--01 

: Soil 
: IJ7/24/95 
: 07(16/95 

: Routine 

: Client 

DL 

0.12 

Method-Description 

EPA 3550 

EPA6010A 

EPA3050 

Reference ID 

KW0233001 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

l wt% 1.0 DDT 08110/95 0100 70673 

0.54 mg/kg 1.0 NRM 0Sf07/95 2127 70319 2 1 

DVW 08/05/95 1205 70319 3 

9 

11m11 !Ill! rn111m11111111111m111111 rn~ r11111!11 tm 
P 0 Bo.x 3071 ::! • Ch:.tr!t:srnn. SC ~9-J.I 7 • ( 803 J 5 56-817 I • fax f 803 l 7 66- l 17 8 *9501496-01 * 
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GENERAL ENGINEERING LABOR~TORIES 
Labonuiry C •rtitica.tloiu 

. STATE GEL EPI 
FL ESJ"l56f81294 ES7 4711874< 
NC 233 
SC !0120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E~R_T_I_F_IC~A_T_E~O_F_A_· _N_A_L_:Y_S_I_S~~~~-~~in~9"--~~~-

Client: Bechtel 

PO Box350 

Con.t.aet: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key We.stfKIN 

cc: BECH00195 

Sample ID 

La.bill 
Mattix 
Dare Collected 
Dare Received 

Priority 
Colleci:or 

Parameter Qualifier Result 

Organic Prep 
Evapar:i.tive Loss@ 105 C 

\i:eb.Ls Analysis 
Lead 

15 

276 

The following prep procedures were performed: 

TRACE 

M=Method 

Ml 

M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507496-02.01 

Report Date: September 02, 1995 

: KW02332 SED 
: 9507496-02 

: Soil 

: 07/24/95 
: 07/2fJ/95 
: Routine 

: Client 

DL 

1 

0.13 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0233201 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% 1.0 DDT 08/10/95 0100 70673 1 1 

0.57 mg/kg LO NRM 08/07/95 2132 70319 2 

DVW 08/05/95 1205 70319 3 

11 

111111111111m~1m111111m11111111~11111~1111111111m 
PO Box 307 l::. • ChJ.rl<!smn. SC ~9417 • 1803 > 556-8 l 7 I • F:1x (803 l 706- I l 7X •9507496-02"' 



GENER,:\L ENGINEERL~G LABORATORIES 
Ld1or.ttory Cutlficat.loiu 

STATE GEL EP! 
FL E87156i87'.!94 ES7.fi'../S7458 
NC 133 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~~C_E_R~T_IF~IC_A_·_T_E_O~F_A_N~A_L_Y_S_I_S~~~~~~iin,,__~~~-

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/K:W 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Par.imeter Qualllier Result 

Organ.le Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

26 

The following prep procedures were performed: 
TRACE 

M =Method 

Ml 
M2 
M3 

C = Cont:iiner 

Cl 

Lab. Container ID 

95 07 496-03.01 

Repon Date: September 02, 1995 

: KW02333 SED 
: 9507496-03 
: Soil 
: 07(24/95 

: 07/26/95 
: Routine 

: Clieni:. 

DL 

1 

0.15 

Method-Description 

EPA 3550 
EPA60lOA 

EPA3050 

Reference ID 

KWD233301 

Page l of2 

RL Units DF Analyst Date Time Batch M C 

l wt% 1.0 DDT 08/10/95 0100 70673 l 1 

0.67 mg/kg 1.0 NR.\1 08/07/95 2137 70319 2 l 

DVW 08/05195 1205 70319 3 

13 

1111~111111111111111111rn 11111111111~ 1111~ 111111~11111 
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GENER;.\L ENGINEERING LABOR;.\TORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box350 

Contact: 
Oak Ridge. Tennessee 37831-0350 

:Ms. Lori Keller 
Project Description: Key W esriKYV 

cc: BECH00195 

Sample ID 

LabID 
Matrix 
Dau: Collected. 
Date Received 

Priority 

Collector 

Par::i.meter Qualifter Result 

Organ.le Prep 

Evaporative Loss @ 105 C 
Metals Analysis 
Lead 

29 

447 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Cont::i.iner 

Cl 

Lab. Container ID · 

9507496-04.01 

Report Date: September 02, 1995 

: KW02334 SED 
: 9507496-04 

: Soil 
: 07/24/95 
: 07/26/95 
: Routine 

: Client 

DL 

1 

0.15 

Method-Description 

EPA3550 
EPA6010A 
EPA 3050 

Reference ID 

KW02334Dl 

RL Units 

we% 

0.66 mg/kg 

LaboraJ.ory Cdtifica.Uons 

STATE GEL EPI 
FL E37156t87194 E3747:::/87458 
NC 233 
SC l 01 :::0 10582 
TN 02934 
VA 00151 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 08!10/95 0100 70673 

1.0 NRM 08/07/95 2142 70319 2 

DV\V 08/05/95 1205 70319 3 

15 

1111111111111~~ 11111111~ 111111111111~ llllll lllll llll llll 
P 0 Box 307 L~ • Charkscon. SC 29.+i 7 • 1803 l 556-8171 ·fa'( <803 l 766-1 173 •9507496-04" 
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GENER.4.L ENGINEERING LABORATORIES 
:vfeering wda:: ·s 11eeds 1rirh a 1·isio11 for ro11wrro11" L:tbor:atory Cerli11a.tlon.s 

STATE GEL EPr 
FL ES7J56i87:!94 ESi-l-72/87453 
:-:c 233 
SC lOlW 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI 99'18&h9,__~~~~ 

Client: Bechtel 

PO Box350 

Con.tact: 

Oak Ridge, Tennessee 37831..{)350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LahID 
Matrix 
Dace Collected 

Date Received 

Priority 

Collecmr 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ l 05 C 

Metals Analysis 
Lead 

32 

D 7570 

The following prep procedures were performed: 
TRACE 

M =Method 

Ml 
M2 
M3 

C = Cont!l.iner 

Cl 

Lab. Container ID 

9507496-21.01 

Repon Date: September 02, 1995 

: 9507496-05 DLl KW02335 SED 
: 9507496-21 

: Soil 

: 01(1A!95 
: 07(26/95 

: Routine 

: Client 

DL 

0.81 

Method-Description 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KWQ?..33501 

RL Units 

l wt% 

3.6 mg/kg 

Page 1 of2 

DF Analyst ~ate Time Batch M C 

1.0 BOO 08/10/95 1100 70791 N 

5.0 NRM: 08/10fJ5 1948 70319 2 

DVW 08/05195 1205 70319 3 

49 

111111111111 11111111111111111111m1111~1111111111111111111 
PO Bo:< 3071::! ·Charli!smn. SC ~9417 •(303) 556-8!7! ·fa'< fS03) 766-1 !7:3 •9507496-2l" ... .,.. 
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"\, -· ''· 1;c. 

1~·B· : -1'\ -- -- GEN~RAL ENGL"\iEERING LABORATORIES 
- ~ -:_./ ·'-

,'vfeering wdu_Y ·s 11eed:; wirfi u 1·isionfi;r r11111nrrl!\\'. 

-? .... 
oli'.-1 TOR\'i.::-· 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 

Project Description: 

Bechtel 

PO Box350 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

KeyWesr!KW 

cc: BECHC)()l95 Report Dace: September 02. 1995 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

32 

x 6650 

The following prep procedures were performed: 
TRACE 

M=Metbod 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507496-05.01 

: KW02335 SED 
: 9507496-05 
: Soil 
: 07(2A/95 

: 07{26/95 
: Routine 

: Client 

DL 

0.16 

Method-Description 

EPA3550 
EPA6010A 
EPA 3050 

Reference ID 

KW0233501 

· RL Units 

wt% 

0.72 mgtkg 

ubon.tory Certinc:u.tons 

STATE GEL EPI 
FL ES7!56/'87294 E37 472/37 45 g 
NC 233 
SC !O!:?O 10582 
TN 02934 
VA 00!5! 
WL-999&&'.ZJ 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 08/10/95 0100 70673 

1.0 NRM 08/07/95 2147 70319 2 

DVW 08/05195 1205 70319 3 

17· 
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GENERAL ENGINEERING LABORATORIES 
Li.bonuo.-y Certl!lc:Wons 

STATE GEL E?t 
FL E37156i87294 E37471/S7453 
NC 133 
SC 10120 iO:S32 
TN 02934 

CERTIFICATE OF ANALYSIS VA OOl:Sl ___________________________________ Wl__._999881:79 ______ , 

Client: Bechtel 

PO Box350 

Com.act: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
Lab ID 
.Mattix 
Date Collected 
Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Meta!s Analysis 
Silver u 7.8 
Arsenic u 42.1 
Bariwn 289 
Cadmium 24.0 
Chromium B 4.4 
Le.ad B 53.7 
Seleniwn u 84.l 
Mercury u 1.0 

The following prep procedures were performed: 
ICP 
Mercury 

TCLP Prep for Metals 

M=·Methcxl 

Ml 
M2 
M3 
M4 

M:S 

C = Container 

c 1 

Lab. Container ID 

9508288-02.01 

Report Date: August 31. 199:5 

: K\V02335 SED 9507496-05 

: 9508288-02 

:TCLP 
: 07/24/95 
: 08/14/95 

:Rush 
: Client 

DL 

7.8 

42.l 
2.2 
33 
4.2 

36.4 
84.l 

1.0 

Methcxl-Description 

EPA6010A 
EPA 7471 

EPA3005 
EPA 7470 

EPA 1311 

Reference ID 

RL 

30.0 

300 
30.0 
5.0 

30.0 
100 
300 
2.0 

Units DF 

ug/l 1.0 

ug/l 1.0 
ug/l 1.0 

ug/l LO 
ug/l 1.0 
ug/l 1.0 
ug/l 1.0 
ug/l 1.0 

Page 1 of2 

Analyst Date Time Batch M 

JSS 08/21/95 1258 71326 1 

DVW 08(2.2/95 1608 71419 2 

DVW 08/19/95 1305 71326 3 

BBJ 08(2.1/95 2100 71419 4 

JL 08/17/95 2010 71040 5 

11 

c 

1 

1 

I llml 11111111~ lllll lllll lllll lllll IH 1111~ 111111111 !Ir 
P 0 Bllx 307 l::; • Ch:J.rleston. SC 29-+ 17 ·: ::\03 l 556-8 l 7 l • F:.i.t 1803 l 766- l ! 7S *9508288-0'.!* . .,. l'..,.J :~:·'.:!!·;:! '·!' : • . ·• '. • ~·."' 



GENERAL ENGINEERING LABORATORIES 
Laboratory CertiOca!.loru 

STATE GEL E?I 
Jleeri11:.: rodm· 's 11eeds 1virl1 <1 ·:isio11 jiir ro11111rrn\\'. 

FL ES7!56i87294 F.S74T2/'!7.1' 
NC 133 
SC 101'.!0 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA OOlSI 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-WL___999.SSLJ.::L~~~~~ 

Client: Bechtel 

PO Box 350 

Coruact: 
Oak Ridge. Tennessee 3783 l-D350 
Ms. Lori Keller 

Project Description: Key W esr/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Marrix 
Dare Collected 

Dare Received 

Priority 

Collector 

Parameter Qualifler Result 

Organlc Prep 

Evaporative Loss @ 105 C 

'1etals Analysis 
Lead 

20 

1670 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

ub. Container ID 

9507496-D6.01 

Report Date: September 02, 1995 

: KW02336 SED 
: 9507496-06 

: Soil 
: 01(2At95 
: 07126/95 
: Routine 

: Client 

DL 

0.14 

Method-Description 

EPAJ550 

EPA 6010A 
EPA3050 

Reference ID 

KW0233601 

Page 1 of2 

RL Units DF Analyst D:ite Tl.me Batch M C 

Wt% 1.0 DDT 08/10195 0100 70673 

0.62 mgf1':g 1.0 NR..'vf 08/07t95 2152 70319 2 -

DVW 08/05195 1205 70319 3 

19 

I llllll lllll lll!l lllll lllll lllll lllll I!~ 1111~ lllll llll llll 
P 0 Box 307 l: • Ch:irlestun. SC :9..+ l 7 • ( 803) 556-8 l 7 l ·fa.;. ns03 \ 766- l l 'iS •9507496-06"' 
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GENERAL ENGINEERJNG LABOR.\ TORIES 
LaboratO<'y Certl!la.t.Joas 

STATE GEL E?! 
FL ES7l56ir.294 E37472'TI453 
NC 23:3 
SC !Ol'.10 !05&2 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00t51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WL---..9W~'.W!l~~~~~ 

Client: Bechtel 

PO Box 350 

Coma.ct: 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key W esr./KW 

cc: BECH00195 

Sample ID 

LabID 
Macrix 
Date Collected 
Date Received 

Prioricy 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

33 

256 

The following prep procedures were performed: 

TRACE 

M=Method 

Ml 
M2 
M3 

C = <::ont.ainer 

Cl 

Lab. Cont:liner ID 

9507496-07.01 

Report Date: Sept.ember 02, 1995 

: KW02337 SED 

: 9507496-07 

: Soil 
: 07(2A/95 

: 07/26/95 
: Routine 
: Client 

DL 

1 

0.16 

Method~Description 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KW0233701 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

1 Wt% 1.0 DDT 08/10/95 0100 70673 1 

0.70 mg/kg 1.0 NR.i\1 08/07/95 2157 70319 2 

DVW 08/05/95 1205 70319 3 

11rn1111111111111111111m 111111111111~ ~1n 1111111111111 

PO Box 307 l 2 • Ch:irlescon. SC 294 l 7 ··nm3l 556-8 L 7 l ·fax (803 l 766- l t 78 •9507496-07• ..,,., 
• • .: :>:-•::::.: '1! .• · ... ··.,,<,;.! ~~.:~'.,.'!' 



GENER~L ENGINEERING LABOR~TORIES 
.'v!t::eri11g rodu,··s needs ti·ir!t u dsionfiw f<J11w1-ro11. 

Labo.-:a.tory Certiflca.Uons 

STATE GEL El'f 
FL E37t56/87294 E37472/87-'. 
NC 233 
SC l0120 !0582 
TN 0'.!934 

~~~~~~~~~~~~~~C_E_R~T_I_F_IC~A_T_E~O_F_A~N_A_L_Y_S_I_S~~~~-~0:i-i:n~9,,__~~~-

Clie:nt: Bechtel 
POBox.350 

Cont.aet:: 
Oak Ridge. Te:nnessee 37831-0350 

Ms. uiri Kelle:r 
Project Description: Key W est/'i:0N 

cc: BECH00195 

Sample ID 

Lab ID 
Mao:i't 
Date Collected 
Date Received 

Priority 
Collector 

P::irameter Quallner Result 

OrgankPrep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

22 

1240 

The following prep procedures were performed: 
TRACE 

M=Method 

MI 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507496-08.01 

Repon Date: September 02. 1995 

: K'N02338 SED 
: 9507496-08 

: Soil 
: 07(2Af95 

: 07(26195 
: Routine 

: Client 

DL 

1 

0.13 

Method-Description 

EPA3550 
EPA 6010A 
EPA3050 

Reference ID 

K'N0233801 

Page 1 of2 

RL Units DF Analyst Date Tlme Batch M C 

1 wt% 1.0 DDT 08/10195 0100 70673 1 1 

0.59 mgJkg 1.0 NRM 08/07/95 2202 70319 2 

DVW 08/05195 1205 70319 3 

23 

111m 11111m111111111111111111m11~ ~m 1111111111111 
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GENERAL ENGINEERING LABOR.A.TORIES 
{I ii/{( J/'rlJ\L 

LaboraJ:ory Certinca.tJons 

ST A TE GEL EP! 
FL ES7156/87294 E3741'.J874.5& 
NC 2JJ 
SC l0!'.20 .10582 
TN 02934 

-'--------------C_E_R_T_IF_I_C_A __ TE_O_F_A_~_,_A_L_Y_S_I_S ____ ~~i~172 ___ _ 

Client: Bechtel 

PO Box350 

Coruaci:: 
Oak Ridge. Tennessee 37831-0350 
Ms. Lori Keller 

Projec:. Description: Key Wesr./KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

P::i.rameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 

Lead 

34 

2050 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C =Container 

Cl 

Lab. Container ID 

9507496-09.01 

Repon Date: Sepcembe:r 02. 1995 

: KW02339 SEO 
: 9507496-09 
: Soil 
: 07(14/95 
: 07(16/95 
: Routine 
: Client 

DL 

1 

0.17 

Method-Descripdon 

EPA 3550 
EPA 6D10A 
EPA3050 

Reference ID 

KW0233901 

P::ige 1 of2 

RL Units DF Analyst Date Time Batch M C 

l wt% LO DDT 08/10/95 0100 70673 1 

0.74 mg/kg 1.0 NRM 08/07/95 2208 70319 2 1 · 

DVW 08/05195 1205 70319 3 

1111111111111111111~1111~ 11111 m111~1mm111111111111i 
P 0 Box 3071 :! • Ch:i.rlcscon. SC ~9417 • l 303! 556-.~ I 71 ·fa~ I SIJJ) 766-I 178 "'9507496-09* .... 'J"w.: : 1 ~'1!f..."".I .•1: :':~·· ...... :.l ·•·iil'...'f 



GENERAL ENGINEERING LABORATORIES 
I..:ibonuor-y Ce.-tillcalion.s 

STATE GEL El'C 
FL E37J561'!7'294 ES742/'lr7 
NC 233 
SC 10!20 10582 
TN 02934 

______________ ._C_E_R_T_I_F_IC_A_T_E_O_F_._A_N_·A_L_Y_S_IS _____ ~~.iim ___ _ 

Client.: Bechtel 

PO Bo;c350 

Coruact.: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WesrJJ:CW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 

Lead 

42 

21.5 

The following prep procedures were performed: 
TRACE 

M::::Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Cont!tiner ID 

9507496-10.01 

Repon Date: September 02, 1995 

: KW02340 SED 
: 9507496-10 

: Soil 
: 07(24/95 

: 07{26lJ5 
: Routine 

: Client 

DL 

0.19 

:\'iethod~De:sc:ription 

EPA 3550 
EPA6010A 
EPA3050 

Reference ID 

KW0234001 

Page 1of2 

RL Units DF Analyst Date Time Batch M C 

l wt% 1.0 DDT 08/10/95 0100 70673 l ' 

0.86 mg/kg 1.0 NRM 08/07/95 !213 70319 2 , 

DVW 08/05195 1205 70319 3 

27 

1111m 111111~1111111 ~1111111111111 rn1ijt11111rn 11~ ;m 
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GENERL\.L ENGINEERING LABOR:\. TORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key WesrJKW 

cc: BECH00195 

Sample ID 

Lab ID 
Mmix 
Date Collected 
Date Received 

Priority 

CoUector 

Parameter Qua liner Result 

Organic Prep 
Evaporative Loss@ 105 C 

Meb.ls Analysis 
Lead 

28 

1880 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 

M2 
M3 

C == Container 

Cl 

L:ib. Container ID 

9507496-11.01 

Report Date: September 02, 1995 

: KW02341 SED 

: 9507496-11 

: Soil 
: 07{24!)5 

: 01(26!)5 

: Routine 
: Client 

DL 

0.15 

M etbod-Descri pt!on 

EPA 3550 

EPA6010A 
EPA3050 

Reference ID 

KW0234101 

RL Units 

wt% 

0.65 mg/kg 

l.abof<ll<Jry C U'tiflcatloM 

STATE GEL EP! 
FL ES7!56iS'i:!S\4 £37472/8745& 
NC 2:33 
SC lOl ::o l 0582 
TN 02934 
VA 00151 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 08!10/95 0100 70673 1 1 

1.0 NRM 08107/95 2228 70319 2 1 

DVW 08/05/95 1205 70319 3 

29 
I llllll ll\ll ~lll lllll 111~ 111111111111~ 1111~ ~11111111111· 
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GENERAL ENGINEERING LABORATORIES 
Laboratory Cutlflca.tlons 

STATE GEL E:Pr 
FL ES7JS6/87294 E87472187 
KC 233 
SC l0l20 !0582 
TN 02934 

~~~~~~~~~~~~~~C~E_R_T_I_F_I~_~_A_T_E~O_F_~AN_rA_L __ Y~S_IS~~~~-~~ii-m..__~~~-

Client: Bechtel 
PO Box.350 

Contact: 
Oak Ridge, Te:nnessee.37831-0350 
Ms. L:iri Keller 

Project Description: l<>:y Wes'./KW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 

Date Received 
Priority 

Collector 

P:lrameter Qualifier Result 

Organic Prep 
Evaporative L:lss@ 105 C 

Metals Analysis 
Lead 

34 

2210 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

ub. Container ID 

9507496-12.01 

R~rt Date: September 02.. 1995 

: KW02342 SED 
: 9507496-12 
: Soil 

: 07{1A/95 
: 07!26195 
: Routine 
: Client 

DL 

1 

0.17 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Rererence ID 

KW0234201 

Page l of2 

RL Units DF Analyst Date Time Batch M C 

wt% 1.0 DDT 08/10195 0100 70673 l 1 

0.74 mg/kg LO NR..'vf 08/07195 2233 70319 2 

DVW 08/05l95 1205 70319 3 

31 

111111111111~111m11111111111111111~1i~rn1111111111111 
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GENER4.L ENGINEERING LABORATORIES 
uboralory c ertJncatJons 

STATE Ga El'! 
FL ES7156/S7:9'1 ES747"".J&7458 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 0015l 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl---9~SS-Z:l.,__~~~~-

Client: Bechtel 

PO Box 350 

Coruact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key Wesr!KW 

cc: BECH00195 

Sample ID 
L:i.b ID 

Marrix 
Date Collected 

Date Received 

Priority 

Collector 

P:irameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

. ,.,~. \1etals Analysis 
,• Lead 

21 

511 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507496-13.01 

Report Dace: September 02. 1995 

: KW02343 SED 
: 9507496-13 
: Soil 

: 07/24/95 
: 07!26/95 
: Routine 
: Client 

DL 

0.14 

Method-Description 

EPA3550 

EPA 6010A 
EPA3050 

Reference ID 

KW0234301 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

wt9'o 1.0 DDT 08/10/95 0100 70673 1 

0.60 mg/kg LO NRM 08/07{)5 2138 70319 2 

DVW 08/05i95 1205 70319 3 

33 

I llllll lllll lllll lllll lllll lllll lllll llll \lllll lllll llll \lll 
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GENERAL ENGL'iEERING LABORATORIES 
Labonuory CerJtlcailons 

STATE GEL El?! 
.Heeri11g rodur 's lli!l!ds 1rirlt a 1·ision/iir ro111111To11« 

FL ES7!56i87:94 ES7472'8' 
NC 233 
SC 101::0 10582 
TN 02934 

______________ C_E_R_T_IF __ IC_A_· T_E_O_F_A_N_A_· _L_Y_S_IS _____ ~:~.._ __ _ 

Client: Bechtel 

PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831--0350 
Ms. Lori Keller 

Project Description: KeyWesI/KW 

ce: BECH00195 

Sample ID 

L:tb ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collec:or 

Par.a.meter Quallfler Result 

Organlc Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

4 

861 

The following prep procedures were performed: 

TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Cont::i.iner ID 

9507496-14.01 

Report Daxe: September 02. 1995 

: KW02344 SED 
: 9507496-14 
: Soil 

: 07(24195 

: fJ7/26/95 
: Routine 

: Client 

DL 

0.11 

Method-Description 

EPA3550 

EPA6010A 
EPA3050 

Reference ID 

KW0?.34401 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

wt% 1.0 DDT 08/10/95 0100 70673 1 .T 

0.51 mg/kg l.0 NRM 08/07/95 2243 70319 2 • 

DVW 08/05/95 1205 70319 3 

35 

1111111111111111111~111m 11111111111~ ~11111111111111111 
PO Box 307l2 ·Charh:::ston. SC 29..Lli •(803) 556-8171·F:ix180}) 766-1178 *9507496-14 .. 
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GENERAL ENGINEERJNG LABORATORIES 
Laboratory Certiflc:a.tlons 

STATE GEL EPC 
FL E37l56/S7194 E37.r72/87458 
SC Z3J 
SC l 0120 10582 
TN 02934 

______________ C_E_R_T_IF_I_C_._AT_E_O_F_A_N_A_· _L_Y_S_IS ____ ~~.~~_iiw'-----

Client: Bee heel 
P0Box350 

Contact: 

Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Dare Collected 
Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Met:ils Analysis 
,Lead 

33 

464 

The following prep procedures were performed: 
TRACE 

M=Method 

.M 1 
M2 
MJ 

C = Conuiner 

Cl 

Lab. Container ID 

9507496-15.01 

Report Dace: September 02, 1995 

: KW02345 SED 

: 9507496-15 

: Soil 
: 07(1A/95 

: 07126/95 
: Routine 

: Client 

DL 

1 

0.16 

Method-Description 

EPA 3550 

EPA 601DA 

EPA3050 

Reference ID 

KW0234501 

Page l of2 

RL Units DF Analyst Date Time Batcli M C 

wt% 1.0 DDT 08110/95 0100 70673 1 

0.72 mg/kg LO NR.i.\1 08/07195 2248 70319 2 

DVVV 08/05/95 1205 70319 3 

37 
111111111111 ~11111~111111 m111111111~ m11111n111111rn 

P 0 Box 307 l 2 • Ch:u!i::swn. SC 29-> ! 7 "1303) 556-8 l i' l • F:.l.-; r 303 l 766- I I 73 "'9507496-15"' .. ~ 
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GENERAL ENGINEERING LABOR-A.TORIES 
Laboni..tory Ce.rtlnc:a.Uons 

ST A TE GEL EP£ 
.v!l!eti11g roda;· 's 111.:i:ds id th a 1·isiu11 j(1r ro1111n-rott'. 

FL ES7156il!7294 E37472/S7 
NC 23:! 
SC tOl 20 t0SS2 
TN 02934 

~~~~~~~~~~~~~~C_E~R_T_I_F_IC~A_T_E~O_F_._A_N_·A_L_Y_S~IS~~~~-~~~iu~9~~~~ 

Client: Bechtel 

PO Box350 

Cont.act: 
Oak: Ridge. Tennessee 37831-0350 

Ms. L:iri Keller 
Project Description: Key Wesr/ICW 

cc: BECH00195 

Sample ID 

LabID 

Matrix 
Date Collected 
Date Received 

Priority 

Collecror 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

".1eta.Ls Analysis 
Lead 

30 

1060 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = C:::ont.:tlner 

Cl 

Lab. Cont.:tlner ID 

9507496-16.01 

Report Date: Sepcember 02, 1995 

: KW02346 SED 

: 9507496-16 

: Soil 
. : 01(1Af)5 

: 07(l6f)5 

: Routine 

: Client 

DL 

1 

0.16 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0234601 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% LO DDT 08f10f)5 0100 70673 I l 

0.70 mg/kg 1.0 NRM 08/07195 2254 70319 2 

DVW 08/05;95 1205 70319 3 

111m1m111001m1 1m m1iffi~ 1111m111~1111 
? 0 Box 307 l ~ • Charl.:smn. SC 29417 • ( 303 l 556-3171 • F:.ix ( S03) 766- l 173 *9507496-16* 
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GENERAL ENGINEERING LABOR.\TORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 

POBox350 

Coruact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr./KW 

cc: BECHOOI95 

Sample ID 
Lab!D 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Allalysis 

Lead 

21 

874 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = <;:ontainer 

Cl 

Lab. Container ID 

9507496-17 .01 

Report Date: September 02. 1995 

: KW02347 SED 
: 9507496-17 
: Soil 

: 07124&5 
: ITT(}.6$5 

: Routine 

: Client 

DL 

0.14 

Method-Description 

EPA 3550 
EPA6010A 

EPA3050 

Reference ID 

KW0234701 

RL Units 

wt% 

0.61 mg/kg 

Laborau>ry Cert.!l'lauloru 

STATE GEL EPr 
FL E37t.56/X7294 ES747Z/87453 
NC 
SC 
TN 
VA 

233 
10120 
029;04 
001.51 

10532 

Page l of2 

DF Allalyst Date Tiine Batch M C 

1.0 DDT 08/10195 0100 70673 1 l 

1.0 NRM 08/07195 2259 70319 2 1 

DVW 08/05f)5 1205 70319 3 

41 
1111111111111~~ 111111m 1111111111rn1111111111111111111 

POBox3071.:! ·Ch:i.r!.::scon.SC29417 ·1303)556-8!71 ·F:ix1SOJ)766-ll7S *9507496-17* ..... 
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GENER~L ENGINEERING LABOR~TORIES 
t.abo ..... wy C •rtl11caL.loiu 

STATE GEL E?! 
FL E37!56fS7294 fiSi J.72fg?i' 

NC 233 
SC !01:0 10582 
DI 02934 

~~~~~~~~~~~~~-C~E_R_T_I_F_IC~A_T_E_O~F_A_N_~_A_L_Y_S_I_S~~~~~:i~m,__~~~-

Client: Bech1.el 

PO Box 350 

Contact; 

Project Description: 

Oak Ridge. Tennessee 37831-D350 

Ms. Lori Keller 

cc: BECH00195 

Key W est!K'N 

Sample ID 

Lab ID 
Matrix 
Date Collected 

Da1.e Received 

Priority 
Collector 

Parameter Qualifier Result 

Organlc Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

47 

625 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507496-18.0 l 

Report Dare: Sepcernber 02, 1995 

: KW02348 SED 

: 9507496-18 
: Soil 
: f11{2A!95 
: fJ7 (}.6195 
: Routine 

: Client 

DL 

1 

0.21 

Method-Description 

EPA3550 

EPA6GlOA 

EPA3050 

Reference ID 

KW0234801 

Page 1 of2 

RL Units DF Analyst Date Tlme Batch M C 

l wt% 1.0 DDT 08/10195 0100 70673 1 1 

0.91 mg/kg 1.0 NRM 08/07 /95 2304 70319 2 

DYW 08/05/95 1205 70319 3 

43 

111111111111111~ 11~11m 11111m1111~1111111111111111111 
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GENERAL ENGINEERING LABORATORIES 
Laborator)' CertJOa.Uoru 

STATE GEL El'! 
:'v/i.:ering rodar ·s needs 1l'iri1 ,1 !·isi"11 fr1r w1111n-rn11·. 

FL E37156/37294 E374i'..J8745S 
:-<C 23:3 
SC 10120 10532 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WL--999&&J'..-'-'>--~~~~~ 

Client: Bechtel 

PO Box.350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

Lab ID 

Matrix 
Date Collected 

Date Received 

Priority 

Collector 

P~meter Qualifier Result 

Org:inic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
,~.Lead. 

37 

584 

The foUowing prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507496-19.01 

Report Date: September 02, 1995 

: KW02349 SED 
: 9507496-19 

: Soil 
: 07124/95 

: ITT/26/95 

: Routine 

: Client 

DL 

0.17 

Method-Description 

EPA3550 

EPA 6010A 

EPA.3050 

Reference ID 

KW0234901 

Page l of2 

RL Units DF Analyst Date Time Batch M C 

wt% 1.0 DDT 08/10/95 0100 70673 l 

0.73 mg/kg 1.0 NRM 08/07/95 2309 70319 2 

DVW 08/05195 1205 70319 3 

45 

I llllll lllll lllll ll!ll llllll lllll lllll ll~ 111111111!111~ !Ill 
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GENER:\.L ENGINEERING LABOR:\.TORIES 
Jfeering roduy 's 11eL'ds 11·i1/r a 1·1s;n11 ji1r ff/111111-rnH« 

Laboruory Certlflea.t.lons 

STATE G.EL EP! 
FL ES71561'372"4 E3'7472/37458 
NC :!33 
SC 10120 105&2 
TN 02934 

_______________ CE_R_T_I_F_IC_A_T_E_O_F_A_N_A_L_Y_S_I_S ____ ~_:iim'-----

Client.: Bechtel 

POBox350 

Contact: 
Oak Ridge, T e:nnessee 37831-035 0 

Ms. Lori Keller 
Project Description: Key W e.si./KW 

cc: BECH00195 

Sample ID 

Lab ID 

Mattix 
Date Collected 

Date Received 

Priority 
Collector 

Par::uneter Quallfler Result 

Organic Prep 

Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

47 

714 

The followlDg prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID· 

9507496-20.0 l 

Report Dare: September 02.. 1995 

: KW02350 SED 
: 9507496-20 

: Soil 

: 07/2A/95 
: 07fl6/95 
: Routine 
: Client 

DL 

021 

Method-Description 

EPA3550 
EPA6010A 
EPA 3050 

Reference ID 

KW0235001 

RL Units 

wt% 

0.94 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 DDT 08/10/95 0100 70673 1 

LO NRi.\1 08/07/95 2314 70319 2 

DVW 08/05/95 1205 70319 3 

47 
111111111111m~11111111111111111111111111111111u 1m mi 
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GEN"ERAL ENGlJ.'l"EERING LABOR.\TORIES 
;Y!eering f(}(fuy '.-; 11eeds 11·irh a risiun }i>r romorrmv. Labonu.o.-.r C ertltlc:a.tioas 

STATE GEL EPf 
FL ES7156i!7294 El7472't745& 
NC 233 
SC 101:20 !0582 
DI 02934 

CERTIFICATE OF A~ALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI 9998~h>;--~~~~-

Client: Bechtel 

POBox350 

Coma.ct: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Parameter 

Metals Analysis 
Lead 

Sample ID 

Lab ID 

Matrix 
Date Collecred 

Date Received 

Priority 
Collector 

Qualifier Result 

B 1.2 

fhe following prep procedures were performed: 
Gr:aphire Furnace 

M=Method 

Ml 
M2 

C ::: Container 

Cl 

Lab. Container ID 

9507497-01.01 

Report Dare: September 02, 1995 

: KW0235l DF\V 
: 9507497-01 

: War.er 
: fJ7(24{95 

: 07{2fi/95 

: Routine 

: Client 

DL 

l.0 

Method-Description 

EPA 7421 

EPA3020 

Reference ID 

KW0'235101 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

5.0 ug/1 1.0 RMJ 08/08/95 1313 70428 l 1 

FGD 08/04/95 1500 70428 2 

1 1 

1111m 11111 m~ 11111111~ 11111111~ 1111~m11m 1m 1111 
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GENER;\L ENGII'l'EERING LABORATORIES 

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
POBo.x.350 

Con.tact: 
Oak Ridge, Tennessee 37831..0350 

Ms. Lori Keller 
Project Description: Key Wes't/I'CW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

22 

122 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

c 1 

Lab. Container ID 

9507497-02.01 

Report Date.: September 02. 1995 

: KW02352 SED 
: 9507497..02 
: Soil 

: 07/24/95 
: 07(26f)5 

: Routine 
: Client 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KWOZ35201 

DL 

1 

0.07 

RL Units 

1 wt% 

032 mg/kg 

Labora.lory Ce.rtifks.tlans 

STATE GEL EPt 
FL E87156137294 ES7472/rl"' 
NC 
SC 
TN 
VA 

233 
10120 
02934 
00151 

!0582 

Page 1 cf2 

DF Analyst Date Time Batch M C 

1.0 DDT 08110/95 0100 70674 1 l 

t.0 NRM 08/08/95 0020 70320 2 

FGD 08/04/95 1400 70320 3 

1 ·~ - '-' 

1111111111111111111~111m 11111m~1111111111111111m 1111 
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GENER;\L ENGINEERING LABORATORIES 
L>bor-au>ry CertiJlcal.lom 

STATE GEL EPI 
;vfrering wday 's 1U:r:ds iririt a \'isinn ji1r r1111wrrmr. 

FL ES7156187194 ES"'/472/87458 
NC 23'.l 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~-,-~~~~~~~~~~~~~WI_____!J9'JULJ9c__~~~~ 

Client:: Bechcel 

POBox350 

Contact: 
Oak Ridge, Tennessee 37831..0350 

Ms. Lori Keller 
Project Description: Key West/KW' 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter QWlUfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

20 

59.7 

The foUowing prep procedures were performed: 
TRACE 

M:Metbod 

Ml 
M2 
M3 

C = <;::ontainer 

Cl 

Lab. Container ID 

9507497.-03.01 

Report Date: September 02. 1995 

: KW02353 SED 

: 9507497..03 
: Soil 

: CJ7/24/95 
: CJ7/26/95 
: Routine 

: Client 

DL 

1 

0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0235301 

Page 1 of2 

RL Units DF. Analyst Date Time Batch M C 

1 wt% LO DDT 08/10195 0100 70674 1 

0.30 mg/kg 1.0 NRM 08/08/95 0026 70320 2 

FGD 08/04/95 1400 70320 3 

15 

1111111111111~1111~111rn 11111111~1m 1111~ 1~1111~ 1111 
po 80:1. 30712 ·Chilfleston. SC 29-!.li "l803J 556-817t ·Fax. f803l i66-l t78 *9507497-03"' 
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GENER.\.L ENGINEERING LABORATORIES 
Labol"&l.clry Certil'lca.tlon.t 

STATE GEL EPI 
/'vleetillg wday 's needs •dtlz a risio11 for wmorrow . 

FL ES7!56/!!~94 El7.t72J87a>~ 
NC 23:3 
SC 101:!0 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wi-----9')9gg:;:'i9~~~~~ 

Client: Bechtel 
PO Box350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECH00l95 

Sample ID 
LabID 
Maaix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

61 

12.7 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

c 1 

Lab. Container ID 

9507497-04.01 

Repon Dare: September 02, 1995 

: KW02354 SED 
: 9507497-04 
: Soil 
: 07/24f}5 
; 07{16f}5 

: Routine 
: Client 

DL 

1 

0.14 

Method-Desctiptlon 

EPA3550 
EPA 6010A 
EPA3050 

Reference ID 

KW0235401 

Page l of2 

RL Units DF Analyst Date Ti.me Batch M C 

1 wt% LO DDT 08/lOf)S 0100 70674 1 1 

0.61 mg/kg 1.0 NRM 08J08f}5 0031 70320 ~ 

FGD 08/04f}5 1400 70320 3 

.. ,...... 
J t 

1111n 11111 m1111111111~ m11111111111 ~m 1111111lli111 
PO Box 30712 •Charleston. SC 294 l 7 "! 80Jl 556-8171 • F:i.:1. 18031 766· l l 73 •9507497-04• .. ~ 
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GEl\l'ER!-\.L ENGINEERING LABORATORIES 
Jfre1i11g today·.,. 11i:eds ll'itli u risi1111ji1r10111urroH·. L:a.bora.1.«y CertiflCllLlom 

STATE GEL EPI 
. FL E37156J87194 E3U72/K7458 

NC :!33 
SC !0120 !0582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI---9~~~'7-~~~~-

Client: Bechtel 

POBox350 

Con.tact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

LabID 

Matrix 
Dare Collected 

Dare Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

Lead 

61 

15.9 

The following prep procedures were performed: 

TRACE 

M=Methoo 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497-05.01 

Report Date: September 02. 1995 

: KW02355 SED 

: 9507497-05 

: Soil 

: 07/24/95 
: 07/26/95 
: Routine 

: Client 

DL 

1 

0.14 

Methoo-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0235501 

Page l of 2 

RL Un.its DF Analyst Date Time Batch M C 

l wt% 1.0 DDT 08/10195 0100 70674 1 

0.61 mg/kg 1.0 NRM 08/08195 0036 70320 2 1 

FGD 08/04195 1400 70320 3 

.. (' J. ,J 

I 111~111111~111!11!1111~11111m~1111l~H111111~ lI1 
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GENERAL ENGINEERING LABORATORIES 
L:tbor.llory C ertU'la.dons 

STATE GEL EPt 
FL ES7!56iS7294 F.S747'1/'S7•' 
NC 233 
SC !Ol20 l0582 
TN 01934 

CERTIFICATE OF ANALYSIS VA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl..___9998SIJ"--~~~~ 

Client: Bechtel 

PO Box.350 

Contact: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr/I0H 

cc: BECH00195 

Sample ID 

Lab ID 

Mattix 
Date Collected. 

Date Received 

Priority 
Collector 

Panuneter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

18 

103 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497..06.01 

Report Date: September 02, 1995 

: KW02356 SED 
: 9507497-06 

: Soil 
: fJ7(24f)5 

: 07(26{)5 

: Routine 

: Client 

DL 

1 

O.Q7 

Method-Description 

EPA 3550 
EPA6010A 
EPA3050 

Reference ID 

KW0"..35601 

RL Units 

1 wt% 

0.29 mg/kg 

P:ige 1of2 

DF Analyst Date TiJne Batcb. M C 

1.0 DDT 08/10{)5 0100 70674 

LO NRM 08/08{)5 0041 70320 2 

FGD 08/04195 1400 70320 3 

:/ 1 
:: J... 

I lll~l lllll l~ll lllll llrn mil !1!!11111 ~llll lllll I!~ !Ill 
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GENERAL ENGINEERING LABORATORIES 
L>l>oruory CertJOca1lon.1 

STA1E GEL EP! 
!vfr:1tri11g wdaY ·s 11eeds with ti 1·isio11 ji>r rrmwrrow. 

FL E37156187294 E37412J&7458 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00!51 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~999s;;:1~~~~~-

Client: Bechtel 
POBox350 

Coma.ct: 

Oak Ridge, Tennessee37831-0350 
Ms. Lori Keller 

Project Description= Key W esr/KVV 

cc: BECH00195 

Sample ID 
Lab ID 

Matrix 
Date Collected 
Date Received 

Priority 
Collector 

P:ira.meter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

19 

69.0 

The following prep procedures were performed: 
TRACE 

M =Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497-07.01 

Repon Date: Sept.ember 02, 1995 

: KW02357 SED 
: 9507497-07 
: Soil 

: 07/24/95 
: 07/26/95 
: Routine 
: Client 

DL 

1 

0.07 

Method-Descripdon 

EPA3550 
EPA 6010A 
EPA3050 

Reference ID 

KWQ?...35701 

Page 1of2 

RL Unit<; DF Analyst Date Time Batch M C 

1 wt% 1.0 DDT 08/10/95 0100 70674 1 

0.29 mg/kg 1.0 NRM 08/08/95 0046 70320 2 1 

FGD 08/04/95 1400 70320 3 

I llllll 11111lllll11~1lll~11111111~ !Ill llllll lllll llll llll 
P 0 Box }07 l 2 ·Charleston. SC 294 ! 7 • (303) 556-8 17 l • fav.. ( 803 l 766- l ! 78 "'9507497-07"' . .,., 

"'•~ ?r;n:(,,'.d '. irt c.,,; ... ::· ... : ... :J ::•::r•i::-



GENERA.L ENGL'l"EERING LABORATORIES 
Laboratory C crtUlcaL!ons 

STATE GEL EPI 
.V!eetill" tmlm"s 11eeds 11·i1/i a 1·isio11 ti11· w11wrro1L ,") . _, 

FL ES7156ffl'294 ES7472/8'745° 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl---9998&H't--~~~~-

Client: Bech rel 

PO Box350 

Coruac:t: 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: Key Wesr/KW 

cc: BECH00195 

Sample ID 
Lab ID 
Ma.crix 
Dace Collected 
Dare Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

13 

143 

The following prep procedures were performed: 

TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497-08.01 

Report Date: September 02. 1995 

: KV/02358 SED 
: 9507497-08 

: Soil 
: CJ7(24f}5 

: 07(26!}5 

: Routine 

: Client 

DL 

0.06 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KV/0235801 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

wt% 1.0 DDT 08/10!}5 0100 70674 

0.27 mgJkg 1.0 NRM 08/08!}5 0051 70320 2 

FGD 08/04!}5 1400 70320 3 

25 

11umm11111~ 11~111m 11111m~11111111~ 11m 1111 im 
PO Box .307 [ 2 ·Charleston. SC 29.+ l 7 • 180.3 l jjfi-8 171 • F:n ( 803 l 766-1 l 73 •9507497-08• ..... 
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GENERAL ENGINEERING LABOR--\.TORIES 
:Vfeeting wdu·• ·_, w:eds 11·i;ii a t·isio11Jrir10111orro1t·. L1bon.t.ory C ertltlC21lotu 

STATE GEL EP! 
FL E3"7156i37294 ES'747:n'7458 
NC i:i:::; 
SC 10120 10582 
DI 029~ 

~~~~~~~~~~~~~~C_E_R~T_IF_I_C_._AT~E_O~F_A_N~A_L_Y_'S_I_S~~~~-~:iim~~~~ 

Client: Bechtel 

PO Box350 

Cant.act: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori K.elle:r 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

Lab ID 
Mattix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

16 

261 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497--09.01 

Report Date: September 02., 1995 

: KW02359 SED 
: 9507497-09 

: Soil 

: fJ7/24fi5 
: ITT (2Jjfj5 

: Routine 
: Client 

DL 

1 

0.07 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0235901 

Page 1 of2 

RL Units DF Analyst Date Time Bat.ch M C 

1 wt% 1.0 DDT 08110195 0100 70674 1 1 

0.29 mg/kg 1.0 NRM 08/08/95 0056 70320 2 1 

FGD 08/04/95 1400 70320 3 

27 

111111111m 1~1111~111m 11111111~ 11111111111111111~ im 
P 0 Bu~ 307 l:! • Charlesmn. SC :?.9·H 7 '\803) 556-817 l • F:ix 1 S03 i 766-l l 78 *9507497-09* ... ,,, l-.: ~·~'."!"",! •n ,.,__..._·~· ... ·~....:J .:,,1f'".:r 



GENERAL ENGINEERING LABORATORIES 
l..aboz::o,tory Cer1l.1\c:a!.lons 

STATI! GEL EPI 
FL E!il.56187294 ES7412/r 
NC 133 
SC !O!:W 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA oom 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-:wI-..--g99ssn.--~~~~-

Client: Bechtel 

POBox.350 

Coruact: 
Oak: Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECHOO 195 

Sample ID 
LWID 
Mattix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

70 

27.4 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = ~ontainer 

Cl 

Lab. Container ID 

9507497-10.01 

Report Date: September 02. 1995 

: KW02360 SED 
: 9507497-10 
: Soil 
: 07(24195 
: 07(26/95 

: Routine 
: Client 

DL 

1 

. 0.18 

Method-Description 

· EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0236001 

Page 1 of2 

RL Units D F Analyst Date Time Batch M C 

1 wt% 1.0 DDT 08/10195 0100 70674 l .. .1 

0.78 mg/kg LO NR.\!1 08/08195 0101 70320 2 

FGD 08/04195 1400 70320 3 

I HI 11111 rn11 Im[ !Im 111!111[~ !Ill !Ill~ !II[! Im [lit 
POBo"<30712 •(h:J.I'lc:s:on.sc·::9~17 ·1303l556-Sl7i ·F:ixiS0J)766-lt7S *9507497-10* 



GENER~L ENGINEERING LABORATORIES 
t....bor.auiry Certillca.Uom 

STATE GEL EPI 
Fl. E87!56/S1294 ES7472/S7458 
NC ::!33 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~WI---9~SS'P9~~~~~ 

Client: Bechtel 

PO Box350 

Com.act: 
Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesriKW 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

Collector 

Parameter Quallfler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

36 

The following prep proeedures were performed: 
TRACE 

M=Metbod 

Ml 
M2 
M3 

C = <;:onta.iner 

Cl 

Lab. Container ID 

9507497-11.01 

Report Dace: September 02., 1995 

: KV/02361 SED 
: 9507497-11 
: Soil 

: 07/24195 
: 07/26/95 
: Routine 
: Client 

DL 

l 

0.09 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KV/0236101 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% 1.0 DDT 08/10195 0100 70674 

0.38 mgJkg 1.0 NR.\1 08/08/95 0106 70320 2 1 

FGD 08/04195 1400 70320 3 

31 

l llllll lllll lllll lllll Ill~ 11111!II~1111 ~1111~lllllll1111 
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GENERA.L ENGINEERING LABORATORIES 
Laboratory C ertifk:aLlons 

STATE GEL El'! 
FL E37!56/V294 E374/1/37453 
NC 23J 
SC !0110 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA OO!S! 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-wr.._____g~88.TI9'--~~~~ 

Client: Bechtel 

PO Box350 

Cont.act: 
Oak Ridge, Tennessee 37831-D350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifler Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 

Lead 

71 

57.1 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497-12.01 

Report Date: September 02. 1995 

: KW02362 SED 

: 9507497-12 
: Soil 
: 07(2jt95 
: 07(26t95 

: Routine 
: Client 

DL 

0.19 

Method-Description 

EPA.3550 
EPA 6010A 

EPA.3050 

Reference ID 

KW0236201 

RL Units 

l wt% 

0.84 mgJkg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 08{10/95 0100 70674 

1.0 NRM 08/08t95 0122 70320 2 

FGD 08/04/95 1400 703'.!0 3 

') ·~ 
0 ._; 

I llllll lllll lllll lllll lll~ 1111111!~ !Ill 111111111111!11 !Ill 
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GENERA.L ENGINEERING LABOR>\TORlES 
L.abcmi.t.oc-y Cut!rta.tio<ls 

STATE GEL E?C 
fl. ES7!56f81294 El!7472187458 
N"C 233 
SC lOL20 10582 
TN 02934 

~~~~~~~~~~~~~-C_E~R_T_I_F_IC_A_T~E_O_~FA_N_rA~L_Y_S_IS~~~~-: :;iim~~~~ 

Client: Bechtel 

POBox350 

Contact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key Wesr/f:C'YV 

cc: BECH00195 

Parameter 

Organic Prep 

. Sample ID 

Lab ID 
Matrix 
Date Collected 

Date Received 

P:rioricy 
Collector· 

Quallfler Result 

Evaporative Loss @ 105 C 
Metals Analysis 

55 

Lead x 4840 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C =.Container 

Cl 

L:ib. Container ID 

9507497-13.01 

Report Dar.e: September 02, 1995 

: KW02363 SED 
: 9507497-13 
: Soil 

: 07/15/95 
: 07/26/95 
: Routine 
: Client 

DL 

l 

0.12 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KWO'J...36301 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% 1.0 DDT 08/10/95 0100 70674 1 1 

0.53 mg/kg • LO NRM 08/08195 0127 70320 2 1 

FGD 08/04!95 1400 70320 3 

111m m111~111rn11111111111m~1111111111111111~ 111 
p O Bo:.. }07 l 2 • Ch;irl<!smn. SC 29-H 7 •(303) 556-3 l 7 l • F~n ( 803 l 766-1 l 78 "9507497-13* .. ~ 
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GENERAL ENGL.'IEERING LABQR;\TORIES 
Laboni.lory Certlficallons 

STATE GEL EP! 
FL Eg"T156/l!7294 E&7472/3" 
NC :l3J 
SC 10!20 10582 
TN 02914 

~~~~~~~~~~~~~-C_E~R_T_IF_I_C_A_·T~E_O_F~A_N_A_· _L_Y_S_IS~~~~-:___:~w~~~~ 

Client: Bechtel 

PO Box3.50 

Contact: 

Oak Ridge. Tennessee 37831..03.50 

Ms. Lori Keller 
Project Description: Key W est/K:W' 

cc: BECH00195 

Sample ID 

Lab ID 
Manix 
Dare Collected 

Date Received 

Priority 

Collector 

Parameter' Qualifier' Result 

Organic Prep 
Evaporative Loss@ 105 C 

Met:i.Js Analysis 
Lead 

55 

D 5700 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container' 

Cl 

Lab. Container' ID 

9507497-21.01 

Report Date: September 02, 1995 

: 9507497-13 DLl KW02363 SED 
: 9.507497-21 

: Soil 

: UJ(lj/95 
: 07/26/95 
; Routine 
: Client 

DL 

1 

0.59 

M etbod-Description 

EPA3550 
EPA 6010A 
EPA3050 

RefeI"ence ID 

KW0?..36301 

RL Units 

1 Wt% 

2.6 mg/kg 

Page l of2 

DF Analyst Date Time Batch M C 

1.0 BDG 08/10/95 1100 70791 J\Y 

5.0 NRM 08/10/95 1953 70320 2 

FGD 08/04f)5 1400 70320 3 

51 

111m 111111~~ 1111111m 11111!11111111111111111111m 1111 
p O Box }071::; • Ch;.Lfksmn. SC :!9,..17 • 1303 l 556-8 i 7 ! ·fa'( ( 803 J 766- i l 73 *9507497 .21 • 
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GENER.\L ENGINEERING LABOR.\TORIES 

CERTIFICATE OF ANALYSIS 

Client: 

Cont.act: 
Project Description: 

Bechtel 

PO Box3SO 
Oak Ridge. Tennessee 37831..0350 
Ms. Lori Keller 

Key W es'C/'J:CIR 

cc: BECH00195 ReponDate: August31, 1995 

Sample ID 
LabID 
Ma.trix 
Date Collecred 

Dale Received 
Priority 

Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 7.8 
Arsenic u 42.l 
Barium 331 
Cadmium u 33 
Chromium u 4.2 
Le:i:.d 239 
Selenium u 84.l 
Mercury u 1.0 

The following prep procedures were performed: 
ICP 
Mercury 

TCLP Prep for Metals 

M= Method 

Ml 
M2 
M3 
M4 
M5 

C = Container 

Cl 

Lab. Container ID 

9508288..01.01 

: KW02363 SED 

: 9508288..01 

:TCLP 
: 07(15!95 

: 08/14!95 
:Rush 
: Client 

DL 

7.8 
42.1 

2.2 

33 
4.2 

36.4 

84.1 

LO 

Method-Description 

EPA6010A 

EPA 7471 
EPA3005 

EPA 7470 

EPA 1311 

Reference ID 

9507497-13 

RL 

30.0 
300 
30.0 
5.0 

30.0 
100 
300 
2.0 

Un.its 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ugfl 

ug/l 

Laborllllry Certi!lcatioa.s 

STATE GEL EPr 
FL E37tS6/872"4 £3747'.Z/'87458 
NC m 
SC 10120 10582 
TN 02934 
VA 00151 
WL--9998S179 ·-----

P::i.ge 1 of2. 

DF Analyst Date Time Batch M C 

1.0 JSS 08{2.1!95 1256 71326 1 
1.0 

1.0 

1.0 
1.0 

1.0 

1.0 
LO DVW 08!Tlf)5 1605 71419 2 

DVW 08/19!95 1305 71326 3 
BBJ 08121!95 2100 71419 4 

JL 08/17!95 2010 71040 5 

9 
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GENERAL ENGINEERING LABORATORIES 
Labora.tory C ertlflcailon.s 

STATE. GEL EPI 
FL ES7156J87294 FS7472/r 
NC 2J3 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl----991188-rl'r-~~~~ 

Client: Bechtel 
PO Box350 

Conuu::t: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/J.(YV 

cc: BECH00195 

Sample ID 
Lab ID 
Matrix 
Dare Collected 
Dare Received 
Priority 
ColleGtar 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead 

64 

442 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
MJ 

C = Container 

Cl 

Lab. Container ID 

9507497-14.01 

Repon Date: September 02, 1995 

: KW02364 SED 
: 9507497-14 
: Soil 
: 07{2.5(95 

: 07/26/95 
: Routine 

: Client 

DL 

1 

0.15 

Method-Description 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0236401 

Page 1of2 

RL Units DF Analyst Date Time Batch M C 

Wt% 1.0 DDT 08110/95 0100 70674 1 

0.66 mg}kg 1.0 NR.\-1 08/08195 0132 70320 2 

FGD 08/04i95 1400 70320 3 

n-· 
"\ . ..... . 

1111111 !Ill! l!I~ ml !Im ~Ill Ill~ !Ill 111111 ~l\11!1! \Ill 
p O Bo:o; 307 I~ • Charlt:smn. SC ~9-H 7 ·1303 l 556-817 l • F:i.x I 303 l 766-1173 *9507497 .14• 
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GENERAL ENGINEERING LABORATORIES 
Laborall.o<'y C•rtln<c:atf~ 

STATE Gl!L E?! 
FL E37156i87294 E:s7~~458 
NC 233 
SC 10120 t05S2 
TN 02934 

~~~~~~~~~~~~~~C_E_R_T~IF_I_C_A_· T_i_E_O~F_A_N_._A_L_Y_S_I_S~~~~-~ :~iim~~~~ 

Client: Bedu:el 

POBox350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: KeyWesrJKW 

cc: BECH00195 

Sample ID 

LabID 

Ma.r::rix 
Dare Collected 

Dare Received 

Priority 
Collector 

Parameter Qua.lifie r Result 

Organic Prep 
Ev:rporarive Loss@ 105 C 

Metals AnaJysis 

Lead 

65 

42.0 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C =Container 

Cl 

L:i.b. Cont:liner ID 

9507497-15.01 

Report Dare: September 02. 1995 

: KW02365 SED 
: 9507497-15 

: Soil 

: 07!25fJ5 
: rJ7(l6/95 
: Routine 

: Client 

DL 

0.15 

Method-Description 

EPA3550 
EPA6010A 
EPA3050 

Reference ID 

KW0236501 

Page l of2 

RL Units DF AnaJyst Date Time Batch M C 

1 wt% i.o DDT osno19s 0100 70674 i i 

0.68 mg/kg 1.0 NR.Ivf 08/08/95 0137 70320 2 1 

FGD 08/04/95 1400 70320 3 

1111111111111~~ 11111111~ 11111111~ II~ 1111111111111~ llll 
PO Bo'I. 307 l 2 • Ch:irlo::smn. SC :!9J. l 7 • (803) 556-~ 17 l ·fa,! 803 l 766- t l 78 "9507497-15" 
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GENERAL ENGINEERING LABORATORIES 
Laboralory Certlflca.tloa.s 

STATE GEL EP! 
Jfreri11:; wduy's 11eeds wirli u 1·isio11 ;iir w11uJ1To11·. 

FL .ES/!56187294 EZ7472%7~ 

NC 233 
SC 10!::0 !0582 
TN 02934 

______ ___,.. _______ C_E_R_T_I_F_I_C_A_T_E_O_F_A_N_-A_L_Y_S_IS _____ ~~i~m ____ _ 

Client: Bechtel 

PO Box350 

Con!aet: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 

Project Description: KeyWesr/KW 

cc: BECH00195 

Sample ID 

Lab ID 
Matrix 
Date Collected 

Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 

Lead 

65 

9.1 

The rollowing prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497-16.01 

Report Date: September 02. 1995 

: KW02366 SED 
: 9507497-16 

: Soil 

: ITT/25/95 

: ITT 126/95 

: Routine 

: Client 

DL 

0.15 

Method-Description 

EPA3550 

EPA6010A 

EPA 3050 

Reference ID 

KW0236601 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

wt% 1.0 DDT 08/10/95 0100 70674 

0.68 mg;kg LO NRM 08/08$5 0142 70320 2 

FGD 08/04/95 1400 70320 3 

·41 

1111111111111~11irni11rn 11111111~ 1111111rn 111111t11111 

P 0 Box .30712 • Ch::irkscon. SC 29417 • ( SOJ l 556-S 171 • F:ix I SOJ l 766-1173 *9507497-16"' .. ~ 
.. ., :.JP,~·::: ,,, •" "I O < ..... 



GENERAL ENGli~EERING LABORATORIES 
L.aban.tor:r CertlficaLloru 

STATE GEL E?l 
FL E371561'87194 ES747:?./87458 
NC 233 
SC 10120 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-Wl---9~88:·~--~~~~~-

Client: Bechtel 

PO Box 350 

Contact: 
Oak Ridge. Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key Wesr/KW 

cc: BECH00195 

Sample ID 

LabID 

Matrix 
Dace Collected 
Date Received. 

Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

39 

1180 

The rollowiDg prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Conbiner ID 

9507497-17.01 

Repon Dace: September 02, 1995 

: KW02367 SED 
: 9507497-17 

: Soil 

: ITT/25195 
: (J7{26195 

: Routine 

: Client 

DL 

0.09 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0236701 

RL Units 

0.40 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 DDT 08/10195 0100 70674 

1.0 NRM 08/08195 0147 70320 2 

FGD 08/04195 1400 70320 3 

,1 ., 
'-± .) 

I llllll lllll lllll ll!ll lllll lll!l Ill~ llll llllll lllll llll !Ill 
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GENERAL ENGINEERING LABORATORIES 
Laboratory C ert.illcations 

STATE GEL E'I 
FL E87156/87294 E37~::JS? 
NC 233 
sc 10120 :oss2 
TN 02934 

~~~~~~~~~~~~~-C_E~R_T_IF_I_C_A_· T~E_O~F_A_N_A_· _L_Y_S_IS~~~~-~~im'---~~~ 

Client: Bechtel 

PO Box. 350 

ConlaCt: 
Oak Ridge, T en:m:ssee 3 7831-0350 

Ms. Lori Keller 
Project Description: Key Wes~ 

cc: BECH00195 

Sample ID 
LabID 
Matrix 
Date Collected 
Date Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

'1etals Analysis 

Lead 

62 

x 9190 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507497-18.0l 

Report Date: September 02. 1995 

: KV/02368 SED 

: 9507497-18 
: Soil 

: 07/25/95 
; 07(26/95 

: Routine 

: Client 

DL 

1 

0.14 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KV/0236801 

Page l of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% LO DDT 08/10/95 0100 70674 I 1 

0.61 mg/kg LO NRM 08/08/95 0152 70320 2 _ 

FGD 08/04/95 1400 70320 3 

1111~1 mll lllll ll~l lllll lllll lll!l llll llllll lllll II~ !Ill 
P 0 Bo:d07 I:! • Charkston. SC 29-H 7 • l803l 556-8171 • F:.i.x. i 803) 766- l l 73 *9507497-18"' .... 
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Labor:W>ry C •rtiflca.tlons 

STATE GE!.. EPr 
FL ESTl.56/87'-94 ES7472/8745S 
NC 233 
SC 101:!1 10582 

:-..\> i:..'', I, \·p 

f~B. -~\ 
-- -- , 

.... 1>411> 
---/ -- _....., 
~ ..... 
oR .. 1 TQR\>C.::.-

GENER;\L ENGINEERING LABOR4-TOR1ES 
J!i:ering r11da1:'s 11ecds ll'id1 a 1·isirm fur 10111rJrr1111« 

TN 02934 

~~~~~~~~~~~~~~C_E_R~T_IF_I_C_A_·_T_E_O~F_A_._N_A_L_Y_"S_I_S~~~~-· ~ ~~~hz~.9'--~~~-

Client: Bechtel 

PO Box350 

Con.tact: 

Oak Ridge, Tennessee 37331-0350 

Ms_ Lori Keller 

Project Description: Key West/KW 

cc: BECH00195 

Sample ID 

LabID 

Malrix 
Date Collected 

Date Received 

Priorir:y 
Collector 

P:irameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
' Le.ad 

62 

D 10500 

The following prep procedures were performed: 

TRACE 

M =Method 

Ml 
M2 
M3 

C Cont:iiner 

Cl 

L:ib. Container ID 

9507497 -22.01 

Report Date: September 02, 1995 

: 9507497-18 DLl KW02368 SED 
: 9507497-22 

: Soil 

: 07(25195 
: crl/215195 
: Routine 

: Client 

DL 

0.69 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0236801 

RL Un.its 

l wt% 

3.1 mg/kg 

Page 1 of2 

DF Analyst Date Time Batch M C 

1.0 BOG 08/10/95 1100 70791 l N 

5.0 NRM 08!10t95 1957 70320 2 

FGD 08/04195 1400 70320 3 

I llml 11111lllll1rn1 lllll lllll lllll llll llllll llm II~ !Ill 
PO Box30il2 ·Charleston. SC 29-i. l 7 • ! 803l556-o171 • fad303 l 766-l l 73 "9507497-22" 
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GENER4.L ENGINEERING LABOR.\.TORIES 
Laboruocy Cert1ncat1oas 

STATE .GEL EPI 
FL E87156~7294 ES7472/'!>14'.i• 
:SC 233 
SC 10120 10582 
TN 02934 

~~~~~~~~~~~~~_C_E_R_T~IF_I_C_A_T_E~O_F~A_N_A_L_Y~S_IS~~~~-~~:~,,__~~~-

Client: Bechtel 
PO Box350 

Contact: 
Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key W esr/K:W 

cc: BECH00195 

Sample ID 
Li.bill 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Metals Analysis 
Silver u 7.8 
Arsenic u 42.1 
Bariwn 210 
Cadmium u 33 
Chromium u 4.2 
Le:i.d u 36.4 
Seleniwn u 84.l 
Mercury u 1.0 

The following prep procedures were performed: 
ICP 
Mercmy 
TCLP Prep for Metals 

M=Method 

Ml 
M2 
M3 
M4 
MS 

C = Conbiner 

Cl 

Lab. Container ID 

9508288-03.01 

Repon Dau:: August 31, 1995 

: KW02368 SED 9507497-18 
: 9508288-03 
:TCLP 

: 07(25195 
: 08/14/95 
:Rush 

: Client 

DL 

7.8 

42.1 

2.2 
33 
4.2 

36.4 
84.1 

1.0 

Method-Description 

EPA 6010A 
EPA 7471 
EPA3005 
EPA 7470 
EPA 1311 

Reference ID 

RL 

30.0 

300 
30.0 
5.0 

30:0 
100 
300 
2.0 

Units 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

Page lof2 

DF Analyst Date Time Batch M C 

1.0 JSS 08/21/95 1300 71326 1 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 DVW 08/22/95 1610 71419 2 1 

DVW 08/19/95 1305 71326 3 

BBJ 08(21/95 2100 71419 4 
JL 08/17/95 2010 71040 5 

13 
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GENERAL ENGINEERING LABORATORIES 
Labontory Certiflc;UJon.s 

STATE GEL EPf 
FL ES7156i87:94 ES7472/87458 
NC 233 
SC 101'.!0 10582 
TN 02934 

~~~~~~~~~~~~~~C_E~R_T_I_F_IC~A_T_E~O_F_A_·_N_A_L_Y~S_IS~~~~-~:ib::,,__~~~-

Client: Bechtel 

PO Box:350 

Con[J!Ct; 
Project Description: 

Oak Ridg~. Tennessee 37831-0350 

.Ms. Lori Keller 

cc: BECH00195 

KeyWesr/KW 

Sample ID 

Lab ID 

Marrix 
Date Collected 

Dace Received 

Priority 

Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

22 

90.4 

The following prep procedures were performed: 
TRACE 

M:Method 

Ml 
M2 
M3 

C =Container 

Cl 

Lab. Container ID 

9507497-19.01 

Repon Dace: September 02. 1995 

: KW02369 SED 
: 9507497-19 

: Soil 

: ITT {25/95 

: 07/26/95 
: Routine 

: Client 

DL 

1 

0.07 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0236901 

Page 1of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% 1.0 DDT 08/10/95 0100 70674 1 1 

0.31 mg/kg LO NRM 08/08!95 0158 70320 2 1 

FGD 08i04/95 1400 70320 3 

111111111111m~11111 !trn ~Ill Ill~ !Ill 111111!!Ill1rn \Ill 
p O Box 30712 • Chart~sron. SC 29-+ t 7 • (803) 556-8171 • F:ix ( 803 l 766-1178 "'9507497-l9'• 
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GENERAL ENGINEERING LABOR;\ TORIES 
Laboratocy C utltlcalloiu 

STATE GEL EPI 
,\rli:i:ring t()([m· ·s 1wi:ds lrfri; u 1·isio11 fi1r r11morrm1· 

FL E87156/S7294 F:l74T'.../S74'-
NC 233 
SC 10120 10582 
TN 029:!4 

CERTIFICATE OF ANALYSIS VA 001.St 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~wt----999~1=7'!--~~~~-

Client: Bechtel 

POBox350 

Contact: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECH00195 

Sample ID 
LabID 

Mattix 
Dare Collected 

Dare Received 

Priority 
Collector 

P:irameter Qualifier Result 

Organlc Prep 
Evaporative Loss@ 105 C 

Metals Analysis 
Lead x 4620 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 

M3 

C = Container 

Cl 

Lab. Container ID 

9507497-20.01 

Report Dare: September 02. 1995 

: KW02370 SED 
: 9507497-20 

: Soil 
: 07/25/95 
: 07(26/95 
: Routine 

: Client 

DL 

1 

0.08 

Method-Description 

EPA3550 

EPA6010A 

EPA3050 

Reference ID 

KW0'.237001 

Page 1 of2 

RL Un!ts DF Analyst Date Tlm.e Batch M C 

1 wt% 1.0 DDT 08/10195 0100 70674 1 l 

0.35 mg/kg LO NRM 08/08195 0203 70320 2 

FGD 08/04195 1400 70320 3 

llllU lllll l~ll lrnl !Im 11111111111111 ~11111111111~ !Ill 
P O Box 307 i 2 ·• Ch:rr!escon. SC 29-H 7 • ( 303) 556-8 I 71 • F:.ix i 803 l 766- ! l 78 •9507497-20* .... 
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j~ln -~% 
-~ I - GENER'-\.L ENGINEERING LABORATORIES Labor.iloryCertiflcaJ.loru - ~ -..7 • ,.._ J!n::ing roduy'.1 needs 11·illi ti 1·isiunfi!r ru11wrro1r. 

~ '" O~r\ TOR\\'...-:--

CERTIFICATE OF ANALYSIS 

Client: Bechtel 
PO Box350 

Conract: 

Oak Ridge, Tennessee 37831-0350 

Ms. Lori Keller 
Project Description: Key West/KW 

cc: BECHO<H95 

Sample ID 
Lab ID 
Manix 
Dar.e Collected 
Dar.e Received 
Priority 

Collector 

Parameter Qualifier Result 

Org:ink Prep 
Evaporative Loss @ 105 C 

Metals Analysis 

/-, Lead 

32 

D 5360 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

c 1 

Lab. Container ID 

9507497-23.01 

Report Date: Sepe.ember 02, 1995 

: 9507497-20 DLl KW02370 SED 

: 9507497-23 

: Soil 

: 07/25/95 
: 07(26/95 

: Routine 
: Client 

DL 

1 

0.40 

Method-Description 

EPA3550 

EPA 6010A 

EPA 3050 

Reference ID 

KW0?-37001 

RL Units 

wt% 

1.8 mg/kg 

STATE GEL EP! 
FL E37 l 5ci8"i":S4 E37472JS7458 
NC 1:13 
SC lOlW 10582 
TN 02934 
VA 00151 
WI 999S8779 

Page 1of2 

DF Analyst Date Time Batch M C 

1.0 BDG 08/10/95 1100 70791 N 

5.0 NRM 08/10/95 2002 70320 2 

FGD 08i04/95 1400 70320 3 

11111111m1111~ m1 m~ m~ m~ mi m1111m 11~ 1111 
*9507497-23'" 
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GENER:\L ENGINEERING LABORATORIES 
ubon.IOQ' Cer!lfla.tloa:s 

STATE GEL E?i 
FL ES7156l87:!94 E37472137 
NC 2'.!3 
SC 101~ 10582 
TN 02934 

CERTIFICATE OF ANALYSIS vA 001s1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Wl---9998&71~~~~~-

Clie:nc 

Contact: 

Bechtel 

POBox350 
Oak Ridge, Tennessee 37831-0350 
:Ms. Lori Keller 

Project Description: Key Wesr/KVV 

cc: BECHOOI95 

Sample ID 

LabID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Report Da.Ie: September 01, 1995 

: KW02371 SED 
: 9507498-01 
: Soil 
: 07125/95 
: 07/26/95 
: Routine 

: Client 

Page lof2 

Parameter Qualifier Result DL RL Un.its DF Analyst Date Time Batch M C 

Organic Prep 
Evaporative Loss @ 105 C 

Metals Analysis 
Lead 

27 

786 

1 wr.% LO BDG 08/l 0f)5 0905 70675 1 . l 

0.15 0.67 mg/kg LO NR..Vf. 08/08f)5 0302 70321 2 

The following prep procedures were performed: 
TRACE 

-<VI = Method 

Ml 
M2 
M3 

C = Container 

Cl 

ub. Container ID 

9507498-01.01 

M ethoo-Descriptlon 

EPA3550 
EPA6010A 

EPA3050 

Reference ID 

KW0237101 

DVW 08J05f)5 1155 70321 3 

8 

111111111111m11111111rm111~ m1111111111111111111111111 

P O Box 30712 • Ch:irlcsmn. SC 29-H 7 • ( 803 l 556-8 l 7 ! •Fax 1803} 766-1 l 78 •9507498-01"' 
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L:i.boratocy Certifications 

STATE GEL EPI 
FL a1:.56t87294 ES747'.!'S7...S& 
NC 2:33 

\_.l.'.-·''•i\· 

J~B~ . . ~-:-%. 
.. ~ 

'-- ...... --_, .. ·'-
-:? v 
011".·iTott\'(..~-

GENER4.L ENGL'\'EERlNG LABOR~TORIES 

SC 1012:() 10582 
TN 02934 

~~~~~~~~~~~~~-C_E_R_T~IF_I_C_A_T_E~O_F~A_N_A_L_Y_S_I_S~~~~-~:~m~~~~ 

Client: Bechtel 
PO Box 350 

Contact: 

Oak Ridge, Tennessee 37831-0350 
Ms. Lori Keller 

Project Description: Key West/KW 

cc: BECHOOI95 . 

Sample ID 
LabID 
Mattix 
Date Collected 
Date Received 

Priority 
Collec10r 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 

Metals Analysis 

' Lead 

26 

757 

The following prep procedures were performed: 
TRACE 

M=Method 

Ml 
M2 
M3 

C = Container 

Cl 

Lab. Container ID 

9507498-02.01 

Report Dace: Sepcembe:r 01, 1995 

: KV/02372 SED 
: 9507498-02 
: Soil 
: 07!25/95 
: 07(26/95 
: Routine 
: Client 

DL 

0.15 

Method-Description 

EPA355D 
EPA 6010A 
EPA3050 

Reference ID 

KW0237201 

Page 1 of2 

RL Units DF Analyst Date Time Batch M C 

1 wt% 1.0 BDG 08/l0/95 0905 70675 l 1 

0.67 mg/kg 1.0 NRM 08/08/95 0307 70321 2 1 

DVW 08/05/95 1155 70321 3 

10 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

237301 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUA!_ Case No.: KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265769 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 76.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70.:...2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 156 EN p - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury NR - -7440-02-0 Nickel NR -7440-09-7 Potassium NR -

7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

237401 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265770 

Level (low /med) : LOW Date Received: 07/29/95 

% Solids: 40.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony_ -7440-36-0 NR -7440-38-2 Arsenic NR 
Barium 

- -7440-39-3 NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -744_0-70-2 NR 
chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 145 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -
7440-02-0 Nickel NR -
7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN THE SAMPLE.~------------------~ 

FORM I - IN ILM02.1 

;;ooo 11 



U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

237501 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water).: SOIL Lab Sample ID: 265771 

Level (low/med): 

% Solids: 

LOW 

82.5 

Date Received: 07/29/95 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony- - NR 
7440-38-2 Arsenic - - NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- -

NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR 
7439-92-1 Lead 0.17 u EN p - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 

;;00012 



U.S. EPA - CLP 

1 EPA SM[PLE NO. 
INORGANIC ANALYSES DATA SHEET 

237601 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265772 

Level (low /med} : LOW Date Received: 07/29/95 

% Solids: 82.8 

Concentration Units (ug/L or mg/kg dry weight}: MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony= - NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 176 EN p 
- - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-·6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -
7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDitJ:t1 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE.~--------------------~ 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

237701 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Cade: AQUAI_ Case Na.: KWFLA SAS Na.: SDG No.: 52814 

Matrix (sail/water) : WATER Lab Sample ID: 265820 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c 

Aluminum -
Antimony- -
Arsenic - -

-Barium -
Beryllium -

-Cadmium 
Calcium- -
Chromium -

- -Cobalt -- -Copper __ -Iron -Lead 2.6 B 
Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium - -Silver 
Sodium-- -

-Thallium -Vanadium - -Zinc -cyanide_ -
-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

ILM02.1 



U.S. EPA - CLP 

1 EPA SA1-l:PLE NO. 
INORGANIC ANALYSES DATA SHEET 

237801 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265773 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 84.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 
chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 32.7 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -- -7440-23-5 Sodium NR -7440-28-0 Thallium NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

;)()(]()1_5 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

237901 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265774 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 74.7 

Concentration Units (ug/L or mg/kg dry weight}: MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 19.1 EN p - - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -7440--23-5 Sodium NR -7440-28-0 Thallium NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

2:18001 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water) : SOIL Lab Sample ID: 265775 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 69.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7 
7 

440-02-0 
440-09-7 

7782-49-2 
7 440-22-4 
7440-23-5 
7440-28-0 
7 440-62-2 
7440-66-6 

Color Before: GRAY ---
Color After: YELLOW 

Comments: 

Analyte Concentration c Q M 

- -Aluminum NR 
Antimony- - NR 
Arsenic - NR 
Barium - -

NR 
Beryllium - NR -Cadmium NR 
Calcium- -

NR -Chromium NR - -Cobalt NR -- -Copper __ NR -Iron NR -Lead 7.7 EN p - - - -Magnesium - NR 
Manganese NR -Mercury_ NR -Nickel NR -Potassium NR 
Selenium - NR 
Silver - - NR 
Sodium - NR -Thallium NR 
Vanadium- - NR 
Zinc - - NR -cyanide NR -

- -
Clarity Before: Texture: 

Clarity After: CLEAR Artifacts: 

FORM I - IN 

MEDII$ 

ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238101 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265776 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 74.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR 
7440-43-9 Cadmium NR - -7440-70-2 Calcium NR 

Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 740 EN p 
- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR ·- -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238201 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265777 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 44.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony:= 

-
NR 7440-36-0 -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
Chromium -

7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 688 EN p 
- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97:...6 Mercury_ NR -

7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
Thallium 

-
7440-2S-O NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238301 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265778 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 75.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

-7429-90-5 . Aluminum NR 
Antimony- -7440-36-0 NR 

7440-38-2 Arsenic - - NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- -

NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 2.2 EN p 

- - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
Thallillin -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

.Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238401 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265779 

Level (low/med): 

% Solids: 

LOW Date Re~eived: 07/29/95 

83.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -

7439-92-1 Lead 3.8 EN p 
- - - -7439-95-4 Magnesium NR -

7439-96-5 Manganese NR -
7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -

7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238501 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265780 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 83.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

-7429-90-5 Aluminum NR 
Antimony:= -7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -

7440-43-9 cadmium NR -7440-70-2 Calcium NR 
chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 0.92 EN p - - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -

7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
Thal limn 

-
7440-28-0 NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA. SA.MPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238601 
Contract: 95211 ---Lab Name: ITS_AQUATEC_LABORATORIES_ 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265781 

Level (low /med) : LOW Date Received: 07/29/95 

% Solids: 68.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7 
7 

440-28-0 
440-62-2 

7440-66-6 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Analyte concentration c Q M 

- -Aluminum NR 
Antimony= - NR -Arsenic NR 
Barium - - NR -Beryllium NR -Cadmium NR -Calcium NR 
Chromium - NR - -Cobalt NR -- -Copper __ NR -Iron NR -Lead 1570 EN p 

- - - -Magnesium NR -Manganese - NR 
Mercury_ NR -Nickel NR -Potassium NR -Selenium NR - -Silver NR 
Sodium-- -

NR -
Thallium NR 
Vanadium- - NR - -Zinc NR -Cyanide_ NR -

- -
Clarity Before: Texture: 

Clarity After: CLEAR Artifacts: 

FORM I - IN 

MEDIUM 

ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238701 
Lab Name: ITS AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265782 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 51.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

-7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -
7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR -
7440-70-2 Calcium NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 17.4 EN p - - - -
Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium . NR -7782-49-2 Selenium NR - -7440-22-'4 Silver NR 
Sodium-- -7440-23-5 NR -

7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 

.)()()Q~.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238801 
Lab Name: ITS_AQUATEC LABORATORIES Contract: 95211 ---
Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL 

Level (low /med) : LOW 

Lab Sample ID: 265783 

Date Received: 07/29/95 

% Solids: 81.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum - NR 
Antimony= - NR 7440-36-0 -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 131 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
ThalliU'iTI -7440-28-0 NR - -

7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: BROWN clarity Before: Texture: MEDIT.n;f 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 

''r)"'( 
I){ IJ )~5 



U.S. EPA - CLP 

1 EPA .SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

238901 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---

Lab Code: AQUAI_ Case No . : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

Lab Sample ID: 265784 

Date Received: 07/29/95 

52.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 

7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -
7439-92-l Lead 172 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -
7440-22--4 Silver NR 
7440-23-5 Sodium-- - NR 
7440-28-0 Thallium - NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA S&~PLE NO. 
INORGANIC ANALYSES DATA SHEET 

239001 
Lab Name: ITS_AQUATEC LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265785 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 36.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

Aluminum 
Antimony= 
Arsenic 

-----7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

- ~------ -Barium 
Beryllium -------- = __ _ 
Cadmium 
Calcium 
Chromium - -------Cobalt --
Copper __ --------
Iron __ _ 
Lead 204 --- ------
Magnesium -------
Manganese 
Mercury 
Nickel -
Potassium ~------

----
----
----
----
--=-
-_EN_ 

----
----
----
----

-------- ---Selenium - ------- - ---Silver 
. -- -------- - ----Sodium 

Thallilliil ------- -
Vanadium-------- - ---

- -------- - ---Zinc --- - ---
Cyanide_ ------- -

-------- - ---

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p -NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Color Before: BROWN Clarity Before: Texture: 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 

MEDIUM 

ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239101 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265786 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 82.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 
7440-47-3 chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 281 EN p 

- - - -7439-95-4 Magnesium NR -7439:-96-5 Manganese NR 
7439-97:..6 -Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR 
7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAJ"l:PLE NO. 
INORGANIC ANALYSES DATA SHEET 

239201 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No .. : 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265787 

Level (low/med): 

% Solids:· 

LOW Date Received: 07/29/95 

82.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR -
7440-47-3 Chromium NR - -
7440-48-4 Cobalt NR -- -
7440-50-8 Copper __ NR -7439-89-6 Iron NR -
7439-92-1 Lead 71. 5 EN p 

- - - -7439-95-4 Magnesium NR -
7439-96-5 Manganese NR -
7439-97-6 Mercury_ NR -
7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -
7440-22-4 Silver NR -- -
7440-23-5 Sodium NR -
7440-28-0 Thallium NR 

Vanadium- -
7440-62-2 NR - -
7440-66-6 Zinc NR -

Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIID:1 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239301 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265788 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 74.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 0.16 u EN p 

- - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97.;...6 Mercury_ NR -7440-02-0 Nickel NR -7440--09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc. NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

-
Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239401 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265789 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 14.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum - NR 
7440-36-0 Antimony= 

-
NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR 

7439-92-1 Lead 141 - EN p - - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -

7440-23-5 NR -7440-28-0 Thallium NR -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE. _______________________ _ 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239501 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265790 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 21. 6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -
7440-38-2 Arsenic NR - -7440-39-3 Barium NR -
7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -
7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 6.7 EN p 

- - - -
Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -

7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 
7440-23-5 Sodium-- - NR -
7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -
7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

C_onunents: 
ROOTS WERE PRESENT IN SAMPLE 

~~~~~~~~~~~~~~~~~~~~~~~~ 

FORM I - IN ILM02.l 

.·.:·rJ{ :oa~ 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239601 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix {soil/water) : SOIL Lab Sample ID: 265791 

Level {low/med): LOW Date Received: 07/29/95 

% Solids: 71.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR - -
7440-70-2 Calcium NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -
7439-92-1 Lead 30.2 EN p 

- - - -
7439-95-4 Magnesium NR -
7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -
7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -7440-28-0 Thallium NR - -
7440-62-2 Vanadium NR - -
7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDitm: 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239701 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265792 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 72.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony- - NR 
7440-38-2 Arsenic - - NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
7440-47-3 chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 0.14 u EN p - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -- -7440-23-5 Sodium NR 

ThalliUiil -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -

7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Coniments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239801 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265793 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 90.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR 
Barium - -7440-39-3 NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 0.18 u EN p 

- - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -- -7440-23-5 Sodium NR -7440-28-0 Thallium NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR 
Cyanlde_ - NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

239901 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265794 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 16.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -
7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 

Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -
7440-50-8 Copper __ NR -
7439-89-6 Iron NR -
7439-92-1 Lead 35.1 EN p 

- - - -
Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -

7440-62-2 NR 
- -

7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE 

~~~~~~~~~~~~~~~~~~~~~~~~ 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240001 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water) : SOIL 

Level (low/med): LOW 

Lab Sample ID: 265795 

Date Received: 07/29/95 

% Solids: 15.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -7440-36-0 Antimony_ NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 11.5 EN p - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIU!1 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE 

~~'----~~~~~~~~~~~~~~~~--~~~ 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240101 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water}: SOIL Lab Sample ID: 265796 

Level (low/med}: LOW Date Received: 07/29/95 

% Solids: 15.6 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-
7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 119 EN p 

- - - -7439-95-4 Magnesium NR -
7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR 
Thalliwn -7440-28-0 NR -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE 

~~~~~~~~~~~~~~~~~~~~~~~ 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240201 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265797 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 16.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony- -

NR 
7440-38-2 Arsenic - NR 
7440-39-3 Barium - - NR -7440-41-7 Beryllium NR 
7440-43-9 Cadmium - NR 

Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-,.50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 106 EN p 
- - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440..;.09-7 Potassium NR -7782-49-2 Selenium NR - -

7440-22-4 Silver NR 
Sodium-- -

7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR 
zinc -7440-66-6 NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture:: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Collllilents: 
ROOTS WERE PRESENT IN SAMPLE. ____________________ ~-~ 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240301 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265798 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 11. 2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 
chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 73.2 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -
7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE 

~~~~~~~~~~~~~~~~~~~~~~-

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240401 
Lab Name: ITS_AQUATEC_LABORATORIES_ contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814_ 

Matrix (soil/water): WATER Lab Sample ID: 265821 

Level (low /med) : LOW Date Received: 07/29/95 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR - -7440-36-0 Antimony_ NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 1. 7 u p -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -

7439-97~6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-:-62-2 NR - -

7440-66-6 Zinc NR -
Cyanide_ NR -

- -
Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

/~ --------------------------------------

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240501 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water) : SOIL Lab Sample ID: 265799 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 14.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -

7440-70-2 NR 
Chromium 

-
7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 65.0 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -

7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE ----------------------------------------------

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240601 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265800 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 14.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony- - NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
7440...;..70-2 Calcium- - NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 23.3 EN p - - -7439-95-4 Magnesium NR -
7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture:: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE------------~---------~ 

FORM I - IN ILM02.l 

;J()()().J;; 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240701 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265801 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 12.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony- - NR 

Arsenic - -7440-38-2 NR - -7440-39-3 Barium NR -7440-4'1-7 Beryllium NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- -

NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 57.1 EN p - - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 ·potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -- -7440-23-5 Sodium NR -7440-28-0 Thallium NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE.~--------------------~ 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA S.M1PLE NO. 
INORGANIC ANALYSES DATA SHEET 

240801 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265802 

Level (low/med}: LOW Date Received: 07/29/95 

% Solids: 1.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR 
Barium - -7440-39-3 NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 24.3 EN p 

- - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDiu:M 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE.~------------------~----~ 

FORM I - IN ILM02.1 

(J(){J().15 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

240901 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265803 

Level (low /med) : LOW Date Received: 07/29/95 

% Solids: 82.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -

7440-38-2 Arsenic NR - -7440-39-3 Barium NR - .. 
7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 

Chromium -7440-47-3 NR - -
7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 273 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -
7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -
cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Conunents: 

FORM I - IN ILM02.l 

''(''\() t; JU ·1G 



U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

24I001 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265804 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 79.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -
Ant~mony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -

7439-89-6 Iron NR - EN_ 7439-92-1 Lead 247 p 
- -7439-95-4 Magnesium NR -

7439-96:-5 Manganese NR -
7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR . - -

7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -
Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture:: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SA...\l:PLE NO. 
INORGANIC ANALYSES DATA SHEET 

241101 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265805 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 13.7 

Concentration Units (ug/L or mg/kg dry weight}: MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony= - NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -
7439-92-1 Lead 500 EN p - - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -
7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE ----------------------------------------------

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241201 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265806 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 25.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum NR -7440-36-0 Antimony_ NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 

Chromium 
-7440-47-3 NR - -7440-48-4 Cobalt NR -- -

7440-50-8 Copper __ NR -7439-89-6 Iron NR -
7439-92-1 Lead 18.2 EN p 

- - - -
Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury NR - -

7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -
7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -
7440-28-0 Thallium NR 

Vanadium- -
7440-62-2 NR - -
7440-66-6 Zinc NR -Cyanide_ NR -

- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

. '() ,, \) uO.;~ 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241301 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265807 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 73.l 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -
Antimony_ 7440-36-0 NR -

7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -
7440-43-9 Cadmium NR -7440-70-2 Calcium NR 

Chromium -
7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 160 EN p 

- - - -Magnesium 7439-95-4 NR -7439-96-.s Manganese NR -
7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -
7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

.· \ G) (\ f) ··-o \} \}\ ,_, 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241401 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---
Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

Lab Sample ID: 265808 

Date Received: 07/29/95 

% Solids: 65.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -

7439-.92-1 Lead 141 EN p - - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -7440-23-5 Sodium NR -7440-28-0 Thallium NR -7440-62-2 Vanadium NR - -
7440-66-6 Zinc NR -Cyanide NR -

- -
Color Before: GRAY --- Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

;;ooo:-J1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241501 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265809 

Level (low /med) : LOW Date Received: 07/29/95 

% Solids: 16.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte concentration c Q M 

- -7429-90-5 Aluminum NR -7440-36-0 Antimony NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 
chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -

7439-92-1 Lead 225 EN p - - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium .. NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 

7440-62-2 Vanadium- -
NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE ----------------------------------------------

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241601 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No .. : 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265810 

Level {low/med): LOW Date Received: 07/29/95 

% Solids: 47.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR - -7440-70-2 Calcium NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 5.0 EN p 

- - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -
7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -
7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -
- -

Color Before: GRAY --- Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS AND STICKS WERE PRESENT IN SAMPLE.~------------·~-~ 

FORM I - IN ILM02.l 

'\() .. , 
I) ljo·-3 . .) ( 



U.S. EPA - CLP 

1 EPA.SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241701 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

Lab Sample ID: 265811 

Date Received: 07/29/95 

% Solids: 43.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -

7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 

Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 6.2 EN p - - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: GRAY Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS AND STICKS WERE PRESENT IN SAMPLE 

~~~~~~~~~~~~~~~~~ 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241801 
Lab Name: ITS_AQUATEC_LABORA.TORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL 

Level (low /med) : LOW 

Lab Sample ID: 265812 

Date Received: 07/29/95 

% Solids: 84.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR 
Barium - -7440-39-3 NR 

7440-41-7 Beryllium - NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92--1 Lead 0.47 _EN p 

- -7439-95-4 Magnesium NR -7439-96-5 Manganese NR - NR 7439-97-6 Mercury_ -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
Thalliwn -7440-28-0 NR 
Vanadium- - NR 7440-62-2 - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

241901 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265813 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 82.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 61.1 EN p - - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 

''0(' \) JO,_'-." .... rn 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

242001 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): WATER 

Level (low/med): LOW 

Lab Sample ID: 265822 

Date Received: 07/29/95 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony- - NR 
7440-38-2 Arsenic - -

NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper_·_ NR -7439-89-6 Iron NR 
7439-92-1 Lead 1.7 u p -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR 

Silver - -7440-22-4 NR -- -7440-23-5 Sodium NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -
Cyanide_ NR -

- -
Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

242101 
Lab Name: ITS_AQUATEC_LABORATORIES_ contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265814 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 84.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -
7440-38-2 Arsenic NR 

Barium - -7440-39-3 NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89--6 Iron NR -7439-92-1 Lead 0.17 u EN p 

- - -Magnesium 7439'""'.95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5· NR 
Thalliwn -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color ~efore: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

242201 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265815 

Level (low /med) : LOW Date Received: 07/29/95 

% Solids: 86.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -
7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 

Chromium 
-

7440-47-3 NR - -
7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -
7439-89-6 Iron NR -
7439-92-1 Lead 0.17 u EN p 

- - -7439-95-4 Magnesium NR -
7439-96-5 Manganese NR -
7439-97-6 Mercury_ NR -
7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -
7440-22-4 Silver NR -- -
7440-23-5 Sodium NR -
7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -
7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 

''()'\()~ lJ IJ ~J~J 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

242301 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265816 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 69.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -
7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR -
7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 14.6 EN p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR 
Thallilliil 

-
7440-28-0 NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -
Cyanide_ NR -

- -
Color Before: GRAY --- Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

242401 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water) : SOIL Lab Sample ID: 265817 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 64.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony_ -7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 
chromium 

-
7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 48.8 EN p - - - -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -
7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: GRAY --- Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: YES 

Comments: 
ROOTS WERE PRESENT IN SAMPLE---------------------~ 

FORM I - IN ILM02.l 

'\ r) () 0 
U\ U &1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

242501 
Lab Name: ITS_AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No. : SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265818 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 89.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429....;90-5 Aluminum NR 
Antimony= 

-
7440-36-0 NR -
7440-38-2 Arsenic NR - -
7440-39-3 Barium NR -

Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR - -
7440-70-2 Calcium NR 

chromium 
-

7440-47-3 NR - -
7440-48-4 Cobalt NR -- -
7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 49.6 EN p 

- - - -Magnesium 7439-95-4 NR -
7439-96-5 Manganese NR -
7439-97-6 Mercury_ NR -
7440-02-0 Nickel NR -
7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR -- -7440-23-5 Sodium NR -7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

242601 
Contract: 95211 ---Lab Name: ITS_AQUATEC_LABORATORIES_ 

Lab Code: AQUAI_ Case No. : KWFLA SAS No.: SDG No.: 52814 

Matrix (soil/water): SOIL Lab Sample ID: 265819 

Level (low/med): LOW Date Received: 07/29/95 

% Solids: 66.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

7429-90-5 Aluminum - -NR 
7440-36-0 Antimony- - NR 
7440-38-2 Arsenic - - NR 

Barium - -7440-39-3 NR 
7440-41-7 Beryllium - NR -7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- - NR 7440-50-8 Copper __ -7439-89-6 Iron NR -7439-92-1 Lead 1560 EN p 
Magnesium - - - -7439-95-4 NR -7439-96-5 Manganese NR 

7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
ThalliU'i'\1 -7440-28-0 NR -7440-62-2 Vanadium NR 
Zinc 

-;- -440-66-6 NR 7 -cyanide_ NR -
- -

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



1A EPA SAL'1PLE NO. 
VOLATILE ORGANICS Al'll\..LYSIS DATA S:IBET 

256101 
Lab Nan1e: AQUATEC, INC. Conc~act: 95211 

Lab Code: AQUAI Case No.: KWFI.A SAS No.: SLG No.: 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265254 

Sarnple wt/vol: 5.0 (g/mL) G Lab ID: 0265254V.D 

Level: (low/med) LOW 

% Moisture: not dee. 21 

GC Colunm:CAP ID: 0. 53 (rmn) 

Date Received: 07/29/95 

Date Analyzed: 08/08/95 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3----- ---Chloromethane 
74-83-9---------Bromomethane ------~ 
75-01-4---------Vinyl Chloride ______ _ 
75-00-3---------Chloroethane -----'----67 - 64 - l --------Acetone 
75-15-0 --------Carbon -D~i-su-l~f~l~.d~e------
75-35-4--- ------l, l-Dichloroethene -----75-34-3- - - - - - - - -1, 1-Dichloroetha.TJ.e ...........,----::--:--
540-59-0- - --- - - 1,2-Dichloroethene (total) 
67-66-3-------- Chloroform ---------107 - 06 -2 - - - - - - - - l, 2 -Di ch lo roe thane 
78-93-3- -------2-Butanone -----
71-55-6---- ----1,1,1-Trichloroethane 
56-23-5-- ------Carbon Tetrachloride----
75-27-4- -------Bromodichloromethane ----78-87-5 --------1,2-Dichloropropane 
79-01-6--- ---- Trichloroethene -----
124-48-1--------Dibromochloromethane ----79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6 -----tra~s-1,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone ___ _ 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachlor_o_e_t~h-e_n_e _____ _ 
108-88-3--------Toluene -----------100 - 4 l - 4 - - - - - - - -Ethyl benzene _______ _ 
100-42 5--- ----Styrene....,... __ .,,....,... ______ _ 
1330-20-7---··---Xylene (total) -------126-99-8- ------Chloroprene 
107-02-8--------Acrolein ---------
75-69-4---------Trichlorofluoromethane 

----'-l 08 - 05 -4 - - - - - - - - Vinyl Acetate _______ _ 
74-88-4- -------Methyl Iodide _______ _ 

FORM I VOA-1 

13 
13 
13 
13 
13 

6 
6 
6 
6 
6 
6 

13 
6 
6 
6 
6 
1 
6 
6 
6 
6 

13 
13 

6 
6 
6 
6 
6 

25 
25 

6 
13 

6 

u 
u 
u 
u 
u 
u 

g1 
u1 
u 
u 
u 
u 
u 
u 

g1 
gl 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lA-2 EPA Sk"1PLE NO . 
VO.WA:TILE ORGANICS Al.'iALYSIS DATA SHEET 

Lab Name: AQUATEC, INC. Contract: 95211 I __ 2_5_6_1_0_1 __ _ 

Lab Code : AQU.P...I Case No . : KWFLP. SAS No.: SIXr No.: 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265254 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0265254V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 21 Date Analyzed: 08/08/95 

GC Column:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ___ (uL) Soil Aliquot Volwne: (uL) 

CONCENTRATION l.Thi'ITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12 0- - - - - - Propionitrile 6 u 
107-05-1--------Allyl Chloride 6 u 
74-95-3-- - - - - -Methylene Bromide 6 u 
126 98-7--------Methacrylonitrile 6 u 
106-93-4--------1,2-Dibromoethane 6 u 
80-62-6-- ------Methyl Methacrylate 6 u 
630-20-6--------1,1,1,2 Tetrachloroethane 6 u 
96-18-4------ --1,2,3-Trichloropropane 6 u 
ll0-57-6------- trans-1,4-Dichloro-2-butene 6 u 
96-12-8---------1,2-Dibromo-3 chloropropane= 6 u 
107-13-l---- ---Acrylonitrile 13 u 
75-71-8---------Dichlorodifluoromethane 6 u 
75-09-2---------Methylene Chloride 6 u 
156-60-5----- --trans-1,2-Dichloroethene __ 6 u 
75-25-2----:---- Bromoform 6 u 
108-90-7--------Chlorobenzene 6 u 
156-59-2--------cis 1,2-Dichloroethene 6 u 
79-34-5- -------l,1,2,2-Tetrachloroethane 6 u --10061-01-5---- -cis-1,3-Dichloropropene 6 u 

---

FORM I VOA-2 3/90 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

256102 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): SOIL Lab Sample ID: 265255 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 74.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

unents: 

Analyte Concentration c 
-Aluminum 2800 

Antimony= -0.48 B 
Arsenic 1.1 B -Barium 12.8 B 
Beryllium .15 B 
Cadmium 0.45 B 
Calcium- 298000 
Chromium -15.5 - -Cobalt 0.51 B --Copper __ 10.4 -Iron 620 -Lead 36.7 -Magnesium 2460 -Manganese 25.3 -Mercury_ 0.05 B 
Nickel 2.5 B 
Potassium 294 B 
Selenium 0.79 -Silver 0.18 u 
Sodium-- 834 
Thallii:iiil'" -0. 41 u 
Vanadium- 4.9 B -Zinc 52.5 -cyanide_ 0.75 u 
Tin 2.1 B 

-
-
-
-
-
-
-. -

Clarity Before: 
Clarity After: CLEAR 
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* ---E ---
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-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

1 
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FOR:."1 1 CLIEi.'-<"'T SP. .. MPLE NO. 
PESTICIDE ORGANICS A!.~ALYSIS DATA SHEET 

256103 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQtJAI Case No. : KWFLA SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%- Moisture: 22 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: {SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 {mL) 

Injection Volume: 1. 0 (uL) 

SLG No.: 52721 

Lab Sample ID: 2652:36 

Lab File ID: 17AUG951349-I021 

Date Received: 07/29/95 

Date Extracted:08/04/95 

Date Analyzed: 08/18/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y pH: 7.9 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
C..'l\S NO. COMPOUND (ug/L or ug/Kg} UG/KG Q 

319-84-6--------alpha-BHC 2.2 u 
319-85-7--------beta-BHC 2.2 u 
319-86-8--------delta-BHC 2.2 u 
58-89-9---------garrnna-BHC (Lindane) 2.2 u 
76-44-8---------Heptachlor 2.2 u 
309-00-2--------Aldrin 2.2 u 
1024-57-3-------Heptachlor epoxide 2.2 u 
959-98-8--------Endosulfan I 2.2 u 
60-57-1---------Dieldrin 4..4 u 
72-55-9- -- ----4,4'-DDE 5.9 
72-20-8----- ---Endrin 4..4 TJ 
33213-65-9------Endosulfan II 4.4 u 
72-54-8---------4,4'-DDD 4.4 u 
1031-07-8-------Endosulfan sulfate 4.4 u 
50-29-3---------4,4'-DDT 4.7 l? 
72-43-5---------Methoxychlor 22 u 
53494-70-5------Endrin ketone 4.4 u 
7421-36-3-------Endrin aldehyde 4 .4 u 
12789-03-6------Chlordane 22 u 
8001-35-2-------Toxaphene 220 u 
12674-11-2------Aroclor-1016 22 u 
11104-28-2------Aroclor-1221 22 u 
1114-16-5-------Aroclor-1232 22 u 
53469-21-9------Aroclor-1242 22 u 
12672-29-6-~----Aroclor-1248 22 u 
11097-69-1------Aroclor-1254 22 u 
11096-82-5------Aroclor-1260 69 ---

---

. •. 

FORM I PEST 



F0&"1 l CLIENT SAl"1PLE NO. 
f-::X:C-rr..RPHN ORG.~l\fICS ANALYSIS DATA SEEET 

256103 
Lab Name: AQUATEC, INC. Cor.tract: 95211 

Lab Code : AQUAI Case No. : KWFLA. SAS No . : SOO No. : 52721 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 22 decanted: (Y/N} N 

Extraction: {SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: l (rnL) 

Injection Volume: 25.0{uL) 

GPC Cleanup: (Y/N) Y pH: 7.9 

C.~ NO. COMPOUND 

Lab Sample ID: 265256 

Lab File ID: LA080765 

Date Received: 07/29/95 

Date Extracted:OB/09/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Sulfur Clea..~up: (Y/N) N 

CON~~~TION u:N'ITS: 
(ug/L or ug/Kg) UG/KG Q 

7 0.-3 0-4- - - - - - - - -Eexachlorophe.T"J.e ------- 511-
-------

FORM I HXCHLRPEN 

000407 



FOR."! l CLI2.i.'-<"T SA.M?~ NO. 
s;::.;'V!rvo-:- !\TILE ORG....;;.'r:cs .~'J.!\.I..: '!SIS C.:\.TA S:EET 

256103 
:;:.ab Name : P..QU~~TEC, INC. Cont:r-ac~: 952ll 

Lab Code: AQUAI Case No. : K"t<?'·A s.;;s No. : SCG No. : 5272l 

: (soi~/wacer) SOIL La..8 Sanple IV: 265255 

30.0 (g/mL) G Lab ?ile ID: 55256125 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 22 dec:anced: (Y/Nl N Date Extracted:Oa/04/95 

Concencrated Extract Volume: lOOO(uL) Date ~.nalyzed: 08/10/95 

Injection Vol~me: l.O(uL) Dilution Factor: 1.0 

GPC Clea...riup: (Y/N) v pH: 7.9 

CONC8'<"'I?~~TION L"NITS: 
C.~ NO. · COMP0ffi'l'TI ( or ug/Kg) UG/KG Q 

62-75-9---------N-Nitrosodi~ethvlamine 850 u 
110-86-1--------?'y'Tidine - --~ 850 u 

u 
u 

97-53 2---------Ethyl Methacrylace 850 
109-06-8--------2-Picoline ------ 850 
10595-95-6------N-Nitrosomechyl-ethylamine~ 850 u 

u 66-27-3- -------Methyl fonate 850 --- u 55-18-5---------N-Nitrosodiet.hylarnine 850 
62-50-0----- ---Ethvl Mechanesulfonat_e____ 850 U 
75-01-7--- --Pencachloroethane 850 u 
62-53-3-- ------ 850 1U 
108-95-2--- -- -Phenol 850

11U 
111-44-4-------- (-2---C-h~l-o_r_o_e_t_:_n_v~l-l_E_t_r-.e-r___ 850,U 
95 57-8-------- 2-Chlorophenol . -- 850'1u 
541-73-1--------m-Dichlorobenzene 850 ~ 
105-46-7--------o-Dichlorobe~ze~e------ 850 U 
100 51-6--------Benzyl ~icohol 1700 U 
95 50 1---------o-Dichlorobenz_e_n_e______ 850 U 
95-48-7---------o-Cresol 850 U -----------98 - 86 - 2 - - - - - - - - -Aceto p hen one 850 u -..,,-,.-.,....,------930 - 55 - 2 - - - - -N-Nitrosopyrrolidine 850 U -----59-89-2---- - --N-Nitrosornorpholine 850 U 
95-53-4----- --o-Toluidine ----- 850 U 
108-60-1------ -bis(2-Chloro-1-mechylechyl)e 850 U 
621-64-7--------N-Nicroso-di-n-propylamine_ 850 U 
67-72-1----- -Hexachloroethane 850 U 
108-39-4--------m- & p-Cresol ------- 850 U 
98-95-3---------Nitrobenzene -------- 850 U 
100-75-4--------N-Nitrosopiperidine 850 U 
78-59-1---------Isophorone ----- 850 U 
88-75-5---------o-Nitrophe_n_o~1:-:_-:_-=._-~---_-_-_-_-_-_-_-_-_-_- 850 U 
105-67-9--------2,4-Dimethylphenol 850 U ------111-.91-1- - - - - - - -bis ( 2-Chloroethoxy} methane 8 50 U 
126-68-1-- ----0,0,0-Triethyl Phosphorot.hio 8501U 

------------------------- _______ 1~~! 
FORM I SV 

1 
: •• . ..t., 



FORt~! _ CLISJ..~JT S~~~t?LS NO. 
S2i."1IVO.I...ATIL.E ORG.Z\i.\iICS AN'A.:YSIS DATA SEEE':' 

255103 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : l\QUAI Case No. : :0'1?TA s;..s No.: SL:G No.: 52721 

Matrix: (soil/water) SOIL Lab Sample I~: 265256 

Sample wt/vol: 30.0 (g/~) G 

LOW 

Lab ID: T265255I2S 

Level: (low/med) 

%' Moisture: 22 decanted: (Y/N) N Date Exr.racted:OS/04/95 

Concentrated Extract Volume: lOOO(uL) Date Analyzed: 08/10/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleai.1up: (Y/N} Y pH: 7.9 

I 
C.:zl..S NO. COMPOUND 

CON~"TR.~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

120-83-2--------2,4-Dichlorophenol 850 u 
122-09-8--------a,a-Dimechylphenethylamine~ 1700 u 
120-82 1--------1,2,4-Trichlorobenzene asoju 
91-20-3---------Naohthalene 850 u 
106-47-8--------o-Chloroaniline 1700 u 
87-65-0---------2,6-Dichlorophenol 850 u 
1888-71-7-------Hexachloroorooene 850 u 
87-68 3---------Hexachlorobutadiene 850 u 
105-50-3--------p-phenylenediamine 5400 --u 
924 16-3----- --N-Nitrosodi-n-butylamine~~ 850 1U 
59 SO 7 --------p-Chloro-m-cresol 17oolu 
128-58-1--------Isosafrole 850\U 
91-57-6---------2-Met.hvl:i.aohthalene 850 u 
95-94-3------- -1,2,4,S-Tetrachlorobenzene 850 u 
77-47-4---------nexachlorocyclopentadiene ~ 850 u 
88-06-2---------2,4,6-Trichlorophenol ~- 850 u 
95-95-4---------2,4,5-Trichloroohenol 4100 u 
94-59-7---------sa:role - 850 iJ 
91-58-7---------2-Chloronaohthalene 850 u 
88-74-4---------o-Nitroaniline 4l00 iJ 
131-11-3--------Dimechylphthalate 850 u 
606-20-2--- ----2,6-Dini~rotoluene 850 u 
99-09-2---------m-~itroa.~iline 4100 u 
130-15-4--------1,~-Napchoquinone 850 iJ 
99-65-0---------m-Dinitrobenzene 850 u 
208-96-8--------Acenaphthylene 8S01U 
83-32-9---------Acenaphthene 85olu 
51-28-5---------2,4-Dinitrophenol 41oolu 
100-02-7--------p-Nitrophenol 4100 u 
132-64-9--------Dibenzofuran 850 u 
608-93-5--------Pentachlorobenzene 850 u 
121-14-2--------2,4-Dinitrotoluene 850 u 
134-32-7--------1-Naphthylarnine 850 u 

FOR!'-! I SV 

Q 



FORM · CLIE.:.'\"'T s.:;."1?:::..:::: NO. 
S2''1IVOT.'\':'IL~ o~::..i.'JICS A:'L;;.LYSIS DATA SEEET 

256l.03 

Code : AQU.?:...I Case No . : ::<:h?Ll\ S.A.S No . : Si:k No . : 5 2 7 21 

: (soil/war.er) Lab Sa~ple ID: 265256 

we/vol: 30. 0 (g/wLi G Lab File ID: T265256I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 22 Date Extracted:OS/04/95 

Concentrated Extract Volume: 

Injection Volume: l. o (uL) 

1000 (uL) Date .L\::alyzed: 08/10/95 

Dilutio~ Factor: 1.0 

G?C Cle.anup: (Y/N) Y pH: 7.9 

CONCEi'-l"T?~~TION UNITS: 
CJ\S NO. COMP01JND or ug/!<:g} UG/KG 

ne 
chloropher~ol --
a~"" '--

91-59-8---------2-Naphthylami 
58-90-2---------2,3,4,6-Tetra 
84-66-2-- - ----Diethylphthal 
7005-72-3-------4-Chloropheny 1-pi::enylether_ 
86-73-7 --------Fluorene 
99-55-8 ------5-Nitro--o--=T~o~l 
100-01-6--------p-Nitroanilin 
534-52-1--------4,6-Dinitro-o 
122-39-4----- -Diohenvlamine 
99-35-4- - - - - - - - -syrr.-Trlnitrob 
101-55-3--------4-Bromophenyl 
62-44-2--------- in 
2303-16-4------ late --

uidine 
e 
-cresol 

enzene 
-phenyl ether 

zene 118-74-1--------~exachlorocen 
92-67-1---------4-.l\minobiohen 
87-86-5---------?entachlo~oohenol 

yl 

--

23950-58-5------Pronamide - ------
82-68-8--- ----?entachloronitrobenzene ---85-01-.8- - - - - - - - -Phenanth.rene 
120-12-7- -----Anthracene ---------
86-74-8---------Carbazole 

....-,,-.,.-..,,-------
84 - 74 - 2 - - - - - - - - - Di - n - butyl p h ch al ate -...,--:----
56-57-5-------- 4-Nitroquinoline-1-oxide 
91-80-5---------Methapyrilene --
465-73-6-- - --- --Isodrin 
206-44-0--------Fluoran-t~h-e_n_e ________ _ 
129-00-0--------Pyrene __________ _ 
140-57-8--------Aramite 

~----------60 - l l - 7 - - - - - - - - - ? - (dime th v lam in o) a z ob en z en e 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---143-50-0--------Kepone 

--..,,.-..,.-...,--,,.-------
85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late ----

FOR.1."1 I SV 

Q 

850 u 
1700 u 

850 u 
850 u 
850 u 
850 u 

4100 u 
4100 u 

850 u 
850 u 
850 u 
850 u 

1700 u 
850 u 
850 u 

4100 u 
1700 u 
1700 u 

850 u 
850 u 
850 u 

82 J 
850 u 
850 u 
850 u 
850 u 
850 u 

1700 u 
850 u 
850 u 

17oo 1u 
1700 u 

850 u 



FOR!"! l 
SE:i'1IVOLATILE 02.G..Z\NICS .tlu.\iALYSIS o.:;.;:'A SHE:ST 

Lab Name: AQUAT~C, INC. 

I 
I 

255103 
_· --'--"-

Lab Code: AQUAI Case No. : K"W?L.ll.. SCG No.: 5272: 

Matrix: (soil/wate:::::) SOIL Lab Sample ID: 265256 

Sample wt/vol : 30.0 (g/mL) G Lab File ID: T265256I2S 

Level: (low/med) LOW Da:e ~e=eived: 07/29/95 

% Moistu:::::e: 22 deca.J.ted: (Y/N) N Date 2xtracted:08/04/95 

Concentrated Ex:ract Volume: 1000 (uL) Date A.~alyzed: 08/10/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y /N) Y pH: 7.9 

C.ZG NO. COMPOUND 
CONC:S."'IITRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

53 96-3---------2-Acetylaminofluo:::::er:.e --::----117-81-7--------bis (2-Ethylhexyl)phthalate_ 
91-94-1---------3,3'-Dichlorobenzidine ---56-55-3---------Benzo(a)anthracene 
218-01-9-- -----Chrvsene -----
117-84-0--------Di-n-octylphthalate -----205-99-2--------Benzo(b)fluoranthene --.,...--57 - 97 - 6 - - - - ----7,12-Dimethvlbenz(a)anthrace 
207-08-9---- ---Benzo(k)fluoranthene ----50-32-8---------Benzo(a)pyrene ______ ~ 
56-49-5---------3-Methvlcholanthrene 
53 -70-3- -- - - - - - -Dibenz ·(a, h) a.J.thracer:._e ___ _ 
193 39-5---~----Indeno(l,2,3-cd)pyrene ---191-24-2--------Benzo(g,h,i)perylene ----

FORM I SV 

1700 u 
850 u 

1700 u 
850 u 
850 u 
sso!u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 

Q 

8Solu 
850 u 

---



?ORl\il l 
SS"!IVOL;,')..TI:,E ORGANICS ;...:.~ALYSIS D.l\TA S:-GE:' 

256i03?3 
Lab Name: AQUATEC, INC. Cor:.:ract: 9521: 

Code: AQUAI Case No. : KW'?7 .p,_ S.:\S No. : SDG No. : 5272::.. 

Mat ; ( l/water} SC:IL Sa~ple ID: 265256~: 

30.0 {g/mL) G Lab File ID: T265256rt.lS 

Level: (low/med) Date Received: 07/29/95 

% Moist:ure: 22 decant:ed: (Y /N) N Date Extracted:03/09/95 

Conce~trated Extract Volume: lOOO(uL) Date Analyzed: 08/11/95 

Injection Volume: l.O(uL) lution Factor: 1.0 

GPC Clea.:mp : 

C.l\S NO. 

(Y/N) Y pE: 7.9 

. COMPOu1'.llJ 
CONCS!.~"TR..~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

62-75-9---------N-Nicrosodimethylamine ---110-86-1--------?yridine -:----=--------97 - 63 - 2 - - ---- -Ethyl Mechacrylate 
109-06-8--------2-Picoline -----
10595-95-6-- --N-Nitrosomethyl-ethylamine_ 
66-27-3- -------Methyl Metha~esulfonate ---55-18-5- -------N-Nitrosodiethylamine 
62-50-0- - - - - - - -Ethvl P.1etha_rtoesulfonat_e __ _ 
76-01-7---- ---Pentachloroetha~e ------62-53-3----- --Aniline 
108-95-2------ -Phenol ~----------
111-44-4--------bis (-2-Chloroethyll Ether 
95-57-8---------2-Chloroohenol --
541-73-1--------m-Dichlorobenzene ------106-46-7--------p-Dichlorobenzene ------100-51-6--------Benzyl 
95-50-1---------o-Dichlorobenzene 
95-48-7---------o-Cresol ------
98-86-2---------Acetophenone_..,,....,.~------
930-55-2---- ---N-Nitrosopyrrolidine ----59-89-2------- -N-Nitrosomornholine 
95-53-4-- --- --o-Toluidine ~ -----
108-60-1--------bis (2-Chloro-l-methylethyl) e 
621-64-7--------N-Nitroso-di-n-propylamine_ 
67-72-1---------Hexachloroethane -------108-39-4--------m- & p-Cresol _______ _ 
98-95-3---------Nitrobenzene --,--,,....,..-------100 - 75 - 4 - - - - - - - - N - Nitro sop i per id in e -----78-59 1--- -----Isophorone 
88-75-5---------o-Nitroohe_n_o~l--------

105-67-9--- -----2, 4-Dimethylphenol 
..,.-----:----

111 - 91 - l - - - - - - - - bis ( 2 - Chlo roe tho xy) methane_ 
126-68-1--------0,0,0-Triethyl Phosphorothio 

850 u 
850 u 
850 r· u 
850 u 
850 u 
850 u 
a5o u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
8501U 
850 u 

1700 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 
850 u 

r 
"" 

--
FORi'-1 I SV 

, ' . ' •I 



r:'ORM ~ CLI=~ SP..tYl?LS NO. 
SEMIVQT.p.:fIG ORG.::\J.\iICS .;;.\;'_::...::_.ysrs DA~.:; S:-S~T 

256103?-=: 
La.D Name: AQUATSC, INC. Cori.:.:::-ac:.: 95211 

Lab Code : AQU.'\I SAS No.: S:CC No. : 32721 

Matrix: (soil/water) SOIL Lab Sa~p~e ID: 253256Rl 

Sample wt/vol: 3 0 . 0 ( g I rrl) G Lab Fi2.e ID: T253256RlS 

Level: (low/med) LOW Date Received: 07/29/93 

% Moistu!:"e: 22 decanted: (Y/Nl N Date Ex::racted:OB/09/93 

Concentrated Extract Volume: lOOO(ul) Date .Zlu.~alyzed: 08/11/93 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y p2: 7.9 

C..Z\S NO. COMPOUND 
CONC"filITR .. i'\TION 'UNITS: 
(ug/L or ug/Kg) UG/KG 

120-83-2--------2,4-Dichlo:::-ophenol 830 
122-09-8--------a,a-Dimethylohenethvlamine 1700 
120-82-1--------1,2,4-Trichlorobenzene - 850 
91-20-3---------Naphthalene 850 
106-47-8--------p-Chloroaniline 1700 
87-65-0---------2,6-Dichlorophenol 850 
1888-71-7-------Hexachlo:::-op:::-opene 850 
87-68-3---------Hexachlo:::-obutadiene 830 
106-50-3--------p-phenylenediamine 5~00 

924-16-3--------N-Nitrosodi-n-butylamine -- 850 
59-50-7---------p-Chloro-m-cresol 1700 
128-58-1--------Isosafrole 8SO 
91-57-6-------~-2-Methylnaphchalene 850 
95-94-3---------1,2,4,5-Tetrachlorobenzene 850 
77-47-4---~-----Hexachlorocyclopentadiene-== 850 
88-06-2---------2,4,6-Trichlorophenol 850 
95-95-4---------2,4,5-Trichlorophenol 4100 
94-59-7---------Safrole 850 
91-58-7---------2-Chloronanhthalene 850 
88-74-4---------o-Nitroariiiine 4100 
131-11-3--------Dimethylphthalate 850 
606-20-2--------2,6-Dinitrotoluene 850 
99-09-2---------m-Nitroaniline 4100 
130-15-4--------1,4-Napthoquinone 850 
99-65-0---------m-Dinitrobenzene 850 
208-96-8--------Acenaphthylene 850 
83-32-9---------Acenaphthene 850 
51-28-5---------2,4-Dinitrophenol 4100 
100-02-7--------p-Nitrophenol 4100 
132-64-9--------Dibenzofuran 850 
608-93-5--------Pentachlorobenzene 850 
121~14-2--------2,4-Dinitrotoluene 850 
134-32-7--------1-Naphthylamine 850 

C'OR.'4 I SV 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

·1 



FORi"! ' 
SEi.'-1IVOI..ATE .. ::'. ORG.:;rECS P..i.\JALYSIS D.::\.T.~ s:-:::s::::T 

256103?...E 
Name: .~QUATE:C, INC. Cont.:-ac::.: 9522.: 

Lab Code: AQUAI Case No . : !0'ti?LF-.. S.AS :Jo. : SJ::::G No . : 5 2 7 2 l 

Mat.rix: (soil SOIL Lab ID: 265255:n 

Sample w-c/vol: 30 0 ' I .. \ G . \g r.1.l...:1 - Lab Fi :D: T26525621S 

Level: (low/med) LOW Date ~ece.:..ved: 07/29/93 

% Moisture: 22 (Y/N) N Date Extracted:OS/09/93 

Concentrated Extract. Volurr.e: lOOO(uL) Date -~~alvzed: 08 /95 

ection Volume: l. 0 (uL) Dilution Factor: l.O 

GPC C2..eanup: (Y/Nl v 

CAS NO. 

DH: 7.9 

COM?OtJND 
CONCS~'"':?-~TION UNITS: 
(ug/L or ug/Kg) UG/?CG 

91 59-8---------2-Naphthylamine~-~----
58-90 2---------2,3,4,6-Tetrachloroohenol 
84-66-2---------Diethylphchalate .. --
7005-?2-3-- ----4-Chlorophenyl 
86-73-7-- ----Fluorene 
99-55-8------- 5-Nit.ro--o---T-o~l-u~i-d~i~P-.. e-----

Q 

1700 u 
850 u 
850 u 
850 u 
850 u 

100-01-5-- - -o-Nit.roa.:.~iline 4100 u 
534:-52-1 - ----4,6-Dinit.ro-o--c-r_e_s_o~l----
122-39-4- -- -Diphenylamine --------
99-35-4---------svm-Trinitrobenze~e 
101-55-3--- ----4:Bromophenyl-phenv~l-e-t~h-e_r __ 
62-44-2 -- -----Phenacetin ~ --
2303-15-4:---~---Diallace 
118-74-l--------Hexachlo_r_o~b-e_n_z_e_n_e~-----

92-67-1---------4-F.minobiphenyl --..,..------87 - 86 - 5 - - - - - - - - - Pent a ch lo r op hen o l 
23950-58-5- ----Pronamide ------
82-68-8---------Pentachloronitrobenzene 
85-01-8---------Phenanth.rene ~--
120-12-7--------Anthracene 
86-74-8---------Carbazole ----~-----
84-74-2---------Di-n-butylphthalate 
56-57-5-- -- - - - --4-Nitroau_inoline-l--o-x~ic.~~e---
91-80-5------- --Methapyrilene 
465-73-6--------Isodrin --------
206-44-0--------Fluoranthene ---------129 - 00 - 0 - - - - - - - - Pyre n e 
140-57-8--------Aramit-e----------~ 

60-11-7---------P-(dimethylamino)azobenzene 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---
143~50-0------- Kepone --..,,-...,-....--.....------
85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha lat. e ----

?ORlV[ I SV 

4100 u 
850 u 
850,U 
s5o·u 
850 u 

1700 u 
850 u 
850 u 

4:100 u 
1700'U 
1700 u 

850 u 
850 u 
850 1U 
850IU 
850 u 
850 u 
850 u 
850 u 
850 u 

1700 u 
850 u 
850 u 

1700 u 
1700 u 

850 u l 
---

• i • •-. 
. j l 't I .!... ' l 



FO?..i\r l CL2:'S.."i S.AZ1.t!PLE );0 ~ 
SEMIVO:...~TILE O?..GP1.NICS A.'L.Z\LYSIS DA7A Sr-2~T 

256103:2 
Lab Name: AQU-P.:rsc, INC. Contrac::: 9521: 

Lab P...QUAI Case No . : E(W?T ·A. S.'!:\5 No . : SCG No. : 52721 

Matrix: (soil/water) so:~ wab Sample ID: 265256Rl 

Sample wt/vol : 30.0 (g/mL} G .Lab ?ile ID: T265256?..:'..S 

Lev:l: (low/med) Date ?..eceived: 07/29/95 

%' Moisture: 22 - ~ d (Y/N1") N aecan1..e : Date Extracted:08/09/95 

Conce:-it:::-at.ed Extract Volu:ne: lOOO(uL) Date A."1alyzed: 08/11/95 

Injectio~ Volume: l.O(uL) Dilution Factor: 1.0 

GPC Clea:iup: (Y/N) Y 

C..l\S NO. 

pH: 7.9 

COMPOl.JND 
CONC~"'TR..!l.TION tTNITS : 
(ug/L or ug/Kg) GG/KG 

53 95-3---------2-Acetylaminofluorene_,,... __ _ 
117-81-7--------bis(2-Ethvlhe.xyl)oht~alate 
91-94-1---------3,3'-Dichiorobenzldine -
55-55-3---- ---3enzo(a)anthracene -----218-01-9--------Chrysene _ _,..~--_,..~----
117 - 84 - 0 - - - - - - - - Di - n - o ct y l p ht ha late ____ _ 
205-99-2--------Benzo(b)fluoranthene ----57-97-6---------7,12-Dimethylbenz(a)a.~t~ace 
207-08-9- ------3enzo(k)£luoranthene ----50-32-8---------Benzo(a)pyrene 
56-49-5------ --3-Methvlcholan-t~h:r-r_e_n_e ____ _ 
53-70 3---------Dibenz{a,t)anthracene ----193-39-5--------Indeno(l,2,3-cd)pyrene ---19l-24-2--------Benzo(g,h,i)perylene ----

FORM I SV 

17oolu 
8 -0 I -;, I u 

11001u 
850 u 
850 u 
850 G 
850 u 
850 G 
850 u 
850 u 
850 u 

Q 

850 u 
850.U 
sso,_u __ 



lA EPA Sl\.MPLE NO. 
VOLATILE ORGAl.~ICS Al'JALYSIS DATA SHEET 

256201 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No.: SLG No.: 5::721 

Matrix: (soil/wacer) SOIL Lab Sample ID: 265257 

Sample wt/vol: 5.0 (g/mL) G 

LOW 

Lab File ID: 0265257V.D 

Level: (low/med) Date Received: 07/29/95 

% Moisture: not dee. 39 Date Analyzed: 08/08/95 

GC Column:CAP ID: 0. 53 (rran) Dilution Factor: 1.0 

Soil Extract Volume: ___ (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane --------74-83-9---------Bromomethane _______ _ 
75-01-4---------Vinyl Chloride ______ _ 
75-00-3---------Chloroethane _______ _ 
67-64-1---------Acetone -----------75 - 15 - 0 - - - - - - - - - carbon Disulfide ------75-35-4---------1,1-Dichloroethene ____ _ 
75-34-3---------1,1-Dichloroethane -----
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform 

--------~ 107-06-2--------1,2-Dichloroethane -----
78-93-3---------2-Butanone ---------71 - 55 - 6 - - - - - - - - - 1, 1, 1 -Tri c hl or o ethane ----56-23-5---------carbon Tetrachloride ----
75-27-4---------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane ____ _ 
79-01-6---------Trichloroethene 
124-48~1--------Dibromochlorome-t~ha--ne ___ _ 
79-00-5---------1,1,2-Trichloroethane ___ _ 
71-43-2---------Benzene. __________ _ 
10061-02-6------trans-1,3-Dichloropropene 
108-10-1--------4-Methyl-2-pentanone --
591-78-6--------2-Hexanone ________ _ 
127-18-4--------Tetrachloroethene _____ _ 
108-88-3--------Toluene __________ _ 
100-41-4--------Ethylbenzene _______ _ 
100-42-5--------Styrene __________ _ 
1330-20-7-------Xylene (total) ______ _ 
126-99-8--------Chloroprene ________ _ 
107-02-8--------Acrolein ----------75 - 69 - 4 - - - - - - - - -Tri c hl or of l u or om ethane ---108-05-4--------Vinyl Acetate _______ _ 
74-88-4---------Methyl Iodide _______ _ 

FORM I VOA-1 

16 u 
16 u 
16 u 
16 u 
49 

8 ---u 
8 u 
8 u 
8 u 
8 u 
8 u 

16 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 

16 u 
16 u 

8 u 
8 u 
8 u 
8 u 
8 u 

33 u 
33 u 

8 u 
16 u 

8 u 
---

3/90 



Ll\-2 EP.l\ SA.VIPLE NO. 
VOLATILE ORGANICS A.!.'ll\LYSIS DATA SHEET 

256201 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SLG No.: 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265257 

Sample wt/vol: 5.0 (g/mL) G 

LOW 

Lab File ID: 0265257V .D 

Level: (low/med) Date Received: 07/29/95 

% Moisture: not dee. 39 Date Analyzed: 08/08/95 

GC Column:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volu.~e: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile _______ _ 
107-05-1--------Allyl Chloride ..,-,,-------
74 - 95 - 3 - - - - - - - - -Methylene Bromide ------126-98-7--------Methacrylonitrile _____ _ 
106-93-4--------1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate -----630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6--------trans-l,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane-
107-13-l--------Acrylonitrile -
75-71-8---------Dichlorodifluoromethane ---75-09-2---------Methylene Chloride ____ ~ 
156-60-5--------trans-l,2-Dichloroethene 
75-25-2---------Bromoform --
108-90-7--------Chlorobenzene --------156-59-2--------cis-l,2-Dichloroethene 
79-34-5---------1 1 2 2-Tetrachloroeth_an_e __ 
10061-01-5------cis~l'.3-Dichloropropene --

FORM I VOA-2 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

16 
8 
8 
8 
8 
8 
8 
8 
8 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA ~HEET 

256202 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): SOIL Lab Sample ID: 265258 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 68.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 

Color Before: BROWN 
Color After: YELLOW 

-

Analyte Concentration c 

-Aluminum 2970 -Antimony 1. 3 B 
Arsenic - l. 5 - -Barium 13.6 B 
Beryllium 0.15 B 
Cadmium 0.96 -Calcium 340000 
Chromium -10.7 - -Cobalt 0.47 B --Copper __ 33.6 -Iron 2030 -Lead 91. 9 -Magnesium 3680 -Manganese 21. 7 -Mercury_ 0.12 -Nickel 3.7 B 
Potassium 619 -Selenium 0.51 - -Silver 0.58 B --Sodium 4890 -Thallium 0.35 u 
Vanadium- 4.8 B -
Zinc 173 -cyanide_ 0.65 u 
Tin 3.6 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
* - --E ---

EN* - -

E* - -

* ---
E* - -
E* - -
E ---
E* - -

·N ---
EN - -

M 

-p 
-p 
-p -p 
-p -p 
-p 
-p -p -p 
-p 
-p -p 
-p 
-CV 

p 
-p 
-p 
-p -p 
-p 
-p 
-p -AS 

p 
-

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



::: vZ'\.o!~ .-

PESTICIDE ORGANICS AN.Z\..LYSIS DATA SHEET 

256203 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : KW'FLA SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 49 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: lO(mL) 

Injection Volume: L 0 (uL) 

GPC Cleanup: (Y/N) Y . pH: 7.9 

SDG No. : 52721 

Lab Sample ID: 265259 

Lab File ID: 17AUG951349-I011 

Date Received: 07/29/95 

Date E:xtracted:08/04/95 

Date Analyzed: 08/18/95 

Dilution Factor: 5.0 

Sulfur Cleanup: (Y/N) N 

C.?JS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 17 u 
319-85-7--------beta-BHC 17 u 
319-86-8--------delta-BHC 17 u 
58-89-9---------gamma-BHC (Lindane) 17 u 
76-44-8---------Heptachlor 17 u 
309-00-2--------Aldrin 17 u 
i024-57-3-------Heptachlor epoxide 17 u 
959-98-8--------Endosulfan I 17 u 
60-57-1---------Dieldrin 33 u 
72-55-9---------4,4'-DDE . 33 u 
72-20-8---------Endrin 33 u 
33213-55-9------Endosulfan II 33 u 
72-54-8---------4,4'-DDD 33 u 
1031-07-8-------Endosulfan sulfate 33 u 
50-29-3---------4,4'-DDT 68 p 
72-43-5---------Methoxychlor 170 u 
53494-70-5------Endrin ketone 33 u 
7421-36-3-------Endrin aldehyde 45 
12789-03-6------Chlordane 170 u 
8001-35-2-------Toxaphene 1700 u 
12674-11-2------Aroclor-1016 170 u 
11104-28-2------Aroclor-1221 170 u 
1114-16-5-------Aroclor-1232 170 u 
53469-21-9------Aroclor-1242 170 u 
12672-29-6------Aroclor-1248 170 u 
11097-69-1------Aroclor-1254 170 u 
11096-82-5------Aroclor-1260 900 

FORM I PEST 

0003za . 



FORM 1 
.H:x:c .... :::LRPHN ORGAl.\l"ICS A.i.\l"ALYSIS DATA SHE'.t:"T 

256203 
Lab Na."ne : AQUATEC, INC . Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No . : S:cG No.: 52721 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

%' Moisture: 49 deca~ted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Conce..~trated Extract Volume: 1 (mL) 

Injection Volume: 25.0(uL} 

GPC Cleanup: (Y/N) Y pH: 7.9 

CAS NO. COMPOUND 

Lab Sample ID: 265259 

Lab File ID: LA.080769 

Date Received: 07/29/95 

Date Extracted:08/09/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

70-30-4---------He:x:achlorophe.~e ___________ _ 8901--
---------

FORM I HXQILRPHN 

000410 



F0~"1 l 
SEJ.""!IVO'·!\TI:.2 ORG.~'\l'ICS A.t\;_;;..LYSIS DATA SHEET 

256203 
Lab Name: AQUATEC, INC. Cor-.tract: 9521::.. 

Code: AQUAI Case No. : K''l'l?'·A SP..S No. : SCG No. : 5272.::. 

Matrix: (soil/wa-

Sanole w:/vol: 

-"""'"'""' ::::v~...u 

30.0 (g/rn.:..) G 

Lab Sau.p ID: 255259 

Level: (low/med) Date Received: 07/29/95 

% Moist.ure: 49 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Excracc Volume: 1000 (uL) Dace Analyzed: 08/10/95 

ect.ion Volume: l. 0 (uL} Dilution Factor: 1.0 

GPC Cleru"1Up : (Y/N) Y pE: 7.9 

CF.S NO. COMPOtJND 
CONC&"'ITRP,,TION UNITS : 
(~g/L or ug/Kg) UG/KG 

62-75-9---------N-Nitrosodimethvlamine 
110 86-1--------?yridine · - ---
97-63-2------- -Sthyl Mechac::::·ylate 
109-06-8--------2 Picoline -----
10595-95-6-- ---N-Nitrosomethyl-ethylamine 
66-27-3------ --Methvl Methai."1esul -
55-::..8-5---------N-Nitrosodiechylarr~ne ----62-50-0---------Er:hyl Methanesulfonate 
76-01-7---------?entachloroetha.rie ---
62-53-3----------~"'1.iline 
108-95-2--------?henol -----------
111-44-4--------bis (-2-Chloroethvl) Ether 
95-57-8---------2-Chloroohenol ~ --
541-73-1--------m-Dichlorobenzene ------106-46-7-.- - - - - - -p-Dichlorobenzene ------100-51-6--------Benzyl Alcohol --------95-50-1---------o-Dichlorobenzene 
95-48-7---------o-Cresol ------
98-86-2---------Acetophenone -..,..-,.....,...,,---------
930 - 55 - 2 - - - - - - N-Nitrosopyrrolidine 
59-89-2---------N-Nitrosomoroholine ----
95-53-4---------o-Toluidine -

-~~__,.---..,,.---.,.--.,,...,...-

108 - 60 - l - - - - - - - - bis ( 2 -Chlo r o - l -methyl ethyl} e 
621-64-7--------N-Nitroso-di-n-propylamine~ 
67-72-1---------Hexachloroethane ------108-39-4--------m- & p-Cresol 
98-95-3---------Nitrobenzene -~---~~-
100-75.,-4--------N-Nitrosopiperidine -----78-59-1---------Isophorone 

-...,,.---~-~~--88 - 75 - 5 - - - - - - - - -o - Nitro phenol 
.,--~....-~-~--

105 - 67 - 9 - - - - - - - - 2, 4 -Dimethyl phenol -----lll-91-l--------bis(2-Chloroethoxv)methane 
126-68-1--------o,o,o-Triethyl Phosphorothio 

FORM I SV 

1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
2600 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 
1300 

u 
u 
u 
u 
u 
r~ u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 



FORM l. 
SS~IVOLATILE O~G.Z\.~ICS ~..N-~YSIS DATA SE . .:::.ET 

2562(:3 
Lab Name: AQUATEC, INC. Cor:::racc: 95211 

Lab Code : -~QUAI s;...s No. : SCG No. : 5272l 

Mat::::-ix: ( soil/watec:::-) Lab Sample ID: 265259 

Sample w-::/vol: 30.0 G Lab ::'ile ID: T265259I2S 

Level: (]..ow/med) LOW Date ?,ece i ved : 0 7 / 2 9 I 9 S 

% Moisture: 49 cecam:ed: ~Y/N) N Date Extracted:03/04/9S 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/10/95 

Injection Volume: l.O(uL) Dilu~ion Factor: 1.0 

GPC Cleanup: (Y/N) Y pri: 7.9 

CAS NO. · COMPOUND 
CONCSN""TP~~TION UNITS: 
(ug/L or ug/Kg} UG/KG 

120-83-2- ---- -2,4-Dichloronhenol 
122-09 8--------a,a-Dimethvlohenethylamine 
120-82-1--------1,2,4-Trichloc:::-obe~zene -

I 91-20-3----- ---Naphthalene 
106-47-8--- ----o-Chloroa.1iline 
87-65-0-- ------2,6-Dichlorophenol 
1888-71-7- -- --Hexachloc:::-opropene 
87-58-3---------Hexachlorobutadiene 
106-50-3- ------p-phenylenediamine 
924-16-3 -------N-Nitrosodi-n-butylamine --59-50-7---------p-Chloro-m-cresol 
128-58-1--------Isosafrole 
91-57-6---------2-Methylnaphthalene 
95-94-3---------1,2,4,5-Tetrachlorobenzene 
77-47-4---------Hexachlorocyclopentadiene -
88-06-2---------2,4,6-Trichlorophenol --
95-95-4---------2,4,5-Trichlorophenol 
94-59-7-- ------Safrole 
91-58-7------ --2-Chloronaphthalene 
88-74-4---------o-Nitroa..iiline 
131-11-3-- -----Dimethylphthalate 
606-20-2--------2,6-Dinitrotoluene 
99-09-2---------m-Nitroanil 
130-15-4--------1,4-Napthoquinone 
99-65-0---------m-Dinitrobenzene 
208-96-8--------Acenaphthylene 
83-32-9---------Acenaohthene 
51-28-5---------2,4-Dlnitrophenol 
100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran 
608-93-5--------Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene 
134-32-7--------1-Naphthylamine 

1300 u 
2500 u 
1300 u 
13oolu 
2600 u 
1300 u 
1300 u 
23oolu 
8200 u 
1300 u 
2600 u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 
6300 u 
1300 u 
1300 u 
6300 u 
1300 u 
1300 u 
6300 u 
1300 u 
1300 u 
1300 u 
1300 u 
6300 u 
6300 u 
1300 u 
1300 u 
1300 u 
1300 u 

Q 

I _______ ! __ _ 

FOR"'! I SV 

' . \ ( . 1 ')' 
i '· \ J ~ • f' .• 



Lab Name: 

FOR:"l l 
S2J."!IVOiATIL2 ORG.;.'l":::::cs .;.'J.'\L':'SIS DAT.-'\ 

I INC. Cont~acc: 95211 
256203 

Lab Code : AQU1l.I Case No . : !-G<i?L2l. S.P-3 No.: SDG No . : 5 2 72 : 

Macrix: (soi.l/wat:er) SOIL Lab Sasple ID: 265259 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: T255259I2.S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 49 deca.:..!ted: (Y/N) N Date Extracted:OS/04/95 

Concentrated Extract: Volume: lOOO(uL) Date A...:.alyzed: 08/10/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Clea.;.up: (Y/N) Y oH"· 7.9 

C.l\S NO. COMPOlJ""NTI 
CONCEN'"'I'RATION u'"N"ITS: 
(ug/L or ug/?Cg) UG/KG 

91-59-8---------2-Naphthylam.ine~~~~-....~-
58-90-2---------2, 3,4,6-Tetrachlorophenol~-

1 84 66-2---------Diethylphthalate.,._~~......,....~~ 
oh""nvl-p"·"'nvl <=>th<=>r 7005-72-3-------4-Chloro 

86-73-7---------Fluorene 
99-55-8---------S-Nitro-
100-0l-6- -- ---o-Nitroaz 
534-52-1--------4,6-Dini 
122-39-4---- ---Diohenvl 
99-35-4---------sym-Trl~ 
101-55-3--------4-Bromoo 
62-44-2------- -Phenace~ 
2303-16-4------ late 
118-74-1--------Hexachlo 
92-67-1---------4-A.mincb 
87-86-5---------?entachl 
23950-58-5------?ronamid 
82-68-8---------?entac~l 
85-01-8---------Phenan:hx 
120-12-7--- ----A..."1.:hrace 
86-74-8---------Ca~bazol 
84-74-2------ --Di-n-bu: 
56-57-5---------4-Nitrcqu 
91-80-5---- ----Methaov-:-
465-73-6--------Isodrl; 
206-44-0------- uoran-c 
129-00-0--------Pyrene 
140-57~8--------Aramit_e_ 
60-11-7---------P-(dimet 
510-15-6- ------Chlorobe 
119-93-7--------3,3'-Dim 
143~50-0--------Kepone~ 
85-68-7---------Butylben 

- .. -- ... _ ... ·-· --- - - -
......., 1 . ... ' o- .1.0..:..uiaine 

"1.iline 
trc-o-cresol 
amine 
.itrobenzene 
henyl-phenylether __ 

robenzene 
iphenyl 
orophenol 
e 
oronitrobenzene 
rene 
r.e 
e 
ylphthalate 

inoline-1-oxide --ilene 

hene 

hylamino)azobenzene 
nzilate -
ethylbenzidine 

zylphchalate 

FORM I SV 

1300 
2600 
1300 
1300 
1300 
1300 
6300 
6300 
1300 
1300 
1300 
1300 
2600 
1300 
1300 
6300 
2600 
2500 

280 
280 

1300 
1300 
1300 
1300 
1300 

250 
420 

2600 
1300 
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2600 
2600 
1300 
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2'0?--"'1 l 
S~"!IVOL.:\.TILE O?.G..l\i.'HCS .2:..i.'J.~':·s:;:s u.:\T.;. S±:ET 

256203 
Lab Name: AQUATEC, INC. Con::!:"act: 95211 

Lab Code: AQUAI Cas-:: No. : KW?i ~- S .. Zl...S ~Jo. : SLG No.: 5272l 

Matrix: (soil/wa::er) SOIL Lab Sa~~l-:: ID: 265259 

Sample w7:./vol: 30. 0 (g/mL) G Lab ?il-:: ID: T255259I2S 

Level: (low/~.ed) I.CW Date ?.-::c-::ived: 07/29/95 

% Moisture: 49 d-::ca.~ted: (Y/N) N Date Sxtracc.ed.:08/04/95 

Concentrated Sxtract Volu~e: lOOO(uL) Dat P ~~alv7~~· 08/lO'c~ - ... -:...:. - .... __ .._.... I J-' 

Injection Volume: l.O(uL) Dilution ?actor: 1.0 

GPC Cleanup: (Y/N) Y pr:: 7.9 

CONCE.Nl'R..7:1..TION 1:.JNITS : 
C..il..S NO. · COMPOUNLl (ug/L or ug/Kg) UG/KG Q 

2600 u 
1300 u 

53-96-3---------2-Acetylaminofluorene --=----117-81-7--------bis (2-Ethylhex:tll phthala::e_ 
91-94-1---------3,3'-Dichlorobenzidine 2500 u ---56-55-3---------Senzo(a)anthracene 1300 u ------218-01-9--------Chrvsene 210 J 
117-84-0--------Di-n-oct-y~l-p~r-.t~h-_a-=-1-a_t_e ____ _ 1300 u 
205-99-2--------Benzo(b)fluoranthene 1300 u --,---
57-97-6---------7,12-Dimethylbenz(a)anthrace 1300 u 
207-08-9--------Benzo(k)fluoranthene 1300 u ---- 1300 u 

1300 u 
50-32-8---------Benzo(a)ovrene 
56-49-5---------3-Methvlchola.~-t~r_-r_e_n_e ____ _ 
53-70-3---------Dibenz(a,h)anthracene 1300 u ---- 1300 u 

1300 u 
193-39-5--------Indeno(l,2,3-cd)ovrene 
191-24-2--------Benzo(g,h,i)perylene ---

----

FORM I SV 

~ : i ... 
.s.. ' J • 



Lab Narne: F_QUATSC, :~re. Co:-:::rac::: 9521: 
1. 256203?3 

Lab Code : AQC";..r Case :.io. : K1'rlFU\ S .. :lS No. : SCG No.: 5272::. 

Matrix: (soil/wa:er) SOIL Lab Sa~pLe ~D: 265259Rl 

Samp2.e wt/vol: 30.:. (g/mL) G Lab F ID: T255259?-lS 

Level: (low/med) LCW Date Received: 07/29/95 

% Moisture: 49 decanted: (Y/Nl N Date Sxt:racted:OS/09/95 

Concentrated Extract Volu~e: 1000 (uL) Date A..."1alyzed: 08/11/95 

Injection Volume: l.O(uL) Dilution ?actor: 1.0 

GPC Cleanup: (Y/Nl Y pH: 7.9 

C.Zl..S NO. COMPOtJND 
CONCC'NTR..~TION u"NITS: 
(ug/L or ug/Kg) UG/KG 

62-75-9---------N-Nitrosodimethylamine 1300 u 
110-86-1--------P-r-:-idine 1300 u 
97-53-2---------Sthyl Methacryla:e 1300 u 
109 06-8--------2-?icoline 1300 iJ 
10595-95-6------N-Nitrosomethyl-ethylamine 1300 u 
56-27-3------- -Me:hyl Methanesulfonate ~ 1300 u 
55-18-5---------N-Nitrosodiethylamine 1300 u 
62 50-0---------Ethyl Methanesul=onate 1300 u 
75-01-7-- - - - -Pentachloroetha~e 1300 u 
6 2 -5 3 - 3 - - - - - - - - -.~"1il ine 1300 --u 
108-95-2--------Phenol 13oolu 
111-44-4--------bis(-2-Chloroethyl)Ether 13oolu 
95-57-8---------2-Chlorophenol ~~ 1300 u 
541-73-1 - - - ---m-Dichlorobenzene 1300 u 
106-45-7------- -Dichlorobenzene 1300 u 
100-51-6--------Benzyl Alcohol 2600 iJ 
95-50-1---------o-Dichlorobenzene 1300 u 
95-48-7---------o-Cresol 1360 u 
98-86-2 -- - ----Acetophenone 1300 u 
930-55-2-- - - - -N-Nitrosopyrrolidine 1300 u 
59-89-2------- -N-Nitrosomorpholine 1300 u 
95-53-4---------o-Toluidine 1300 u 
108-60-1-- -----bis(2-Chloro-l-methylethyl)e 1300 u 
621-64-7--------N-Nitroso-di-n-propylamine~ 1300 u 
57-72-1---------Hexachloroethane 1300 u 
108-39-4--------m- & p-Cresol 1300 u 
98-95-3--- -----Nitrobenzene 1300 u 
100-75-4--------N-Nitrosopiperidine 1300 u 
78-59-1---------Isoohorone 1300 u 
88-75-5---------o-Nltroohenol . ~ 1300 u 
105-67-9--------2,4-Dimethylphenol 1300 u 
111-91-l--------bis(2-ChloroethoXJ")methane 1300 u 
126-68-1--------0,0,0-Triethyl Phosphorothio 1300 u 

' 

FORM I SV 

Q 



:::'ORM :. 
S'i:.i"!IVOL:\.TIL2 ORGil..N"ICS k\J"ALYSIS DATA 

256203?2 
Lab Name: I INC. Cor-.:ract: 95211 

L~ Code: AQUAI Case No. : ?CT .. r?LA. No.: SCG No. : 52721 

Ma::.:::::-ix: (soil/wat:erl SOIL Lab ID: 2652S9Rl 

Sample w-:/vol: 30.l (g/~) G Lab File :!:D: T26S259RlS 

(low/med) LOW Date Received: 07/29/95 

% Lv1ois:.ure: 49 (Y/N) N 

lOOO(lli.i) 

Date Extracted:OS/09/95 

Conce:-~::.rated Extract: Volume: Date A.~alyzed: 08/11/95 

Injection l.O(L:.L) Dilution Factor: 1.0 

GPC Cleanup: 

C..Il..S NO. 

(Y/N) Y pE: 7.9 

COMPOTJr<""D 
CON~"TRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

120 33-2--------2,4-Dichloroohenol 
122-09-8--------a,a-Dimethvlohenec~h-v~l-am-a~ir-.e--
120-82 1--------1,2,4-Trichlorobenz~ne -
91-20-3---------Naohthalene 
106-47-8--------p-Chloroani~l~i-n_e ______ _ 
87-65-0- ------2,6-Dichloroohenol 
1888-71-7 - ---Hexachloroorooene -----
87-68-3---------Hexachlorobutadiene -----106-50-3--- ----p-ohenylenediamine 
924-16-3---- --N-Nicroscdi-n-buty~l-a-m~i-n_e __ 
59-50-7------ Chloro-m-

1300 
2600 
1300 
1300 
2600 
1300 
1300 
1300 
8200 
1300 
2600 

128-58-1----- --- sosafrole 1300 
-,--.,.--.,.-------

9 l - 57 - 6 ·- - - -- - - - -2-Methylnaphthalene ,...-----95-94-3------- -1,2,4,5-Tetrachlorobenzene 
1 77-47-4---------Hexachlorocyclopentadiene--==: 

88-06-2---------2,4,6-Trichlorophenol ----95-95-4---------2,4,5-Trichlorophenol 
94-59-7---------Safrole ----
91-58-7---------2-Chloronaphthalene 
88-74-4-- ----- --o-Nit:::::-oa:.'1iline -----
131-11 3- -----Dimethylphthalate ------606-20-2--------2,6-Dinitrotoluene 
99-09-2---~-----m-Nitroaniline -----
130-15-4--------1, 4-Napthoquinone 
99-65-0---------m-Dinitrobenzene ------
208-96-8--------Acenaphthylene -------83-32-9---------Acenaphthene ....--...,,.-------5 l - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l ------100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran --------
608-93-5--------Pentachlorobenzene -----
121~14-2---- ---2,4-Dinitrotoluene -----134-32-7--------1-Naphthylamine ______ _ 

FORM I SV 

1300 
1300 
1300 
1300 
6200 
1300 
1300 
6200 
1300 
1300 
6200 
1300 
1300 
1300 
1300 
6200 
6200 
1300 
1300 
1300 
1300 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u ·-L.; 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 



FORL'-1 ~ 

SEMIVOLF..TIL2 ORG..Zl.NICS ~.N'.:;.L~SIS :A7A SE2£T 

2S520J?....=: 
Lab Name: I INC. Cor.t ra::'.: : 9 S 2 l l 

Code: AQUAI Case r:;o. : K'ri?T.Pi. SDG No. : 5272l 

Mat: : (soil/water) SOIL Lab Sa8ple ID: 255259Rl 

Samole w:./vol: 30. l (g/IT'L) G Lab .tile ::::i: T2552S92.lS 

Level: (low/med) LOW Date ?.e::e i i,·ed: O 7 9 I 9 S 

% Moisture: 49 • · • (Y/"c··:; 'i.'"· ceca..:..cea: _ ~-... 1."i Date :::.X.tracted:OB/09 

Concentrated Extract Volume: lOOO(l!..L} Date ~..r.alyzed: 03/11/95 

Injection Volum~: l. 0 (uL) Dilution Factor: 1.0 

GPC Clear.up: (Y/N) Y pE: 7.9 

C.n.5 NO. COMPO'UNu 
CO~iCE.NTR ... ~.TION G'1JITS : 

or ug/.:<:g) UG/?CG 

91 59 8---------2-Naohthvlamine 
58-90-2---------2 3 d 0r ... 7~~r~~h~l-~-r-o-~-h-o_n_o~\--' I ""'t ____ ...... ,_··--- v ..... - ..... -
84 r5 2 D. ~· •.. ' 1 t . --

.-o - ---------1 ie~ny~pncnaia =------
7005-72-3- - - - - - -4: -Chloroo:nenvl-oh.e:-~vlether 
85-73-7---------Fluorene· · ~ · 
99-55-8---------5-Nitro-o-Toluidine -----
100-01-6--------p-Nicroa.:.~iline __ -=----~ 
534-52-1-- ----4,6-Dini~ro-o cresc~ ----122-39-4-- - ---Diphenyl~mine _______ _ 

· 99-35-4------ --svm-Trinit.rcbenzene 
101-55-3--------4:Bromophenyl-pheny~l-e-t~h-e-r=== 
62-44-2------- -Phenacet~n ----------2303 - l 6 - 4 - - - - - - late 

-74-1------- -----------
92-67-1---------4-Aminobiohenvl 
87-86-5---------Pentachlo~oohen-o~l-----~ 
23950-58-5------Pronamide -
82-68-8---------Pentachlo_r_o_n~i-t_r_o~b-e·-~-.z-e_n_e __ _ 
85-01-8---------Phenanthrene 
120-12-7--------Ar1thracene ---------
86-74-8--- ------Carbazole 
84-74-2---------Di-n-buty~l-p~h-t~h-a_l_a_t_e ____ _ 
56-57-5----- ---4-Nitroauinoline-l-oxide 
91-80-5---------Methapyrilene 
465-73-6--------Isodrin --------
206-44-0----- --Fluoranthene ---------129 - 00 - 0 - - - - - - - - Pyre n e~~-------~-
140-57~8--------Aramite 
60-11-7---------P-(dime-t~h-y~l-a_m_i_n_o_)_a_z_o_b_e_n_z_e_n_e_ 

510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---14:3-50-0--------Kepone 

---.-....--:--:-------85 - 68 - 7 - - - - - - - - - Butyl be n z y l p h ch al ate ----

FOR..Nt I SV 

1300 u 
2500 u 
1300 u 
1300 u 
1300 u 
1300 u 

~~~~:g 
1300 u 
1300 u 
1300 u 
1300 u 
2500 c 
1300 u 
1300 u 
6200 u 
2600 u 
2600 u 

300 J 
1300 u 
1300 1U 

230 J 
1300 u 
1300 u 
1300 u 

630 J 
1200 J 
2600 u 
1300 u 
1300 u 
2600 u 
2600 u 
1300 u 

Q 

NO. 



?OR.i.'-1 l 
SEl"!Ii/Oi ;;::'I~ 0~1'"'.!fu"HCS k'J'.Z\LYS:S DAT.il. SEEET 

256203.RE 
:::...ab Name : AQU.P-.TEC, I);C. Contract: 952ll 

Lab Code : P..QUAI S.il.S No. : SCG No. : 52721 

Mat.:::-ix: (soil/wa:.erl SOIL Lab Samp~e ID: 265259~1 

Sample t-rt-/'t·"',......,l. 'N';..,. vv_. (g/mL) G Fi ID: T255259:US 

Level: (low/med) :=..ow Date Received: 07/29/95 

% Mois:::ure: 49 C.eca..:."1ted: (Y /N) N Date Extracted:OB/09/95 

Concentrated Extract Volume: lOOO(uL) Date P..r..alyzed: 08/11/95 

ection Volume: l. 0 ( Dilution Factor: 1.0 

GPC Clea.:.up: (Y/N) Y pH: 7.9 

C.!i.£ NO. COMPOUND 
CONC'"'~"'I'P~~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

53-96-3---------2-Acetylaminofluorene ___ _ 
117-81-7--------bis(2-Ethylhexyllphthala~ 
91 94-1 --------3,3'-Dichlorobenzidine ---56-55-3 --------Benzo(a)anthracene ------218-01-9-- -----Chrysene -----------117 - 84 - 0 - - - ----Di-n-octylphthalate -----205-99-2--------Benzo(b)fluo:::-anthene -.......,....--57 97-6---------7,12-Dimethvlbenz(a)a.rithrace 
207-08-9- ---- -Benzo(k)fluoranthene ----50-32-8---------Benzo(a)ovrene 
56-49-5---------3-Methylcholan-t~h.r-r_e_n_e ____ _ 
53-70-3----- --Dibenz (a,h) a."1thracene ----193-39-5------ Indeno(l,2,3-cdlpyrene ---191-24-2- ---~--Benzo(g,h,i)perylene ----

FOR.!'1 I SV 

Q 

2600 u 
1300 u 
2600 u 

320 J 
670 J 

1300 u 
330 J 

1300 u 
410 J 
420 J 

1300 u 
150 J 

3701J 190 J 

---



lA EPA SA..i.'-'l?LE :JO. 
VOLATILE ORGA.i~ICS .i;NALYSIS DATA SHEET 

256301 
Lab Name: AQUATEC, INC. Co~tract: 95211 

Lab Code: AQUAI Case No.: I0tlFLA SAS No.: srx; No.: 52721 

Matrix: (soil/wateri SOIL Lab Sarr~le ID: 265260 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0265260V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 54 Date Analyzed: 08/08/95 

GC Colurnn:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

(uL) ---- Soil Aliquot Volume: (uL) Soil Extract Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---- ---Chloromethane 
74-83-9-- -----Brornomethane --------
75-01-4--- -----Vinyl Chloride 
75 00-3- ----- Chloroethane -------
67-64-1- ---- -Acetone 
75-15-0--- ----carbon ~D~i-s-u~l~f~i~d~e------
75-35-4--- ---- 1,1-Dichloroethene -----75-34-3---------1,1-Dichloroethane -----540-59-0 ------1,2-Dichloroethene (total) 
67-66-3------ --Chloroform --.,.--------107 - 06 -2 - - - - ---1,2-Dichloroethane 
78-93-3----- ---2-Butanone -----
71-55-6--- -----1,1,1-Trichloroethane 
56-23-5- ---- --Carbon Tetrachloride----
75-27-4----~----Brornodichlorornethane ----78-87-5---- ----1,2-Dichloropropane ____ _ 
79-01-6-- ------Trichloroethene 
124-48-1--------Dibrornochlororne-t~ha-n_e ___ _ 
79-00-5---------1,1,2-Trichloroethane ----71-43-2---------Benzene -----------1006 l - 02 - 6 - - - - - - trans - l, 3 -Di ch lo r op r op en e 
108-10-1--------4-Methyl-2-pentanone --
591-78-6--------2-Hexanone 
127-18-4------- Tetrachlor_o_e_th.,.._e_n_e _____ _ 
108-88-3--------Toluene -----------100 - 4 l - 4 - - - - - - - - Ethyl benzene --------100 - 42 -5 - - ----Styrene 

--.,--~-------1330 -20 - 7 - - - - - - -Xylene (total} -------126-99-8--------Chloroprene 
107-02-8---- ---Acrolein ---------
75-69-4---------Trichlorofluoromethane ---108-05-4--------Vinyl Acetate _______ _ 
74-88-4---------Methyl Iodide _______ _ 

FORM I VOA-1 

22 
22 
22 
22 
so 
11 
11 
11 
11 
111 
11 
22 
11 
11 
11 
11 
11 
111 
11 
11 
11 
22 
22 
11 
11 
11 
11 
11 
43 
43 
11 
22 
11 

u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U, 
u\ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



:.A-2 EPA Si~Y:?!:..E NO. 
VOLATILE ORGA.~ICS Al.'lili.LYSIS DATA SHEET 

256301 
Lab Name : AQUATEC, Il'JC. Contract: 95211 

Lab Code: AQUAI Case No . : KW""FLA SAS No.: SI:G No.: 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265260 

Sample wt/vol: 5.0 {g/mL) G 

LOW 

Lab File ID: 0265260V.D 

Level: (low/med) Date Received: 07/29/93 

% Moisture: not dee. 54 Date Analyzed: 08/08/95 

GC Coluron:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (rmn) 

(uL) ---- Soil Aliquot Volurne: (uL) 

CONCEN""TRATION UNITS: 
CAS NO. COMPOlJND (ug/L or ug/Kg) UG/KG Q 

107 12-0---- ---Propionitrile 11 u! 
107-05-1-- ..... - - - Allyl C:lloride 11 u 
74-95-3---------Methylene Bromide 11 u 
126 98-7---- ---Methacrylonitrile 11 u 
106-93-4--------1,2-Dibromoethane 11 u 
80-62-6---------Methyl Methacrylate 11 u 
630-20-6- ------1,1,1,2 Tetrachloroethane 11 u 
96-18-4- - - - --1,2,3-Trichloropropane 11 u 
110-57-6--- ----trans-1,4-Dichloro-2-butene ll u 
96-12 8---------1,2-Dibromo-3-chloropropane= 11 u 
107 13-1------ -Acrylonitrile 22 u 
75-71-8---------Dichlorodifluorornethane 11 u 
75-09-2---------Methylene Chloride 11 u 
156-60-5 - - - --trans-1,2-Dichloroethene __ 11 u 
75-25-2----- ---Bromoform 11 u' 
108 90-7--------Chlorobenzene 11 u 
156-59 2--------cis-l,2-Dichloroethene 11 u 
79-34-5------ --1,1,2,2-Tetrachloroethane __ 11 u 
10061-01 5------cis-l,3-Dichloropropene 11 u 

FORM I VOA-2 3/90 



U.S. EPA - .CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

256302 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 

Lab Sample ID: 265261 
Date Received: 07/29/95 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 59.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: GRAY 
Color After: YELL-OW--

~ unents: 
ROOTS WERE PRESENT. 

Analyte Concentration c 

-Aluminum 3170 -
Antimony_ 3.1 B 
Arsenic 2.4 - -
Barium 28.2 
B , ,-.- -

ery.1..1.1.Um 0.20 B 
Cadmium 3.5 
Calcium- -

342000 
Chromium -

14.6 - -
Cobalt 1. 2 B --Copper __ 128 -Iron 5910 -
Lead 165 -Magnesium 8330 -Manganese 60.0 -Mercury_ 0.25 -Nickel 9.8 -Potassium 785 -Selenium 0.61 B -
Silver 3.9 
Sodium-- -5240 -
Thallium 0.47 u 
Vanadium- 7.0 - -
Zinc 321 -cyanide_ 0.85 u 
Tin 11. 8 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

* - --E - --

EN* - -
E* - -

* - --E* - -
E* - -
E ---E* - -

N ---

EN - -

M 

-p 
-p -p 
-p 
-p 
-p -p -p -p -p -p -p 
-p 
-p 
-CV 

p 
-p -p 
-p 
-p 
-p -p -p 
-

AS 
p 

-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: YES 

--~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 

, ) 

' , () ( ; ( ) l ·;-



r OR.i.'V\ l CLIENT S.AiV!PLE NO. 
PESTICIDE ORG.Zl.J.~ICS ANALYSIS DATA SHEET 

256303 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUA.I Case No. : KWFLA SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 37 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (rnL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.0 

SDG No.: 52721 

Lab Sample ID: 265262 

Lab File ID: 15AUG951907-I041 

Date Received: 07/29/95 

Date Extracted:08/04:/95 

Date Analyzed: 08/17/95 

Dilution Factor: 100.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 270 u 
319-85-7--------beta-BHC 270 ~:J 

319-86-8--------celta-BHC 270 u 
58-89-9---------gamma-BHC (Lindane) 270 u 
76-44-8---------Heptachlor 270 lJ 
309-00-2--------Aldrin 270 u 
1024-57-3-------Heptachlor epoxide 270 u 
959-98-8--------Endosulfan I 270 u 
60-57-1---------Dieldrin 540 u 
72-55-9---------4,4'-DDE 430 .. T 
72-20-8---------Endrin 540 u 
33213-65-9------Endosulfan II 540 u 
72-54-8---------4,4'-DDD 1400 
1031-07-8-------Endosulfan sulfate 540 u--
50-29-3---------4,4'-DDT 4700 
72-43-5---------Methoxychlor 2700 tr--
53494-70-5------Endrin ketone 540 u 
7421-36-3-------Endrin aldehyde 540 u 
12789-03-6------Chlordane 2700 u 
8001-35-2-------Toxaphene 27000 u 
12674-11-2------.Zl..roclor-1016 2700 u 
11104-28-2------Aroclor-1221 2700 u 
1114-16-5-------Aroclor-1232 2700 u 
53469-21-9------Aroclor-1242 2700 u 
12672-29-6------Aroclor-1248 2700 u 
11097-69-1------Aroclor-1254 2700 u 
11096-82-5------Aroclor-1260 2700 u 

---

FORM I PEST 

000323 



FOPJ•1 l 
1-':XC:-ILRPHN ORGAN'ICS Ai.'iA.LYSIS DATA SHEET 

256303 
Lab Name : AQTJATEC, INC . Cont:::-act: 95211 

Lab Code: AQUA! Case No . : KW"FLA SAS No . : sr:x; No. : 5272l 

Matrix: (soil/wate~) SOIL 

Sample wt/vol: 

% Moisture: 3 7 

30.0 (g/mL) G 

deca.,ted: (Y/N} N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 

Injection Volume: 25. 0 (uL) 

GPC Cleanup: (Y/N) Y u ph: 

Ol.S NO. COMPOUND 

1 (mL) 

8.0 

Lab Sample ID: '265262 

Lab File ID: LA080724 

Date Received: 07/29/95 

Date Ext:racted:OB/04/95 

Date Analyzed: 08/08/95 

Dilution Factor: 1.0 

Sulfur Cleanup: 

CONCENTR..~TION UNITS: 
(ug/L or ug/Kg} UG/KG 

(Y/N} N 

Q 

70-30-4---------Hexachlo~ophene ------- 6701---------

FORM I HXCHLRP!-<::N' 



FO?~'Yl --
S:::'1I\lOU..T:::L:=: J;-(G..~~ICS .. ~.J.'(_::-_:_-::·srs :J.::..:-.:;. S~3T 

257:..C2 
Na~e: AQUATEC, INC. Cor::cract: 95211 

Lab Code : ;._QU.'A.I Case No . : KW"?L?l.. S.?J8 Ne. : sr:x:; No . : s 2 7 21 

Matrix: (soi _e I~: 255302 

Sample wr.. 30.0 (g/rnL) G :e ID: T2653G2I2S 

Level: (lo·,.;/rned) LOW 

: 86 (Y/N) N Date Exr..racted:08/04/9S 

Concentrated =:xtract Volume: lOOO Date ~.nalyzed: 08/10/95 

ection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 7.9 

CJl..S NO. 
CONC"~l'R.~TION U.NITS: 
(ug/I., OY ug/Ks) UG/KG 

91-59-8---------2-Naphthylamine .,,.----.,,.--.......,,..--
58 - 90 - 2 - - - - - - - 2,3,4,6-Tetrachloroohenol 
84-55-2------- -Diethylphthalate - ~-
7005-72-3---- -4-Chlorophenyl-phenylether~ 
86-73-7---------?luorene 
99-55-8---------5-Nit --=-_,,--,-.,....,...------
100-01-6--------o-Nitroaniline 
534-52 1- ----4,6-Dinitro-o--c-r_e_s_o~l-----

122-39-4 -- ---Diphenylamine --------99 - 35 - 4 - - - - - - - - - s ym -Tri nit robe n z en e 
10l-55-3--------4-Bromoohenvl-ohenv~l-e-t'~n°-_r-.--
62-44-2-------~-?henacecin · ~ • --
2303-15-4------
118-74-1--------Hexachlorobenzene ------92-67-1---:..-----4-Aminobiphenyl --=-------87 - 86 - 5 - - - - - - - - - ? en tac h lo r op hen o l 
23950-58-5------?ronamide - ------
82-68-8------ --Pentachloronitrobenzene 
85-01-8----- --?henanthrene ---
120-12-7--------A.ithracene 
86-74-8---------Carbazole ~--~------
84-74-2---------Di-n-butylphthalate -----56-57-5---------4-Nitroquinoline-l-oxide 
91-80-5---------Methapyrilene 
465-73-6--------Isodrin -------~ 
205-44-0--------Fluoranthene ---------129 - 00 - 0 - - - - - - - - Pyre n e 
14 O - 57 - 8 - - - - - - - -Ararni t_e __________ _ 

60-11-7---------P (dirnethylamino)azobenzene 
510-15-6--------Chlorobenzilate -
119-93-7------ -3,3'-Dimethylbenzidine ---143-50-0----- --Kepone 

---:-....-....---:-------85 - 68 - 7 - - - - - - -Butylbenzylphthalate ----

FORIV! I SV 

4700 u 
9400 u 
4700 u 
4700 u 
4700 u 
4700 u 

23oooiu 
23000 u 

4700 u 
4700 u 
4700 u 
4700 u 
9400 u 
4700 u 
4700 u 

23000 u 
9400 u 
9400 u 
4700 u 
4700 u 
4700 u 

530 J 
4700 u 
4700 u 
4700 u 

550 J 
1100 J 
9400 1 U 
4700 u 
4700 u 
94CO U 
9400 u 
4700 u 

Q 

'i . I 



?O?JV! ~ 

s:=:~rvoL.;,~z:..=: ORG.~ICS ~~\"..:;r_,:s:s DATA S~ET 

257102 
Name: AQUK'f2C, INC. Contract.: 95211 

Lab Code : .?.,QUJU Case No. : Kt<:- r...;, SAS No.: SDG No. : 52721 

M-- ri X · I -on /w- ,....:::.y-;' aL.... ............ . \:::::i ......... ai.....-- SC·IL Lab ID: 255302 

Sample ..,.,-;v,....1 · i.... .......,_. 30.0 (g/r..L) ,.., 
\.::; File ID: T265302I2S 

Le'T. .. lel: (low/med) LOW Date Received: 07/29/95 

g... 
0 : 86 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/10/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: {Y/N) Y pH: 7.9 

C..~ NO. COMPOu'ND 
CONC~NTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

53-96-3---------2-Acetylaminoflucrene -,,..---117-31-7---- ---bis(2-3thylhexyl) 
91 94-1--- -----3,3'-Dichlorobenz 
56-55-3---------Benzo(a)a~t!rracene -----218-01-9-- -- --Chry"sene 

-::--:--:---::--------
117 - 84 - 0 - - -----Di-n-octylphthalat.e -----
205-99-2--------Benzo(b)fluora~thene --..,---
57-97-6---------7,12-Dimethylbenz(a)anthrace 
207 08 9 --- ---3enzo(k)fluorant~ene ----50-32-8-- ------Benzc(a)pyrene 
56-49-5---------3-Methvlchola~-t~h-r_e_n_e---~ 

53- 70-3 - - - -:- - - - - -Dibenz ~{a, h) ant.b..=acene ----193-39-5--------Indeno{l,2,3-cd)nvrene 
191-24-2--------Benzo(g,h,i)peryi~ne ~~~ 

FORM I SV 

9400 
4700 
9400 
4700 

630 
4700 
4700 
4700 
4700 
4700 
4700 
4700 
4700 

54.0 

u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
J 

Q 



?OP""'"! , 
S:::."!!ifOT ;;-T!L2 O?.G.~\fICS _i)...:.\J.:...::..ysrs DATA sr-i::E:::T 

Name: AQUAT~C, INC. Cor.:.::::-ac:.: 95211 

Lab Code: AQUAI Case No. : KTtf?i :.. s.::;....s No~ : SSG No . : S 2 7 2 l 

Matrix: (soil/water) SGIL Lab Sample ID: 265252 

Sample -wt/vol: 30. 0 (c/m.L) G Lab ?ile ID: T265262I2S 

LO ill Da::e ?,ecei 07/23/95 

% Moistu::::-e: 3 7 deca:.J.ted: ( Y /::I) N Dat:e 2xt.racted:08/C4/95 

Conce::traced Extracc Volume: 1000 (uL) Date .'Ui.alyzed: 08/10/95 

Injection Volume: l.O(uL} Dilution Factor: l.C 

GPC Clea.:.u:J: (Y/N) v pE: a.o 

" 

C.!\S NO. 
CON~'"TRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

62-75-9---------N-Nitrosodi~ethylamine __ _ 
110-86 1--------?y":::"idine -:---..,,..---------97 - 63 - 2 - - - - - - - - -Ethyl Methacrylace ____ _ 
109-06-8--- ----2-Picoline -------.,--.--10595 - 95 - 6 - - - - - - N - Nit: r o some:. h v l - et: h v la rn in e 
66-27-3---------Me:.hyl Methanesulfonac.e -
55-18-5---------N-Nitrosodiet:hylarr.ine 
62-50 O --------Ethvl ~let.ha:-.esulfonat._e __ _ 
76-01-7 -------Pentachloroe:.ha:.;.e 
62-53-3--- -----~~J.iline ------
108-95-2--------Phe~ol 

~.,-,,.~~........,---,,...,..---,,..-~~-

111 - 44 - 4 - - - - - - - -bis ( - 2 - Chlo roe th v l) Ether 
95-57-8- - - - -·- - - -2-Chloroo.b.e:-~ol· · 
541-73-1--------m-Dichlorocenz_e_n_e _____ _ 
105-46-7--------o-Dichlorobenzene 
100-51-6 -------Benzvl Alcohol ------
95-50-1---------o-Dichlorobenzene 
95-48-7---------o- ------
98-86-2--- ---Acetophenone 

~-.,-,-,,...,------930 - 55 2------ -N-Nitrosopyrrolidine ----59-89-2 -------N-Nitrosomorpholine 
95-53-4---------o-Toluidine -----
108-60-1--------bis (2-Chloro-l-methylethyl) e 
621-64-7-- -----N-Nitroso-di-n-propylamine_ 
67 72-1--- ---Hexachloroethane ------108-39-4--------m- & o 
98-95-3---------Nitrobenzene __ ,_,_ ____ ........,._ 

100-75-4--------N-Nitrosopiperidine ____ _ 
78-59-1---------Isophorone __ - ______ _ 
88-75-5---------o-Nitrophenol _____ ........,._~ 
105-67-9--------2,4-Dirnethylphenol I 
111~91-l--------bis(2-Chloroethoxv)methane 
126-68-1--------o,o,o-Triethyl Phosphorothio 

FORM I SV 

Q 

1000 r; 
1000 u 

1000 u 
1000 u 
1000 Tj 

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2100 u 
1000 u 
1000 u 

120 J 
1000 u 
1000 '.] 

10001U 
lOoo'u 
1000 u 
1000 rr .., 
lOOO!U 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
10001u 
10001 __ ! 

~o. 



FORJ.V[ l 
SS'vtIVOT !\TILE O?~G.Zl.1-JICS .Zl....'iP.LYSIS DA::'A SHEET 

2563.JJ 
Lab Name : .. ;;.QUATSC, Il:JC. Contract:: 95211 

Lab Code: AQGAI Case No.: S.'Zi.5 No. : SDG No. : 52721 

Matrix: (soil/water) Lab Sasple ID: 265252 

Sample w.:/vol: 30.0 (g/mL) G Lab ?.:.le ID: T255252I2S 

Level: (low/med) LOW D c ~ • d 07/2g/0~ ace ~ece2.. ve : _ =- ~ 

%" Moisture: 37 decanted: {Y/N) N Date Extracted:OS/04/95 

Concentrated Extract Volume: lOOO(uL) D t " 1 ' 08/"0/~a e r.na_yzea: ~ ~::i 

Injeccion Volume: l.O(u.L) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.0 

C.'\.S NO. COMPOUND 
CONCEr<"TR~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

net.hylamine -benzene 

nol 
ne 
iene 
ine 

120-83-2--------2,4-Dichloroohenol 
122-09-8--------a,a-Dimechylphe 
120-82-1---- - 1,2,4-Trichloro 
91-20-3------- -Naohthalene 
106-47-8--- - --p-Chloroani~l~i-n-e 
87-65-0---------2,6-Dichlorophe 
1888-71-7-------Hexachloroorooe 
87-58-3---------Hexachlorobutad 
105-50-3--------p-phenylenediam 
924-16-3----- --N-Nitrosodi-n-b 
59-50-7---------p-Chloro-m-cres 

utylamine __ 
ol 

128-58-1--------Isosafrole 
91-57-6---------2-Methvlna-o~h-t~h-a~l-e_n_e~~~~-

95-94-3---------l, 2, 4, S-Tecrachlorobenzene 
77-47-4---------Hexachlorocyclopentadiene ~ 
88-06-2---------2,4,6-Trichlorophenol ~-
95-95-4------ --2,4,5-Trichlorophenol 
94-59-7---------Safrole ~~~-
91-58-7---------2-Chloronaohthalene 
88-74-4---------o-Nitroaniiine ~~~~-
131-11-3--------Dimethylphthalate ------606-20-2--------2,6-Dinitrotoluene 
99-09-2---------rn-Nitroaniline -----

-------130-15-4--------1,4-Napthoquinone 
99-55-0---- ----m-Dinitrobenzene -~~~--
208-96-8--------Acenaphthylene -------83-32-9---------Acenaphthene 

,..-~-::---~-~~~ 

51-28-5---------2,4-Dinitrophenol ------100-02-7--------p-Nitrophenol 
132-64-9------ -Dibenzofuran ~~~~~---
608-93-5--------Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene -----
134~32-7--------1-Naphthylarnine ---~~ 

FORi.'1 I SV 

u 
u 
i:; 

u 
G 
u 
0 

u 
u 
u 
u 
u 

1000 
2100 
1000 
1000 
2100 
1000 
1000 
1000 
6700 
1000 
2100 
1000 
1000 u 
1000 u 
1000 u 
1000 u 
5100 u 
1000 u 
1000 u 
5100 u 
l0001U 
1000 u 
5100 i:; 
1000 u 
1000 u 
1000 u 
1000 u 
5100 u 
5100 u 
1000 u 
1000 u 
1000 u 
1000 u 

Q 



FOP ... M , 
S2"1IVOLA:7IL.S ORG..'\...'i"ICS .~'i.::\.:...YSIS 

Lab Name: AQUAT::c, INC. Con::.:!:"a~:.: 952~1 
2563C3 

La.'J Code : .?.\QU.?.\I S .. J...S r:o. : s:G No. : 5272_ 

Matrix: ( soil/wate.d SOIL Lab Sample ID: 265252 

Sam9le wt/vol: 30. 0 (g/mL) '-.:- Lab ?ile ID: 7255252I2S 

Level: (low/med) LOW Date Received: 07/29/95 

%' Moisture: 37 dec~-::,ed: (Y/N) N Date t:'v-i- r:::i ~ ... '''""'"' · o s I 04 I 0 :::: J,,.,,;..('.,,. ___ \....1...-'-4· - _,,_, 

Concencraced Extract VoluQe: 1000(\..!..Z..) Da~e A:'~alyzed: 08/10/95 

Injection Volume: :.o (l.!..Z..) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) v 

C.llS NO. COM?OON"D 

Q ,.., 
v.v 

91-59-8-------- 2-Naphthylamine 

CONCEJ:.<LR~TION UNITS: 
(ug/L or ug/Kg) uG/KG 

-:-----,.---..,.---
58 - 90 - 2 - - ------2,3,4,6-Tetrachlorophenol __ 

. 84-66 2- -------Diechvlohthalate 
7005-72-3--- ---4-Chlorophenyl-p~h-e_n_y~l-e-t~h-e_r _____ _ 
86-73-7--- - ---Fluorene 
99-55-8------- 5-Nitro--o---T-o~l-u_i_d~i-~-.e-----

100-01-6------
534-52-1---- --4,6-Dinitro-o 
122-39-4--------Dinhenylamine 
99-35-4--- ---- sym-Trinitrob_e_n_z_e_n_e----~ 

101-55-3------- 4-Bromophenyl-phenylether~-
62-44-2------ -Phenacetin 
2303-16 4-------Diallate -~~~~~~~--
118-74-1-------
92-67 1---- ----4-A:~inobinhenyl 
87-86-5-- ------Pentachloroohen-o~l-~-~~~ 
23950-58-5------Pronamide ~ 
82-58-8---------Pentachlo_r_o_n~i-t_r_o~b-e_n_z_e_r-le~~~ 

85-01-8----- --Phenanthrene 
120-12-7--------Anthracene ~~-~~~~~-
86-74-8---------Carbazole 

-:-..,..--,---:-~~~~--

84 74-2---------Di-n-butylphthalate 
56-57-5---- ---4-N~troauinoline-l ~~~-~ 
91-80-5---- ----Methapyrilene 
465-73-6--------Isod!:-in ~~~-~~~-

206-44-0 -------Fluoranthene 
~~~~-~~~-

129 - 00 - 0 - - - - - - - Pyrene 
~~~--~~~~~~~ 

140-57-8--------.Z\ramite 
60-11-7---------P-(dime_t_h_y_l_a_m_~~:n-o~}a~z-o_b_e_n_z_e_n_e_ 

510-15-6-- -----Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---143-50-0----- -Keoone 
85-68-7 --~-----Butylb_e_n_z_y_l_?_h_t_h-~--~l-a_t_e~~-~-

?OEM I SV 

Q 

1000 u 
2100 u 
1000 u 
1000 u 
1000 u 
1000 u 
5100 u 
5100 u 
1000 u 
1000 u 
lOOO u 
1000 u 
2100 u 
1000 u 
1000 u 
5100 u 
2100 u 
2100 u 

120 J 
1000 u 
1000 u 

140 J 
1000 u 
1000 u 
l0001U 

290 J 
320 J 

2100 u 
1000 u 
1000 u 
210010 
2100iU 
1000 1U I __ 



FOR'-! 1 

SEi"'lIVOLAT I LE: 0::1.G.~'J:: CS .::!..N.~ YS: S D.; 7 ;;.._ S:iES':' 

2S6303 
Lab Name: AQUAT2C, INC. Contract: 95211 

Lab Code: AQUA:: s.:;s No. : s=:G No. : 52722. 

Matrix: (soil/water) SOIL Lab Sar::::::ile ID: 265262 . -
Sar..ple ;..r;:;./vol: 30.0 (g/:nI..:) G Lab File IIJ: T265252:2S 

(low/med) LOW Date Receivec: 07/29/95 

% Moisti..:.re: 37 decanted: (Y/N) N Date 2.xtracted:08/04/95 

Concentrated Extract Volume: 1000{ Date -~ . .nalyzed: 08/10/95 

Injection Volume: 1. o {uL) Dilution Factor: 1.0 

GPC Clear1up: (Y/N) Y :JE: 8 ~ 0 

CAS NO. COMPOUND 
· CO~CEi\ITP._i\TION L""N'ITS: 

(ug/L or ug/Kg) UG/KG 

53 -96-3 - - - - - - - - -2-Acetylaminofl'..:.orene . I 
117-81-7--------bis(2-Sthylhexyl)phthalace_i 
91-94-1---------3,3'-Dichlorobenzidine ---
56-55-3---------Benzo(a)a.~thracene 
218-01-9--------Ch::vsene ~~~~~-

117-84-0---- ---Di-;-octvlohthalate 
205-99-2--------Benzo(b)fl~oranthen-e~~~~-1 
57-97-6- - - - - - - -7, 12-Dirn.ethylber~z (a) a.nthrace 
207-08-9--- ----Benzo(k)fluora.ithene i 

50-32-8-- ------Benzo(a)ovrene 
56-49-5---------3-Methvlcholan-t~b_-r-e-~--e~~~~-
53-70-3- -------Dibenz(a,h)anthracene ----
193-39-5--------Indeno(l,2,3-cd)p~ene ---191-24-2--------Benzo(g,h,i)perylene ___ _ 

FORNI I SV 

21oolu 
120iJ 

2100 u 
160 J 
240 J 

1000 u 
270'J 

iooo[u 
160 J 
200 J 

1000 u 
110 J 
230 J 
180 J 

Q 



1A EPA SP1.1.'1PLE NO. 
VOLATIL3 ORGA.~ICS Ai."l!l.LYSIS DATA SHEET 

256401 
Lab Narr;e : AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No.: SD3 No.: 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265263 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0265263I2V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 34 Date Analyzed: 08/09/95 

GC Column:CAP ID : 0 . 5 3 (:::um) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ('JL) 

CONCENTR.~TION t.m'"ITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---- ----Chloromethane 
74-83-9---------Bromomethane --------
75-01 4---------Vinyl 
75-00-3----- ---Chloroethane 
67 64-1---------Acetone --------
75-15-0-- --- -carbon Disulfide ------75-35-4- --- --1,1-Dichloroethene -----75 34-3- -------1,1-Dichloroethane -----540-59 0--------1,2-Dichloroethene 
67-66-3- ------ Chloroform ---------107 - 06 -2 -- ---1,2-Dichloroethane 
78-93-3---------2-Butanone -----
71-55-6--- -----1,1,1-Trichloroethane 
56-23 5-- ------carbon Tetrachloride----
75-27-4---------Bromodichlorornethane ----78-87-5----- ---l,2-Dichloropropane 
79-01 6-- ------Trichloroethene -----
124-48-1----- --Dibrornochloromethane ----79 00-5---------1,1,2-Trichloroethane ----71-43-2---------Benzene -----------10061 - 02 - 6 - - - - - - trans - l, 3 -Di ch lo r op rope n e 
108-10-1--------4 Methyl-2-pentanone --
591-78-6--------2-Hexanone ---------127 - l 8 - 4 - - - - - - - -Tetra c hl or o et hen e ------108-88-3----- --Toluene -----------100 - 4 l -4 -------Ethylbenzene --------100 - 42 - 5 - - - - - - - -Styrene --,--..,,....,...-------1330 -20 - 7 --- --Xylene (total) -------126-99-8--------Chloroprene 
107-02-8--------Acrolein ---------
75-69-4- -- -----Trichlorofluoromethane ---108-05-4--------Vinyl Acetate _______ _ 
74-88-4----- ---Methyl Iodide _______ _ 

1 ~ -=> u 
15 u 
15 u 
15 u 
15 U1 

8 u 
8 u 
8 u 
8 u 
8 u 
8 u 

15 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 
8 u 

15 u 
15 u 

8 u 
8 u 
8 u 
8 u 
8 u 

30 u 
30 u 

8 u 
15 u 

8 u 
---

FORM I VOA-1 3 /90 



L~-2 EPA SAl"!PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

2564:01 
Lab Name: AQUATEC, INC. Contract: 95211 

Code: AQUAI Case No. : KWFLA SAS No. : SD:; No.: 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265263 

Sa:."tlple wt:/vol: 5.0 (g/m.L) G 

LOW 

Lab File ID: 0265263I2V.D 

Level: (low/med) Date Received: 07/29/95 

% Moisture: not dee. 34: Date Analyzed: 08/09/95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (mm) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0------- Propionitrile 8 u 
107-05-1--------Allyl Chloride 8 u 
74-95-3---------Methylene Bromide 8 u 
126-98-7--------Methacrylonitrile 8 u 
106-93-4--------1,2-Dibrornoethane 8 u 
80-62-6---------Methyl Metr1acrylate 8 u 
630-20-6- ---1,1,1,2-Tetrachloroethane __ 8 u 
96-18-4---------1,2,3-Trichloropropane 8 u 
110-57-6--------trans-1,4-Dichloro-2-butene 8 u 
96-12-8---- - --1,2-Dibromo-3 chloropropane- 8 u 
107-13-1----- -Acrylonitrile 15 u 
75-71-8-- ---Dichlorodifluoromethane 8 u 
75-09-2---------Methylene Chloride 8 u 
156-60-5--------trans-1,2-Dichloroethene_~ 8 u 
75 25-2---------Bromoform 8 u 
108-90-7--------Chlorobenzene 8 u 
156 59-2--------cis-l,2-Dichloroethene 8 u 
79-34-5 --------1,1,2,2-Tetrachloroethane __ 8 gl 10061-01-5------cis-1,3-Dichloropropene 8 

FORM I VOA-2 3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

256402 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- . SDG No.: 52721 
Matrix (soil/wafer): SOIL Lab Sample ID: 265264 
Level {low/med): LOW Date Received: 07/29/95 
% Solids: 73. 1 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
1440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

~ments: 

Analyte Concentration c 
-Aluminum 1510 

Antimony= -2.1 B 
Arsenic . 1 B -Barium 18.3 B 
Beryllium 0.13 B 
Cadmium 1. 9 
Calcium- -355000 
Chromium -7.7 - -Cobalt 0.39 B --Copper __ 15.5 -Iron 1420 -Lead 15.7 -Magnesium 3990 -Manganese 16.6 -Mercury_ 0.23 -Nickel 6.0 -Potassium 329 B 
Selenium 0.33 u -Silver 4.0 
Sodium-- -2570 
Thallilliil -0.39 u 
Vanadium 3.3 B -Zinc 67.6 -Cyanide_ 0.55 u 
Tin 6.3 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
* ---E ---

EN* -
E* - -
* ---E* - -E* - -E ---E* - -

N ---
EN - -

M. 

-
-p -p 
-p -p -p -
-p 
-p -p -p -p -p 

p 
-CV 

p -p -p -p 
-p -p -p -p -AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

l 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~ 

lll){](ll..., 



FORM 1 CLIENT SA'V!PLE NO. 
PESTICIDE ORGP>.NICS .~~.LYSIS DATA SHEET 

256403 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : K"'W'FLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 14 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.7 

SDG No. : 52721 

Lab Sample ID: 265265 

Lab File ID: 15AUG951907-I051 

Date Received: 07/29/95 

Date Extracted:08/04/95 

Date Analyzed: 08/17/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

... 

319-84-6--------alpha-BHC 2.0 u 
319-85-7--------beta-BHC 2.0 u 
319-86-8--------delta-BHC 2.0 u 
58-89-9---------gamrna-BHC (Lindane) 2.0 u 
76-44-8---------Heptachlor 2.0 u 
309-00-2--------Aldrin 2.0 u 
1024-57-3-------Heptachlor epoxide 2.0 u 
959-98-8--------Endosulfan 2.0 u 
60-57-1---------Dieldrin 4.0 u 
72-55-9---------4,4'-DDE 26 
72-20-8---------Endrin 4.0 u 
3321s-65-9------Endosulfan II 4.0 u 
72-54-8---------4,4'-DDD 4.0 u 
1031-07-8-------Endosulfan sulfate 4.0 u 
50-29-3---------4,4'-DDT 8.7 p 
72-43-5---------Methoxychlor 20 u 
53494-70-5------Endrin ketone 4.0 u 
7421-36-3-------Endrin aldehyde 4.0 u 
12789-03-6------Chlordane 20 u 
8001-35-2-------Toxaphene 200 u 
12674-11-2------Aroclor-1016 20 u 
11104-28-2------Aroclor-1221 20 u 
1114-16-5-------Aroclor-1232 20 u 
53469-21-9------Aroclor-1242 20 u 
12672-29-6------Aroclor-1248 20 u 
11097-69-1------Aroclor-1254 20 u 
11096-82-5------Aroclor-1260 20 u 

FORM I PEST 



FOR.:.'1 1 CLIENT SA.1.VIPLE NO . 
HXC:-IT.R.PHN ORGANICS .A..'l:ALYSIS DATA sp·i::i:T 

Lab Name: AQUATIC, INC. Contract: 95211 

Lab Code: AQUA.I Case No . : K.WFT..A SAS No . : Sr:::G No. : 52721 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%- Moisture: 14 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: {SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: l (mL) 

Injection Volume: 25. 0 {uL) 

G?C Cleanup: (Y/N) Y pH: 8.7 

CAS NO. COMPOUND 

Lab Sample ID: 265265 

Lab File ID: LA080725 

Date Received: 07/29/95 

Date Extracted:OB/04/95 

Date Analyzed: 08/08/95 

Dilution Faccor: 1.0 

Sulfur Clea.~up: (Y/N) N 

CONCENTP~~T!ON UNITS: 
(ug/L or ug/Kg) UG/KG Q 

70-30-4---------Hex.achlorophe.~e~~~~~~- -~~~~~3-4_01 

FORM I HXCHLRPHN 

000112 



FORM l 
SEi."!IVOLll.TIL2 ORG...\.:.'JICS .~'JALYSIS DAT.:\ SHEET 

256403 
Lab Name : .Z\QU.:\TSC, INC. Contract: 95211 

La::, Code : J>.QUAI Case No.: K't1:I.A s.i;.s No. : SDG No. : 52721 

::-i:atrix: ( /wa-c..e-::) SOIL Lab Samo:e ID: 265265 

Sample w:/vol: 30. 0 (g/rn!.,) G File ID: T265255I2.S 

Level: (low/rr:ed) LOW Date Received: 07/29/95 

% Moisture: 14 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Date Pillalyzed: 08/10/95 

Injection Volume:. l. 0 (uL) 

G?C Cleanup: CY/N) Y pE: 8.7 

GG NO. · COMPOlJND 

Dilution Factor: 1.0 

CONC".::.NTP~Z\TION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

62-75-9---------N-Nitrosodimethylamine --- 770/u 
110-86-1------- Pvridine 
9 7 - 6 3 - 2 - - - - - - - - - Et.hv l Me_t_h_a_c_rv_l_a_t._e _____ _ 
109-06-8--------2-Plcoline -

~------,.-~----10595 - 95 - 6 - - - - - - N -Nitro some thy l - ethyl amine_ 
66-27-3---------Methvl Methanesulfonate 
55-18-5---------N-Nitroscdiethylamine ---
62-50-0- -------Ethvl Methar.esu:'..fonate 
76-01 7---------P0~;ach1o~oerha~Q ---

, - _,,..- - - 1,.. ...... -------

62 - 53 -3 - - - - - - - -Anil 
108-95-2-- - --Phenol 

-~----------111 - 44 - 4 - - ----bis(-2-Chlorcethyl)Ether 
95 57-8-- ------2-Chloroohenol --1 

1 541-73-1--------m-Dichlo~obenzene ------106-46-7------- -Dichlorobenzene 
100-51-6------ -Benzyl ------
95-50-1---------o-Dichlorobenzene ------95-48-7---------o-Cresol -----------98 - 86 - 2 - - - -----Acer.oohe~cne 
930-55-2--------N trosoovr_r_o~l-i-d~i-n_e ____ _ 
59-89-2---------N-Nir.roscmorpholine 
95-53-4------- -o-Toluidine -----
108-60-1--------bis (2-Chloro-1-methylethyl} e 
621-64-7--------N-Nitroso-di-n-propylamine 
67-72-1---------Hexachloroethane -
108-39-4--------rn- & p-Cresol 
98-95-3---------Nitrobenzene --------
100-75-4--------N-Nitrosopiperidine -----78-59-1---------Isophorone --=---------88 - 75 - 5 - - - - - - - - -o - Nitro phenol --..,,.------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol -----111-91-1--------bis(2-Chloroethoxy}mer.hane 
126-68-1--------0,0,0-Triethyl Phosphorothio 

FORM I SV 

770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770

1
U 

770 u 
770 u 
770 u 
770 u 

1500 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 

', j { I I i • .. i ) I 



?ORM 1 CLIB·rT s.~'-t?::..=: 010. 
S~~IVOL~TIL~ CKG..:l..NICS A.~2.l..iYSIS DATA S:-IBST 

256~03 

Lab Name : .~QUATSC, INC . Corrc.:!'.'act: 95211 

Lab Cece : -~QUAI Case No. : ~i«?U\. s .. ;s No.: SCG No. : 5272~-

Matrix: (scil/water) SOIL ~ab Sa8ple ID: 265255 

Sample wc./vol: 3 0. 0 (g/r.LL) G Lab Fi:'..::: ID: T265255I2S 

Level: (lcw/med) I..CW n ~ ~ . , 07/2~/0~ wac..e r..eceivea: : -:;_· 

% Moisture: 14 decanted: (Y/N) N Date Exc.:!'.'acted:08/04/95 

Conce::trated Ext:::-ac:. Volume: 1000 (uL) Date .A..~alyzed: 08/10/95 

Injecc.ion Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: 

ens No. 

(Y/N) v pE: 8.7 

· COMPOUNTI 
CONCEI-lI'RATION UNITS: 
(ug/L or ug/Kg) UG/KG 

120-83-2--------2,4-Dichlorophenol 
122-09-8--------a,a-Dimec.~ylphenethylamine_· _ 
120-82-1--------1,2,4-Trichlo:::-obenzene 
91-20-3---------Naohthalene 
106-47-8--------o-Chloroaniline 
87-65-0---------2,6-Dichlorophenol 
1888-71-7-------~exachloropropene 
87-68-3---------Hexachlorobutadiene 
106-50-3--------p-phenylenediamine 
924-16-3--------N-Nitrosodi-n-butylamine 
59-50-7---------o-Chloro-m-cresol ~~ 
128-58-1--------Isosafrole 
91-57-6---------2-Methylnaphthalene 
95-94-3---------1,2,4,5-Tetrachlorobenzene 
77-47-4---------Hexachlorocyclo9entadiene--==: 
88-06-2---------2,4,6-Trichloroohenol 
95-95-4---------2,4,5-Trichlorophenol 
94-59-7---------Safrole 
91-58-7---------2-Chloronaphthalene 
88-74-4---------o-Nitroaniline 
131-11-3--------Dimethylphthalate 
606-20-2--------2,6-Dinitrotoluene 
99-09-2---------rn-Nitroa.niline 
130-15-4--------1,4-Napthoquinone 
99-65-0---------rn-Dinitrobenzene 
208-96-8--------Acenaphthylene 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran 
608-93-5--------Pentachlorobenzene 
121~14-2--------2,4-Dinitrotoluene 
134-32-7--------1-Naphthylamine 

FORJ.\l( I SV 

770 
1500 

770 
770 

1500 
770 
770 
770 

4900 
770 

1500 
770 
770 
770 
770 
770 

3700 
770 
770 

3700 
770 
770 

3700 
770 
770 
770 
770 

3700 
3700 

770 
770 
770 
770 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
--



FORM l 
SS"!IVOL!:. .. TILE: OR(l.Z\.:HCS .~\i.:\LYSIS D.l\T.;\ S:tEET 

256403 
Lab Name: I INC. 

Code : P..QU.n..I Case No. : K"t<"?L.!4. S.;\S No. : SOG No.: 52721 

Matrix: (soil/water-) SOIL Lab Sample ID: 265265 

Sample wt/vol: 30.0 (g/rrG) G Lab ?ile ID: T255255I2S 

Level: (low I r:<ed) LOW Date Rece~vec: 07 9/95 

% Moisture: 14 deca.:.ited: (Y/N) N Dace Extracted:G8/0~/95 

Concentrated Excrac:: Volume: 1000 ( Date F-.. nalyzed: 08/10/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC CleailUp : 

C.Z\.S NO. 

{Y/N) Y pH: 8.7 

· COMPOUND 
CONCE:NTR.l\TION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-59-8---------2-Naphthylamine~~~~-=-~-
58-90-2---------2, 3,4, 6-Tet:::-achloroohenol 
8~-66-2---------Diethylphthalate - ---
7005- 3-------4-Chlorophenyl-phenylether __ 
86-73-7---------Fluorene 
99-55-8---------5-Nitro--o---T-o~l-u~i-a~.i~~-.e~~~~--

100-0l-5--------p-Nitroanil 
534-52-1--------4,6-Dinitro-o 
122-39-4--------Diphenylamine 

------------~--99 - 35 - 4 - - - - - - - - - s ym - Tri nit robe n z en e 
.,,..--..,..-----

101 - 55 - 3 - - - - - - - - 4 - B romoo hen y l -o hen y le ther 
62-44-2---------Phenacetin • ---
2303-16-4-------Diallate 
118-74-1--------Hexachlo_r_o~b-e_n_z_e-~-.e~----------

92- -l---------4-Aminobiphenyl-=-~~~~~-
87-86-5---------Pentachlorophenol __ ~~~~-
23950-58-5------Pronamide 
82-68-8---------Pentachlo_r_o_n_i_t_r_o_b_e_n_z_e_n_e~---

85-01-8--- - --Phenanthrene 
120-12-7---- ---Anthracene ------~~-------
86-74-8---------Carbazole 

..-...---:---::-----------
84 - 74 - 2 - - - - - - - - - Di - n -butyl p ht ha late -...,....,.-----
56-57-5---------4-Nitroouinoline-l-oxide 
91-80-5---------Methapyrilene 
465-73-6--------Isodrin -------------
206-44-0--------Fluoranthene 

-----------~-129 - 00 - 0 - - - - - - - - Pyre n e _____________ ~----~ 
140-57-8--------Aramite 
60-11-7---------P-(cfime-t~h-y~l-a-m-,i-n_o_)_a_z_o_b_e_n_z_e_n_e_ 

510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine 

---~ 143-50 0 ------Kepone 
---~----~~--~~-85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late ______ _ 

FOR!."! I SV 

770 u 
1500 u 

770!U 
770jU 
770 u 
770 u 

3700 u 
3700 u 

770 u 
770 u 
770 u 
770 u 

1500 u 
770 u 
770 u 

3700 u 
1500 u 
1500 u 

150 J 
77010 
77o 1u 

80 J 
770 u 
770 u 
770 u 
340 J 
300 J 

1500 u 
770 u 
7701U 

1500 u 
1500 u 

770 u 

Q 



FO?J•! 1 

SEMIVOLATII..2 P·..N.l.'..L Y S IS DAT.?. S:-lS=:T 

256403 
Lab Nar:'le : P-.QUAT2C, =~c. 95211 

Code: AQUAI Case No. : iG•i?' A s;..s No. : s:G No.: 52721 

~atr:'..x: (soil so:L Lab ID: 265265 

Samole wt:./vol: 30. 0 (g/rr~) G Lab E): T265265I25 

Level: Date ved: 07/29/95 

o •·r . ~ 1 A ' ' ,'V/N) ,-s Lv .. o:.st....u!:"e: -'= aecancec: , _ r l\i Date 3.xtracted:OS/04/95 

Concentrated Extract Volume: lOOO(t.:.L) Date Analyzed: 08/10/95 

Injection Volume: l. 0 ( t.:.L) Dilut::.on Factor: 1.0 

GPC Cleanun: (Y/N) v p:c.: 8.7 

CONCSJ:·<"TFti\TION u"NITS : 
CAS NO. COMPOu~"'D (ug/L or UG/KG Q 

1500 u 
770 u 

53-96-3---------2-Acetylaminofluorerre --=----117-81-7--------bis (2 Sthylhexyllphthalace~ 
91-94-1---------3,3'-Dichlorobenzidine 1500 u ----
56-55-3---------Benzo(a)a..~thracene 210 J ------218 01-9--------Chrvsene 250 ...; 

770 u 
240 J 

117-84-0------- -n-oct-v~l-o~h-t~h~a-..l_a_t_e _____ _ 
205-99-2--------Benzo(blfluoranthene 

770 u 
170 J 

-----57 - 97 - 6 - - - - - - - 7,12-Dirr:echvlbenz(a)anth!:"ace 
207-08-9 -- ----3enzo(klfluoranthene ----- 210 J 

770 u 
50-32-8---------Benzo(a)ovrene 
56-49-5---------3-MethylcSolan-t~h--r_e_r-.e-----
53-70-3------- --Dibenz {a, h) a.~thracene 79 J ---- 150 J 193-39-5--------Indeno{l,2,3-cd)p-yrene ---- 140 J 191-24 2--------Benzo ,h,i)perylene -----

?ORM I SV 

: ; I ; \ ; :..; 1 i I 



lA EPA SAlV1.PLE NO . 
VOLATILE ORGAJ.\JICS Al\JALYSIS DATA S8::EET 

25650l 
Lab Name: AQUATEC, INC. Com:ract: 95211 

Lab Code: AQUAI Case No.: KWFLA S.~ No.: sr:x; No.: 52721 

Matrix: (soil/water) SOIL Lab Sa~~le ID: 265266 

Sample 'Wt/vol: 5.0 (g/mLl G 

LOW 

File ID: 0265266V.D 

(low/med) Date Received: 07/29/95 

* Moisture: not dee. 30 Date Analyzed: 08/08/95 

GC Column: CP1.P ID: 0. 53 (rrrrn} Dilution Factor: 1.0 

(uL) ---- Soil Aliquot Volume: (uL) Soil Rxtract Volume: 

CONCE1'<'TRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethai.~e 
74-83-9---------Bromometha.ne --~-----

~~=g6=i=======--~~~;o~~~~de ______ _ 
67-64-1--- -----Acetone --------
75-15-0---------carbon -D~i-s-u~l~f~id~e-------
75-35-4---- ----1,1-Dichloroethene -----75-34-3---------1,1-Dichloroethane 

---:---:--:--
540 - 59 - 0 - - - - - - -1,2-Dichloroethene (total) 
67-66-3---------Chloroform ________ _ 
107-06-2--------1,2-Dichloroethane -----78-93-3---- ----2 Butanone ---------7 l - 55 - 6 - - ----1,1,1-Trichloroetha.ne ----56-23 5------ -Carbon Tetrachloride ----75-27-4---------Bromodichloromethane ----78-87-5------- -1,2-Dichloropropa.ne -----79-01-6---------Trichloroethene -------124-48-1--------Dibromochloromethane ----79-00-5--- -----1,1,2-Trichloroetha.ne ----71-43-2---------Benzene -----------10061 - 02 - 6 - - - - - - trans - l, 3 -Di ch lo r op rope n e __ 
108-10 1------ -4-Methyl-2-pentanone ___ _ 
591-78-6--------2-Hexanone ________ _ 
127-18-4--------Tetrachloroethene ------108-88-3--------Toluene -----------100 - 4 l - 4 - - - - ---Ethylbenzene-______ _ 
100-42-5--------Styrene-----------
1330-20-7- - - - - -Xylene (total) -------126-99-8--------Chloroprene ________ _ 
107-02 8--------Acrolein 

-=-=----~,..-.~---75 - 69 - 4 - - - - - - - - - Tri c hl or of l u or om ethane ---108-05-4--------Vinyl Acetate ___ ~----
74-88-4---------Methyl Iodide _______ _ 

FORM I VOA-1 

14 
14 
14 
14 
14 

' 7i 
7 
7 
7 
7 
7 

14 
7 
7 
7 
7 
7 
7 
7 
7 
7 

14 
14 

71 
7 
7 
7 
7 

28 
28 

7 
14 

7 

u 
u 
u 
u 
u 
u 

gl 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lA-2 EPA Sl\L'1PLE NO. 
VOLATILE ORGAJ.~ICS Al.""llll,YSIS DATA 

6501 
Lab Name: AQUATEC, ~NC. Cont:::-act: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SI:G No.: 52721 

Matrix: ( /water) SOIL Sample ID: 265266 

Sample wt/vol: 5.0 (g/mL) G Lab ID: 0265266V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 30 Date A.~alyzed: 08/08/95 

GC Colurrn: C..ZU' ID: 0 . 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volwne: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile _______ _ 
107-05 1--------Allyl Chloride .....---::-------74 - 95 3------ --Methylene Bromide ------126-98-7--------Methacrylonitrile _____ _ 
106-93-4---- ---1,2-Dibromoethane ----'----80-62-6--- -----Methyl Methacrylate ____ _ 
630-20-6 -------1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6-- ------trans-l,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107 13-1------ -Acrylonitrile 
75-71-8--- --~-Dichlorodiflu_o_r_o_m_e_t~h-an_e __ _ 
75-09-2---------Methylene Chloride ____ _ 
156-60-5--------trans-1,2-Dichloroethene __ 
75-25-2---------Bromoform 
108-90-7--------Chloroben_z_e_n_e ________ I 
156-59-2--------cis-l,2-Dichloroethene ---79-34-5---------1,1,2,2 Tetrachloroethane __ I 
10061-01-5- ----cis 1,3-Dichloropropene ---

FORM I VOA-2 

7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 ul 

14 u 
7 u 
7 u 
7 u 
7 u 
7 u1 
7 u 
7 u 
7 u 

------- -

3/90 

;i(l<ilfl' 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

256502 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): SOIL Lab Sample ID: 265267 
Level (low/med): LOW Date Received: 07/29/95 -· % Solids: 81.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW---

r "Ul1ents: 

Analyte Concentration c 
-Aluminum 1570 
B Antimony 2.5 

Arsenic - 1. 3 - -Barium 17.1 B 
Beryllium 0.12 B 
Cadmium 1. 8 -Calcium 368000 
Chromium -8.3 - -Cobalt a.so B 
Copper __ 16.4 -Iron 2540 -Lead 16.9 -
Magnesium 4290 -21. 6 Manganese -Mercury_ 0.26 -Nickel 6.9 -Potassium 336 B 
Selenium 0.32 B -Silver 3.8 
Sodium-- -3030 
Thallium -0.36 u 
Vanadium 3.4 B -Zinc 64.3 -Cyanide_ 0.64 u 
Tin 12.9 -

-
-
-
-
-
-
-. -

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
* 

-E-
---

EN* - -
E* - -
* _E_*_ 

- -E* - -E ---E* - -

·N ---
EN - -

M 

IC 
p 

-p 

-p -p -p -p -p -p 

-p -p -
-CV 

p -p -
-p 
-p -p -p -p -AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

(}{)(}() 1.'9 



CLIS.~"T SAMPLE NO. 
PESTICIDE ORG.;;NICS ?.NALYSIS DATA SHEET 

256503 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KW"FLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 18 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.6 

SOO No. : 52721 

Lab Sample ID: 2652158 

Lab File ID: 15AUG951907-Illl 

Date Received: 07/29/95 

Date Extracted:08/04/95 

Date Analyzed: 08/17/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCEI:-i"'TR.~TION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.1 u 
319-85-7--------beta-BHC 2.1 u 
319-86-8--------delta-BHC 2.1 u 
58-89-9---------gamma-BHC (Lindane) 2.1 u 
76-44-8---------Heutachlor 2.1 u 
309-00-2--------P.J.drin 2.1 u 
1024-57-3-------Heptachlor epoxide 2.1 u 
959-98-8--------Endosulfan 2.1 u 
60-57-1---------Dieldrin 4.1 u 
72-55-9--- - ---4,4' DDE 5.1 
72-20-8---------Endrin 4.1 lJ 
33213-65-9------Endosulfan II 4.1 u 
72-54-8---------4,4'-DDD 4.1 u 
1031-07-8--~----Endosulfan sulfate 4.1 u 
50-29-3---------4,4'-DDT 4.1 u 
72-43-5-~-------Methoxychlor 21 u 
53494-70-5------&!drin ketone 4.1 u 
7421-36-3-------Endrin aldehyde 4.1 u 
12789-03-6------Chlordane 21 u 
8001-35-2-------Toxaphene 210 u 
12674-11-2------Aroclor-1016 21 u 
11104-28-2------.L\.roclor-1221 21 u 
1114-16-5~------Aroclor-1232 21 u 
53469-21-9------Aroclor-1242 21 u 
12672-29-6------Aroclor-1248 21 u 
11097-69-1------~.roclor-1254 21 u 
11096-82-5------Aroclor-1260 21 u 

---

FORM I PEST 



FORM 1 CLIENT SAi."1PLE NO .. 
HXGIT ... RPHN ORGANICS Ai.'JALYSIS DATA SP.E:::'T 

256503 
Lab Name : AQUATEC, L.'IC .. Contract: 95211 

Lab Code : AQUA.I Case No . : KWFLA SAS No. : SOO No.: 52721 

~.atrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 18 

30.0 (g/mLl G 

decanted: (Y/N) N 

Extraction: (SeoF/Cont/Soncl SONC 

Concentrated Extract Volume: 1 (mL) 

Injection Volume: 25.0(uL) 

GPC Cleanup: (Y/N) Y pH: 8.6 

CAS NO. COMPOUND 

Lab Sample ID: 265268 

Lab File ID: LA080770 

Date Received: 07/29/95 

Date Ext:racted:08/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 2.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

70-30-4---------Hexachlorophene~----------- _________ ·_1_2_0_01-----

FORM I HXCHLRPF-::N 

0004.13 



FOR."! _ 
S2i'1IVOLF.TIG 02.2.:1.J.\l'ICS AN.ZL.,YSIS D.?.:'A -~-..,....,........ 

:::;,- - ... ! 

Na:ile : AQU.;:TSC, INC . Cont!"act:.: 95211 

Code : AQUP..I Case No. : !\ti=.,. -A. s .. ~ No.: 

Matrix: (soil/wa SOIL Lab ID: 2 63253 

Sample wt./vol: -,n !". i / -1 ,.. 
.::iv.v \grr:.: ... 1 '-.:: T26 5253 ::2s 

Level: Date Received: 07/29/95 

18 ('::'/Nl N Date ~ .. . "'8/0 ·;~-· -X• r:::>Ct"'PQ•;, "- '-'") ....... -- ...... -- . """ - ~ ... 

Date Arialyzed: 08/10/95 

eccion Volume: ~.O(uL) Dil~tion Fact.or: l.O 

GPC Cleanup: 

C.?G NO. 

(Y/N) Y p:-.: 8. 6 

· COMPOUND 
CONCE~TI'R..~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

62-75-9---------N-Nitrosodimethylamine 
110-85-1-------- ~--
97-63-2-------- Sthyl Methacrylate _____ _ 
109-06-8------ -2-?icolirre 

--~--,--=---,---10595 - 95 - 6 - - - - -N-Nitrosomethyl-ethylamine_ 
66-27-3------- -Methvl Methanesul 
55-18-5-- ------N-Nitroscdiethylamine ----62-50-0----- -- Ethvl Methar1esulfonate 
76-01 7---- --- Pentachloroethane ---
62-53-3---- ---Aniline 
108-95-2--- ---Phenol ------------
11~-44-4 - -----bis( 2-Chloroethvl)Ether 
95-57-8---------2-Chlorooher.ol ~ ~~ 
541-73-1--------m-Dichlo~obenzene ------106-46-7--------p-Dichlorobenzene ------100-51-6------ -Be::lzyl Alcohol 
95-50-1------- -o-Dichlorobenz_e_n_e _____ _ 
95-48-7------ --o-Cresol -----------98 - 86 - 2 - - - - - - - - - Aceto p hen one 

-~-------930 - 55 - 2 - - --- -N-Nitrosop;r:rrolidine_--'~~ 
59-89-2---------N-Nitrosomorpholine 
95-53-4---------o-Toluidine -----
108-60-1 -------bis(2-Chloro-l-methylethyl)e 
621-64-7---- ---N-Nitroso-di-n-propylamine 
67-72-1---------Hexachloroethane ~ 
108-39-4--------m- & p-
98-95-3--- ------Nitrobenzene -...,........,.-,-------100 - 75 - 4 - - - - - - - -N -Nitro sop i per id in e -----78 59-1---------Isoohorone 
88-75-5---------o-Nltr6phe_n_o~l---------
105-67-9--------2,4-Dimethylphenol . 

300 u 
800 'C 
800 u 
800 u 
800:u 
8oo·u 
800 u 
800 u 
800 u 
800rU 
800 u 
800 U' 
800 u 
800 u 
800 u 

1600 u 
800 u 
80'0 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 u 
800 'J 

Q 

800 u 
----

lll-9l-l--------bis(2-Ch~oroethoxylm;than; ___ j 
126-68-1--------0,0,0-Triethyl Phospnorotnioj ______ _ 

?ORM I SV 

',. . 



F'ORM l 
SE.i'1IV·OU\.TI~ ORG..:\i.'\l'ICS Ai'.J'.~YSIS DATA SHB:='.T 

256503 
Lab Name : ;. .. Qr.:~:;:TEC, !~C:. Co:::H:ract: 95211 

Lab Cede : .l\QGP..I Case No . : lG"J'"°?T A S.D,S No. : SCG No. : 52721 

Mat!"iX: SOIL Lab Sa:rple ID: 265268 

Samole w:./vol: 30. 0 (g/rr~) G Lab File ID: T265263I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 18 decanted: 1 Y/'') N \ - :~ . Date Ex~racted:OS/04/93 

Concenr:=-ated Extract Volume: 1000 (uL) Date .l\nalyzed: 08/10/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cl ea.J.up : (Y/N) v pr:: 8. 6 

C.:El..S NO. COMPOl.TNTI 
CONCEN"TR.l\TION UNITS: 
(ug/L or ug/Kg) UG/KG 

120-83-2----- --2,4-Dichloroohenol 
122-09-8 -------a,a-Dimethyl?henet_h_y~l-a_m_i-~-.e-_-_-
120-82 1-- -----1,2,4-Trichlorobenzene ---91-20-3---------Nanhthalene 
106-47-8--------n-Chloroa.ni~l-i_n_e ______ _ 
87-65-0---------2,6-Dichloroohenol 
1888-71-7-------Hexachloroorooene ------
87-68-3---- ----Hexachlorobutadiene -----106-50-3--------o-ohenylenediamine 
924-16-3-- -----N-Nitrosodi-n-buty~l-a-Q~,i-r-.e---
59-50-7--- ----p-Chloro-m-cresol ~~ 
128-58-1 -------Isosafrole -.,--,...--,.-------9 l - 57 - 6 - - - -----2-Methvlnaohthalene 
95-94-3---------1,2,4,S-Tetrachloro~b-e_n_z_e_n_e~-
77-47-4---------Hexachlorocyclopentadiene-== 
88-06-2---------2,4,6-Trichloroohenol 

800 
1600 

800 
800 

1600 
800 
800 
800 

5100 
800 

1600 
800 
800 
800 
800 
800 

95-95-4---------2,4,5-Trichlorophenol ___ _ 3900 
94-59-7---------Safrole 

~-----------9 l - 58 - 7 - - - - - - - - - 2 - Chlo r on a oh r: hale n e 
88-74-4---------o-Nitroa.....~iiine ---~-
131-11-3-- - - ----Dimethylphthalate _____ _ 
606-20-2--------2,6-Dinitrotoluene 
99-09-2---------m-Nitroaniline ------
130-15-4--------1,4-Napthoquinone 
99-65-0---------m-Dinitrobenzene ------
208-96-8--------Acenaphthylene 
83-32-9---------Acenaohthene -----~~ 
51-28-5-- -----2,4-Dlnitrophenol ------100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofura.....~ --------
608-93-5--------Pentachlorobenzene ------121-14-2--------2,4-Dinitrotoluene ------134-32-7--------1-Naphthylamine -------

FORM I SV 

800 
800 

3900 
800 
800 

3900 
800 
800 
800 
800 

3900 
3900 

800 
800 
800 
800 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
'J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



?O~.M · CLIS.'<"'T 
SE.l'-!IVOU..T!LZ QR_G..::...N:cs .;\;_\"Af.iYSIS :;;..:TA SES:ST 

256503 
Lab Nar:-:e: I INC. Cor.::~a-c=: 95211 

Lab Code : AQUAI SP..S No. : SL:G No.: 52721 

(soil/wa~e~) SOIL Lab Sa~p~e ID: 265268 

wt/vol: JO. 0 (g/rnL) G Lab File ID: T265263I2S 

Level: r 1 ow/,.,.,-"',..:;) \ - .... _._. LOW Date Received: 07/29/95 

0 ~1 . .... 18 d • (V/N"' ~.'· -o , ois1...ure: eca::i.:ea.: _ . ; ~" Date Sx:racted: 08/04/9:) 

Concentrated Extract V::Jlur.,e: :ooo (uL) Date A..11alyzed: 08/10/9:i 

Injection Volume: l.O(uL) Dilution Factor: :.c 

GPC Clean:..:p: (Y/N) Y p:-!: 8. 6 

CONCE~"'TR~TION u1'JITS: 
C..~ NO. COM?OU0l'"D ( or ug/Kgl UG/K:3 

91-59-8 - - - - - - - - -2 -Naphtr.ylamir:.e I 
58-90-2------~--2,3,4,6-Tetrachlorophenol ' 
8 '1. rr 2 D • . • 1 ' ' ' .._ j .-oo - ------ ie:ny_pn:na~a1...e 1 

7005-72 3-------4-Chlorophenyl-phenylether_, 
86-73-7--- ----Fluorene 
99-55 8 --------S-Nit=o--o---T-o~l-u_i_d_i_r-~e-----

:::..00-01 6--------p-Nitroaniline _______ _ 
534-52 1-- ----4,6-Dinitro-o-creso! ----122-39-4 -- ----Diphenylamine --------99 - 35 - 4 - - - - ---svm-Trir:.itrobenzene 
101-55-3--------4:3romophenyl-pheny~l-e_t_h_e_r __ 
62-44-2---------Phenacetin 
2303-16-4------- ----------
118-74-1--------Hexachlorobe~zene ------92-67-l---------4-A.minobiphenyl -------87-86-5---------Pentachloroohenol 
23950-58 5------Pronamide · ------
82-68-8---------Pentachloronitrobenzene 
85-01-8---------Phenanthrene ---
120-12-7 -- -Anthracene 
86-74-8 -- ----carbazole ----------
84-74-2--- - ---Di-n-butylphchalate 
56-57-5---- ----4-Nitroouinoline-l--o-x~i~d~e---
91-80-5---------Methapyrilene 
465-73-6--------Isodrin --------
206-44-0--------Fluoranthene ---------
i~ 6 -~;-~-======-~~~~-e----------~ 60-11-7---------P-(cfimethvlamino)azobenzene 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---143-50-0----- --Kepone 

---::--,--:--:-------
85 - 68 - 7 - - - -- -Butylbenzylp~thalate ----

FOPJ.'1 I SV 

soolu 
lGoolu 
soolu 

' 800 u 
800 u 
800 u 

3900 u 
3 900 h; 
soo 1lu 
800 u 
800 u 
800 u 

1500 u 
800 u 
800 u 

3900 u 
1600 u 
1600 u 

240 .J 
800 u 
800 u 

92 J 
800 u 
800 u 
800 u 
570 J 
510 J 

1600 u 
800 u 
800 u 

1600 u 
1600 u 

800 u 

NO. 



FOP...:."1 l CLIENT SA."t?LE NO. 
SE..'\!I:VO•ATILE O?.G.%'-JICS Ai.\J".~Ys:s DP..TA SHEET 

256503 
Lab Name : AQU?.72C, INC . 

Lab Code : AQUAI Case No.: E<"'~TA S.7.G :Jo. : SDG No. : 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265268 

Sample wt/vol: 30.0 (g/mL} G Lab File ID: T265268I2S 

Level: (low/med) LOW Dat.e Received: 07/29/95 

% Moist.ure: 18 decanted: (Y/N) N Date Extracted:OS/04/95 

Concent:!'.'ated Extract Volume: 1000 (uL) Date A.:.~alyzed: 08/10/95 

Injection Volume: l.O{uL} Dilution Factor: 1.0 

GPC Clea.."1up : IV/N' y \ - l J -

CAS NO. 

pH: 8.6 

COMPOUND 
CONC:2~·rI'R.~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

53-96-3 --------2-Acetvlaminofluorene 
117-81-7--------bis(2-Ethylhexyl)phth-a~l-a_t_e ____ _ 
91-94-1 --------3,3'-Dichlorobenzidine ---56-55-3------ --3enzo(a)anthracene ------218-01-9-- ----Cbrysene ---=--:---=--------117 - 84 - 0 - - -----Di-n-octylphthalat:e -----
205-99-2--------Benzo(b)fluora..~the~e --.,----
57-97-6---------7, 12-Dimethylbenz (a)anthracel 
207-08-9--------Benzo(k)fluoranthene i 
50-32-8------ --Benzo(a)pyrene 

.......,.------~ 56-49-5---------3-Met:hvlchola.nthrene 
53-70-3---- ----Dibenz(a,h}ar"thracen_e ___ _ 
193-39-5---~----Indeno(l,2,3-cd)pyre~e ---191-24-2--------Benzo(g,h,i)perylene ----

FORM I SV. 

l.600 II u 
800 u 

1600 u 
3301J 
400 J 
800 u 
640 J 
800 u 
280 J 
320 J 
800 u 

89 J 
230 J 
220 J 

Q 

; (If ) , '1 · i 
·I I'· ..... ·• • 



lA EPA SAMPLE NO. 
VOT.~TILE ORGA..~ICS Al'i.~YSIS DA'TA Sr:::SET 

256601 
Lab Narne: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KW?T ,µ._ SAS No. : SLG No. : 52 721 

Matrix: (soil/water) WATER Lab Sample ID: 265269 

Sample ·wt/vol: 5.0 (g/rnL) ML Lab ID: L265269V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/08/95 

GC Colwnn:CAP ID: 0. 53 (m:n) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENI'RATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87- 3 - -C.hlorometha."1.e 
74-83-9 --- ----Bromomethane --------
75-01-4--- -----Vinyl Chloride 
75-00-3- --- --Chloroethane -------
67-64-1-------- Acetone 

----------~ 75-15 0--- ----Carbon Disulfide ------75-35-4- -----1,1-Dichloroethene -----75-34-3----- ---1,1-Dichloroethane --.,.----540 - 59 - 0 - - - - - - - - l, 2 -Di ch lo roe then e (total) 
67-66-3-- --- Chloroform ---------107 - 06 - 2 --- --1,2-Dichloroethane -----78 93-3- --- ---2-Butanone 

---------~ 71-55 6 --- --- 1,1,1-Trichloroe~ha."1.e 
56-23-5-- ------carbon Tetrachloride ----
75-27-4----- ---Bromodichloromethane ___ _ 
78-87-5----- ---1,2-Dichloropropane 
79-01 6------- -Trichloroethene -----
124 48-1- -----Dibrornochloromethane ----79-00-5------ --1,1,2-Trichloroethane ----71 43-2---------Benzene __ ..,.-_______ ~ 
10061-02-6--- --tra."1.s-1,3-Dichloropropene __ 
108-10-1----- --4-Methyl-2-pentanone ___ _ 
591-78-6--------2-Hexanone 

--------~ 127-18-4--------Tetrachloroethene ------108-88-3--------
100-41 4----- --Ethylbenzene --------100 - 42 5--------Stvrene 
1330-20-7---- -xyiene __,.(_t_o_t_a~l~J-------
126-99-8 ---- -Chloroprene ________ _ 
107-02-8------- Acrolein 
75 - 69 - 4- - - - - - - - -Trichlor-o-=f'="'l_u_o_r_orn_e_t-=-han-_e ___ _ 
108-05-4- ---- -Vinyl Acetate _______ _ 
74-88-4----- ---Methyl Iodide _______ _ 

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5. 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
3 
5 
5 
5 
5 

20 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lA-2 EPA S.Z'\J.'1PLE NO. 
VOLATILE ORGANICS Al'l..:t\LYSIS DATA SHEET 

256601 
Lab Name: AQUATEC, INC. Cor:tract: 95211 

Lab Code: AQUAI Case No. : KWF:..A SAS No. : SLG No. : 52721 

Matrix: (soil/water) WATER Lab Sample ID: 265269 

Sarnple wt/vol: 5.0 (g/rnL) ML Lab File ID: L265269V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/08/95 

GC Column:CAP ID: 0 . 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0----- --Propionitrile 5 u 
107-05-1--------Allyl Chloride 5 u 
74-95-3 --------Methylene Bromide 5 u 
126-98-7--------Methacrylonitrile 5 u 
106-93-4--------1,2-Dibromoethane 5 u 
80-62-6---------Methyl Methacrylate 5 u 
630-20-6--------1,1,1,2-Tetrachloroethane __ 5 u 
96-18-4---------1,2,3-Trichloropropane 5 u 
110-57-6--------trans-1,4-Dichloro-2-butene 5 u 
96-12-8 --------1,2-Dibromo-3 chloropropane= 5 u 
107-13-1--- ---Acrylonitrile 10 u 
75-71-8---------Dichlorodifluoromethane 5 u 
75-09-2---------Methylene Chloride 5 u 
156-60 5--------trans 1,2-Dichloroethene 5 u --75-25-2---------Bromoform 5 u 
108-90-7----- - - Chlorobenzene 5 u 
156-59-2--------cis-1,2-Dichloroethene 5 u 
79-34-5--~------l,1,2,2-Tetrachloroethane 

~I 
u 

10061-01-5------cis-l,3-Dichloropropene -- u 

FORM I VOA-2 3/90 



lA SPA SA1"1?L:S NO. 
VOLATILE ORG..!!..i.~ICS ANALYSIS DA~A SHEET 

256701 
Lab Narne: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SlG No. : S:cG No.: 52721 

~.atrix: (soil/water) WATER Lab Sa.t"tlple ID: 265271 

Sample wt/vol: 5.0 (g/mL) ML 

LOW 

Lab File ID: L265271V.D 

Level: (low/med) Dat.e Received: 07/29/95 

% Moisture: not dee. Dat.e Analyzed: 08/08/95 

GC Colurnn:CAP 

Soil Extract Volume: 

CAS NO. 

ID: 0.53 (mm) 

(uL) ----

COMPOUND 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION u"'NITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3-- ------Chloromethane 10 U 
74-83-9-- ------Bromomethane -------- 10 U 
75-01-4- -------Vinyl Chloride_______ 10 U 
75-00-3----- - -Chloroethane 10 U --------67 - 64 - l - - - - - - - - - Acetone 10 u 
75-15-0---------carbon _D_i_s_u~l~f~i~d-e______ 5 U 
75 35-4-- ------1,1-Dichloroethene 5 U -----75-34-3------ --1,1-Dichloroethane 5 U 

-...,.---::...,..--
540 - 59 - 0 - - - - - - - - l, 2 -Di ch lo roe then e (total) 5 U 
67-66-3---------Chlorofonn 20 
107 06-2 -------1,2-Dichlo_r_o_e_t_han __ e_____ 5 ---u 

-----78 -9 3 - 3- - - - - - - - - 2-Butanone 10 U ----=------71 - 55 - 6 - - - - - - - - - l, 1, l - Tri ch lo roe th an e 5 u 
56-23-5--- ----Carbon Tetrachloride---- 5 U 
75-27-4---- ----Bromodichloromethane 4 J ----78 87-5 ------- 1,2-Dichloropropane 5 U 
79-01-6- -------Trichloroethene ----- 5 u 
124-48-1--------Dibrornochloromethane 5 U ----79-00-5---------1,1,2-Trichloroethane 5 U 
71-43-2-- ---- -Benzene ---- 5 U 
10061-02-6------trans-l,3-Dichloropropene__ 5 U 
108-10-1--------4-.Methyl-2-pentanone____ 10 U 
591-78-6--------2-Hexanone_________ 10 U 
127-18-4--------Tetrachloroethene 5 U ------108-88-3--------Toluene 5 U -----------100 - 4 l - 4 - - - - - - - - Ethyl benzene________ 5 u 
100-42-5--------Styrene.........,__________ 5 U 
1330-20-7-------Xylene (total) 5 U -------126-99-8--------Chloroprene_________ 5 U 
107-02-8--------Acrolein 20 U 

~-----.,.-----75 - 69 - 4 - - - - - - - - -Tri c hl or of l u or o rn ethane 5 U ---108-05-4---- ---Vinyl Acetate 5 U 
74-88-4---------Methyl Iodide=============== ----~--5j~ ___ u 

FORM I VOA-1 3/90 
I . I • f 1' I ... 
1\:,).,i.·,;~ 



lA-2 EPA SAl"v!PLE NO. 
VO:sA.TILE ORGA.~ICS ANALYSIS DATA SHEET 

256701 
Lab Name: AQUATEC, INC. Cont::cact: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SD3 No.: 52721 

Matrix: (soil/water} WATER Lab Samnle ID: 265271 

Sample wt/vol: 5.0 (g/mL} ML 

LOW 

Lab File ID: L265271V.D 

Level: (low/med} Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/08/95 

GC Colu.."'Pn:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL} ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0--------Propionitrile sl u 
107-05-1--------Allyl Chloride s u 
74-95-3-- - - - - - -Methylene Bromide s u 
126-98-7----- --Methacrylonitrile s u 
106 93-4--------1,2-Dibromoethane 5 u 
80-62-6---- - - - -Methyl Methacrylate 5 u 
630-20-6-- -----1,1,1,2-Tetrachloroethane~- 5 u 
96-18-4---------1,2,3-Trichloropropane 5 u 
110-57-6--------trans-l,4-Dichloro-2-butene 5 u 
96-12 8---- - - - 1,2-Dibromo-3-chloropropane= s u 
107 13-1- -----Acrvlonitrile 10 u 
75-71-8---------Dichlorodifluoromethane 5 u 
75 09-2---------Methylene C'nloride 5 u 
156-60-5--------trans-1,2-Dichloroethene 5 u --75-25-2---------Bromoform 5 u 
108-90-7--------Chlorobenzene 5 u 
156-59-2--------cis-l,2-Dichloroethene 5 u 
79-34-5---------1,1,2,2-Tetrachloroethane~- 5 u 
10061-01 5------cis-l,3-Dichloropropene 5 u 

FORM I VOA-2 3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA ~HEET 

I 256704 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 I 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: _S_D_G~N-o--.-.-.-5~2-7_2_1_ 

Matrix (soil/water}: WATER Lab Sample ID: 265274 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight}: UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR 
7440-41-7 

....,...-- -Beryl NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -
Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22:-4 Silver NR -7440-23-5 Sodium NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -
Cyanide_ 5.0 u AS 

7440-31-5 Tin NR - -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

( }{ ) ( ' ( I . ~( 
. ' j . .._ J 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

256705 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265275 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

r '"'tunents : 

Analyte Concentration c 
-Aluminum 13.4 B 

Antimony= 2.4 u 
Arsenic 2.1 u -Barium 3.2 u 
Beryllium 0.10 B 
Cadmium 0.40 B 
Calcium 138 u 
chromium 1. 3 u -Cobalt 0.79 u 
Copper= 1.1 u 
Iron 24.1 u 
Lead 1. 7 u 
Magnesium 9 . 6 u 
Manganese o. 30 u 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 877 u 
Selenium . 3. 0 u -Silver .5 u 
Sodium-- 279 B 
Thalliwn 3.5 u 
Vanadium 1.1 u -Zinc 4.0 B 
cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

-
-p -p -p -p -p 
-

E p --- -p -p 
-p 
-p -p -_E_ p -p -CV 

p 
-p -p 
-p -p -p -p -p -NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

I J( ) ( ) ( I ;_: l 



FO?,c.'-'. .i.. 

SEM:VOL?..TIL.S CRG..Z!u'JICS .. Z!u'-L:'l.LYS IS DA'!:'A SrG~T 

256705 
~ab Name: AQU..~T~C, !~C. Contract: 95211 

Lab Code : AQU? .. I Case No . : K,-:;£1.A SP...S No. : SCG No . : 5 2 72 l 

Mat::::-ix: r -o~ 1 /· ·;:>:-;::;,r) 
\::::> J..- ~----- Sample ID: 265276 

Sample •,.rc,/vol: :ooo (g/~} ML Lab ?ile IJ: T265276S 

Level: ( low/::-,ed) LOW Date Received: 07/29/95 

% Mois:•J.re: decar:.ted: (Y/N) Date Extracted:08/03/95 

Concentrated 2xtracc Volume: lOOO(uL) Date P. .. r:alyzed: 08/09/93 

Injection Volurr'.e: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

C..'A.S NO. C::OMPotJND 
CONC~"TR..~TION u~ITS: 

(ug/L or ug/Kg) UG/L 

62-75-9-- ------N-Xitroscdimethylamine ---110-85-1------ -?y'ridine 
......,-~~-:-~~~~~~~ 

97-53-2- - - - - - - - -Ethyl l"!ethacrylate 
109-06 8--------2-Picoline ~~~~~-

10595-95-6------N-Nitrosomethyl-ethylamine_ 
66-27-3- -------Methyl Methanesulfonate 
55-18-5------ --N-Nitrosodiethvlamine ~--
62-50-0 ---- --Ethvl Methanesul 
75-01-7-- ------Pentachloroethane 
62-53-3------- -~.nil ~~~~~-

108-95-2--------?henol 
lll-44-4--------bis(-2 ___ C_h_l_o_r_o_e_t_h~v~l-)_E_t_h_e_r-. ~-
95-57-8- -- - -·- - - -2-Chlorophenol ~ --
541-73-:- - - - - - - -m-Dichlorobenzene ------
106-46-7--------p-Dichlorobenzene~~~---
100-51-6--------Benzyl Alcohol 
95-50-l---------o-Dichlo~obenz_e_n_e~-~---

95-48-7---- ----o-Cresol 
-~~-~-~-~-~ 98-86-2---------Acetophenone 

930-55 2---- --N-NitrOSOPVT_r_o~l~i~d~i-n-.. e-----
59-89-2---------N-Nitrosomoroholine 
95-53-4--- -----o-Toluidine - ---~-
108-60-1--------bis (2-Chloro-l-methylethyl) e 
621-64-7--------N-Nitroso-di-n-propylamine_j 
67-72-1---------Eexachloroethane -------108-39-4--------m- & p-Cresol 
98-95-3---------Nitrooenzene ~----~--
100-75-4--------N-Nitrosopiperidine 
78-59-1------- -Isooho~one -~-~-
88-75-5--- - --o-Nltrophenol 
105-67-9- -- - - ---2 ,4-Dimethylp.,-h_e_n_o"""l ____ _ 
111-91-1- ------ois(2-Chloroethoxy)methane. 
126~68-1--------0,0,0-Triethyl PhosphorothIO 

FOR."! I SV 

10 u 
10 u 
10 u 
10 u 
10 'U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
~ /"\ 
.J..V u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 .. 

u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
lo ju 
10 u 
10 u 
10 u 

Q 

. ' ~ ~. .. .., 

; i ; i ''·4 1 · J 



?OKt'-'t 1 
SE..~IVOLATILE ORG..~~ICS .~\J'.'\.LYSIS DATA SHEET 

Lab Name: AQUAT~C, INC. Contrac:: 95211 

Lab Code : AQUAI Case No. : !Cw?LA S.'\S No.: SCG No. : S272l 

Matrix: (so /wate~) WA~~ Sample ID: 265275 

Sample w:./vol: 1000 (g/mL) ML Lab ?ile ID: T265275S 

Level: (low/med) LOW Da:.e Received: 07/29/95 

% Meiste.re: decanted: (Y/N) Date Extracted:08/03/95 

Concentrated Extract Volu~e: lOOO(uL) Date Analyzed: 08/09/93 

Injection Volume: 1. 0 (uL) Dilution ?actor: 1.0 

GPC Clea."'lup: {Y/N) Y pH: 

c.;;s NO. · COMPOUND 
CO~i'Cilll'TR..~TION lJN'ITS: 
(ug/L or ug/Kg) UG/L 

120-83-2--------2,4-Dichloroohenol 
122-09-8--------a,a-Dimethvlohenet,,_h-v~l-a_m_i~·n-.e--
120-82-l------ l,2,4-Trichlorobe~zene ~ 
91-20-3---------Naohthalene 
106-47-8--- ----o-Chloroani~l~i-n-e~----~~ 
87-65-0---------2,6-Dichloroohenol 
1888-71-7-------Eexachloroorooene ------
87-68-3---------Eexachlorobutadiene -----105-50-3 -------p-phenylenediamine 
924 16-3--------N-Nitrosodi-n-butv~l-a-m~i-n-.e---
59-50-7---------o-Chloro-m-cresol-
128-58-1--------Isosafrole -----~ 
91-57-6---------2-Methvlnaohthalene 
9 5-.94 - 3 - - - - - - - -1 , 2 , 4, S -Te trachlo:?:"o,,_b_e_n_z_e_n_e __ 
77-47-4---------Hexachlorocvclopentadiene ~ 
88-06 2---------2,4,6-Trichiorophenol --
95-95-4---------2,4,5-Trichloroohenol 
94-59-7--- -----Safrole - ----
91-58-7- ------ --2-Chloronaphthalene -----88-74-4- -------o-Nitroaniline 

----~---131-11-3--------Dimethylphthalate __ ~---
606-20-2----- -2,6-Dinitrotoluene 
99-09-2---------m-Nitroaniline ------

--------130-15-4--------1,4-Naothoauinone 
99-65-0---------rn-Dinitrobenzene -----~ 
208-96-8--------Acenaphthylene --------83-32-9---------Acenaphthene,..--..------
51-28-5---------2,4-Dinitroohenol 
100-02-7--------o-Nitroohenol ------
132-64-9--------Dibenzofuran 
608-93-5--------Pentachlorob_e_n_z_e_n_e _____ _ 
121-.14-2-- - - - - - -2, 4-Dinitrotoluene 
134-32-7--------1-Naphthylamine ------

-------

FORM I SV 

10 u 
20 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
65 u 
10 0 

201u 
iolu 
10 u 
10 u 
10 u 
10 u 
50 u 
lOIU 
lo!u 
50 tu 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 

Q 



255706 
Lab Name: AQUATEC, INC. Coz::::::"ac::: 9S2ll 

Lab Code : AQUAI Case No. : Ki'l?U\ s;....s No .. : SDG No. : 52721 

Matrix: (soil/water) WATE~ Sample ID: 265275 

Sample w::./vol: 1000 (g/mL) ;.c, Lab ?ile ID: T265275S 

Level: (low/mec) LOW Date Received: 07/29/9:3 

% Moisture: decanted: (Y/N) Date £?<tracted: 08/03 /9:i 

Conce~trated Extract Volume: lOOO(uLl Da::e Analyzed: 08/09/9S 

Injeccion Volume: 1. 0 (uL) Dilutior. Factor: 1.0 

GPC Cleanup: (Y/N) Y 

C.~ NO. · COMPOCJND 
CON'C~""TR.r..TION t.JNITS : 
(ug/L or ug/Kg) UG/L 

91-59 8-------- 2-Naphthylamine 
58 90-2------- -2,3,4,6-Tetrachlorophenol~-
84-66-2-- ------Diethvlohthalate 
7005-72-3-------4-Chloroohenvl-ohenvlether · ....... - .. -
86-73-7---------Fluorene 
99-55-8--- -----5-Nitro-o-Toluidine 
100-01-6--------p-Nitroa.niline 
534-52-1------ -4,6-Dinitro-o-cresol 
122-39-4--------Diohenvlanine 
99-35-4---------sym-Trlnitrobenzene 
101-55-3--- ----4-Bromoohenvl-ohenvlecher ... - .... - --
62-44-2---------?henacetin 
2303-16-4:---- --Diallate 
118-74-1--------Hexachlorobenzene 
92-67-1---------4-Aminob~phenyl 
87-86-5---------Pentachlorophenol 
23950-58-5----- Pronarnide 
82-68-8-------- Pentachloronitrobenzene 
85-01-8------ -Phenanthrene 
120-12-7--- - - - -.!i.nthracene 
86-74-8---------Carbazole 
84-74-2---------Di-n-butylphthalate 
56-57-5------ --4:-Nitroquinoline-l 
91-80-5---------Methapyrile~e 

(")")( ,..; Q -- -
465-73-6------- Isodrin 
206-44-0--------Fluoranthene 
129-00-0--------Pyrene 
140-57-8--------Aramite 
60-11-7---------P-(dimethylamino)azobenzene 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine 
143-50-0------- Ke pone I 85-68-7------ --Butylber.zylphthalate 

I 
F0?..:."1 I SV 

10 
20 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
20 
10 
10 
50 
20 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
20 
20 
10 

Q 

fj 

u 
u 
c 
u 
u 
u 
u 
u 
u 
u 
u 
c 
u 
c 
u 
u 
u 
n u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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::'ORL'•! l CLI~~i SAM?LS NO. 
SEMIVOi .A.TIE 02.GAN'ICS .l:l.i'J.:U.YSIS "0.~;:;:.. S:-.:E.::T 

256706 
Lab Name: Con:.!"'acr. : 9 5 21 l 

Code: AQUAI Case No. : FCV'l?L...Zl.. s;..s 0io. : S.CG No. : 52721 

Matrix: ( -o-i l /' ·a~=-Y") :;:) -- "" .__ ..... Lab Sample ID: 265276 

w-::./vol: 3-000 (g/\i\i,) r<S La.'.:J ?2-le ID: T265276S 

Level: (low/med) Date Received: 07/29/95 

% Moiscu:::-e: cecarited: (Y /N) Date Excracr:ed:03/03/95 

Concentrated Extract Volume: 1000 (uL) Date .!i,ri.alyzed: 08/09/95 

Injection Volume: l. 0 {uL) Dilution Factor: l.O 

G?C Cleanup: (Y/N) Y 

C.Z\S NO. 

pH: --

COMPOUJ\TI 
CO~iCSNTRATION UNITS : 
( or ug/Kg) UG/L 

53-96-3---------2-Acetylaminofluore::.e ___ _ 
ll7-81-7--------bis{2-Ethylhexyl)phchalace_ 
91-94-1---------3,3'-Dic:tlorobenzidine ---55-55-3---- ----Benzo(a}anthracene ------218-01-9-- -----Chrvsene 
117-84-0--------Di-n-oct-y~l-p-b-.t-h_a __ ~ia_t_e ____ _ 
205-99-2--------Benzo(b)fluorant~ene ----57-97-6----- ---7,12-Dimethylbenz(a)ar.chrace 
207-08-9--------Benzo{k)fluora..~t~ene ----50-32-8------ --Benzo(a)ovrene 
5 6 -4 9 - s -- - -- - - --3 - Met hy lcholan-t~!.,_-Y"-e-n-_e ____ _ 
53-70-3---------Dibenz(a,hlanthrace~e ----193-39-5--------Indeno(l,2,3-cd)9yrene ---191-24-2--------Benzo(g,h,i)perylene· ----

FORl\1 I SV 

20 u 
10 u 
20 i:; 
10 u 
10 u 
lO U 
10 u 
10 u 
10 u 
io 1u 
10 u 
10 u 
10 u 
10 u 

Q 

. \ 
} ' . 



FOR.IV{ l CLIENT SAM.PLE NO. 
HXC:-IT .. RPHN ORG.~'JICS -~YSIS DATA SHE'='T 

256707 
Lab Name: AQUATEC, INC. Contract.: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : Sl:G No. : 52721 

Matrix: (soil/water} WATER 

Sample wt/vol: 188.0 (g/mL} ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc} OTHER 

Concentrated Extract Volume: 4 (mL) 

Injection Volume: 25.0(uL) 

GPC Cleanup: (Y/N) N pH: 

C.~ NO. COMPOUND 

Lab Sample ID: 265277 

Lab File ID: LA080710 

Dat.e Received: 07/29/95 

Date Extracted:OS/03/95 

Date Analyzed: 08/07/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/Nl N 

CONCENTR.l\TION UNITS : 
(ug/L or ug/Kg) UG/L Q 

70-30-4---------Hexacblorophene ------- ul_u __ 

FORM I HXOlLR..PHN" 



r0

0.Rl"1 l 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

256708 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SP..S No . : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

~ Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

SDG No. : 52721 

Lab Sample ID: 265278 

Lab File ID: 17AUG951349-Illl 

Date Received: 07/29/95 

Date Extracted:08/03/95 

Date Analyzed: 08/19/95 

Dilution Factor: 1.0 

GPC Cleanup: {Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
C.~ NO. {ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC (Lindane) 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---- ----4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor a.so u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 a.so u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 a.so u 
11096-82-5------Aroclor-1260 0.50 u 

FORM I PEST 



1A EPA SAi."TI?LE NO. 
VOLATILE ORGAl~ICS Al.'ili.LYSIS DATA SHEET 

2563t> l 
Lab Narne : AQUA:TEC, INC . Contract: 95211 

Lab Code: AQUAI No.: KWFLA S.Z:.S No. : Sr::G No. : 52721 

Matrix: {soil/water) WATER Sai'Tlple ID: 265280 

Sample wt/vol: 5.0 (g/mL} ML Lab ID: L2652i3QV .D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date P. .... "1al yzed: 08 IO 8 / 9 5 

GC Column:CAP ID: 0 . 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL} 

CONCENTRATION UNITS: 
C.45 NO. COM!?OUND {ug/L or ug/Kg} UG/L Q 

74-87-3-- ------Chloromethane 
74-83 9 --------Bromomethane --------
75-01-4------ -Vinvl Chloride 
75-00 3------- -Chl0roethane -------
67-64 1---------Acetone -----------75 15-0----- --carbon Disulfide ------75-35-4-- -- ---1,1-Dichloroethene -----75-34-3-- ------1,1-Dichloroethane 

-.,--..,,....,--
540 - 59 - 0 - - - - - - -1,2-Dichloroethene (total) 
67-66-3- -------Chloroform ---------107 - 06 -2 - - - - - - - - l, 2 - Di ch lo roe thane 
78-93-3----- ---2-Butanone -----
71-55-6---------1,1,1-Trichloroethane ----56-23-5-- ------carbon Tetrachloride ----75-27-4 -~-----Bromodichlorometha."1e ----78-87-5 -------l,2-Dichloropropa."1e 
79-01-6------- -Trichloroethene ---~-
124-48-1----- Dibromochloromethane ----79 00-5---------1,1,2-Trichloroethane 
71-43-2---- ---Benzene ----
10061-02-6------trans-1,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone ___ _ 
591-78-6------- 2 Hexanone ________ _ 
127-18-4--- --Tetrachloroethene ------108-88-3-- ----Toluene -----------100 - 4 l - 4 - - - - - - - - Ethyl benzene _______ _ 
100-42-5--------Styrene __________ _ 
1330-20-7- -----Xylene (total} ______ _ 
126-99 8 ------Chloroprene ________ _ 
107-02-8--------Acrolein 
75-69-4---------Trichlor-o~f~l-u_o_r_om_e_t_~ha-n_e ___ _ 
108-05-4---- ---Vinyl Acetate _______ _ 
74-88-4--- ----Methyl Iodide ______ _ 

FORM I VOA-1 

10 u 
10 u 
10 u 
10 u 
12 

5 ---u 
5 u 
5 u 
5 u 
5 U. 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

20 u 
5 u 
5 u 
5 u 
---

3/90 
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lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS Al'\IA.LYSIS DATA SHEET 

256801 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUA.I Case No . : KWFLA S.AS No.: S:CG No.: 52721 

Matrix: (soil/water) WATER Lab Saniple ID: 265280 

Sample wt./vol: 5.0 (g/mL) ML 

LOW 

Lab File ID: L265280V.D 

r_,evel: {low/med) Date Received: 07/29/95 

% Moisture: not dee. Date A.~alyzed: 08/08/95 

GC Colurnn:CAP ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0- ------Propionitrile _______ _ 
107-05-1--------Allyl Chloride -------74 - 95 - 3 - - - - - - - - -Methylene Bromide ------126-98-7------ -Methacrylonitrile ----106-93-4--------1,2-Dibromoethane ------80-62-6-------- Methyl Methacrylate -.,...----630-20-6----- --1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6--------trans-l,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane-
107-13-1--------Acrylonitrile -
75-71-8------ --Dichlorodifluoromethane ---75-09-2---------Methylene Chloride 

-~---156-60-5--------trans-1,2-Dichloroethene 
75-25-2------ --Bromoform --
108-90-7--------Chlorobenzene --------156-59-2------ -cis-1,2-Dichloroethene ---79-34-5------- -1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

u 
u 
u 
u 
u 
U1 

gl 
u. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

256804 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 

Lab Sample ID: 265283 
Date Received: 07/29/95 

Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -
Antimony 7440-36-0 NR 
Arsenic - -

7440-38-2 NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -/440-43-9 Cadmium NR - -7440-70-2 Calcium NR 
7440-47-3 Chromium -

NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 
7440-23-5 Sodium-- -

NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ 10.0 u AS 

7440-31-5 Tin NR - -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

l 

(, j ( I f ' ' ) • ' , > 
I\ J \ ...... ·4-



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

2568a5 
.Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265284 
Level (low/med): LOW Date Received: a7/29/95 
% Solids: a.a 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
744a-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
744a-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: YELLOW 
Color After: COLORLESS 

("nm:ments: 

Analyte Concentration c 
-Aluminum 148 B 

Antimony= 2.4 u 
Arsenic 2.6 B -Barium 7.4 B 
Beryllium 0.17 B 
Cadmium .20 u 
Calcium 124000 
chromium -1.3 u -Cobalt 0.80 u --Copper __ 2.0 B 
Iron 0 -Lead 1.7 u 
Magnesium 1990ao -
Manganese 12.3 B 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 95300 -Selenium 3.a u 
Silver - 1. 5 u --Sodium 1870000 
Thalliliiil -3.5 u 
Vanadium 2.8 B -Zinc 12;8 B 
cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

Q M 

p 
-p -p -
-p 
-p -E --- -
-p -p -p 
-p 
-

E p --- -p 
-CV 

p -p 
-p 
-p -p -
-p 
-p 
-NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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?0~"1 -; CLI '=""'~ s;c..z··1'?:...E NO. 
S~"1:VOL~TILS O~G...~~ICS Ai.\J..:\LYSIS DATA SHC:E~ 

25530io 
Lab Name: AQUATEC, INC. Corrtract: 95212. 

Lab Code: AQUAI Case No. : KW:-LZl.. SAS No.: SCG No.: 527:2:.. 

Matrix: (soil/wate:!'.') r..,·_:::...TE.:<. Lab Sample ID: 265235 

Sample v.i-c./vol: (a/mL) ML Lab ?ile ID: T26523SS 

Level: ( low/r:ced) Date ?.eceived: 07 /29/9:S 

% Lviois~u::--e: C.e·.::a..i.!ted: (Y/N) Date Extracted:OS/03/9:s 

Concentrated :=:xtract Volurl'.e: lOOO(uL) Date P..r:alyzed: O 8 IO 9 I 9 :s 

Injection Volume: l. 0 (uL) Dilution ?actor: 1.0 

GPC Clear;,up: (Y/N) Y 

C.Zl..S NO. 

pH: 

COMPOu"'NlJ 
CON~""TP~~TION UNITS: 
(ug/L or ug/~g) UG/L 

52-75-9---------N-Nitrosodimethylamine 
110-86-1--------?yridine 
97-63-2---------Ethyl Methacrylate 
109-05-8--------2-Picoline 
10595-95-6------N-Nitrosomethyl-ethvlamine 
66-27-3---------Methyl Methanesulfonate ~ 
55-18-5----~----N-Nitrosodiethylamine 
52-50-0---------Ethyl Metha..."1esulfonate 
75-01-7---------Pentachloroethane 
52-53-3---------Aniline 
108-95-2--------Phenol 
111-44-4--------bis(-2-Chloroethyl)E~her~~ 
95-57-8---------2-Chloroohenol 
541-73-1--------m-Dichlorobenzene 
105-46-7--------o-Dichlorobenzene 
100-51-6--------Benzyl Alcohol 
95-50-1---------o-Dichlorobenzene 
95-48-7---------o-Cresol 
9:3-86-2---------Acetophenone 
930-55-2--------N-Nitrosopyrrolidine 
59-89-2---------N-Nitrosomorpholine 
95-53-4---------o-Toluidine 
108-50-l--------bis(2-Chloro-l-methylethyl)e 
621-54-7--------N-Nitroso-di-n-propylamine~ 
67-72-1---------Eexachloroethane 
108-39-4--------rn- & p-Cresol 
98-95-3---------Nitrobenzene 
100-75-4--------N-Nitrosopiperidine 
78-59-1---------Isophorone 
88-75-5---------o-Nitrophenol 
105-67-9--------2,4-Dimethylphenol 
lll-91-l--------bis(2-Chloroethoxy)methane 
126~68-1--------0,0,0-Triethyl Phosphorothio 

. FORL"1 I SV 

10 
10 
10 
10 
10 
10 
10 
10 
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10 
10 
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10 
10 
10 
10 
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S2MIVOLA:r:~ ORG.::::,,.,.~rcs A.c~A.:..YSIS DATA SHEET 

256800 
Lab Name: AQUATEC, INC. Con:ract::: 95211 

Lab Code : AQUAI Case No. : ?:J'l?:::..:.:c... s~.s No.: SDG No. : 52721 

Matrix: (soil/water) >.;-_:;.T=:R Lab Samp ID: 265285 

Sacr,ple wt::/vol: lCOO (g/~) t'-S Lab File ID: T25S235S 

Level: ( low/:r.ed) :..ow Date Received: 07 9/95 

%- MoistLU:"e: c!ecanted: ( ·! /N) Date Extracted:OS/03/95 

Concentrated Ext:::-acc Volume: lOOC (uI.:) Date .Analyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) v pE: 

C.n.5 NO. COMPOu1'1u 
CONCENTR..~TION UNITS: 
(ug/L or ug/Kg) UG/L 

120-83-2--------2,4-Dichloroohenol 
122-09-8-- -----a,a-Dimethvlonenet~h-v~l-a_m_i~.n-e~-
120-82-1 --------' 2 4-Tric~lorobenz~~~ ~ 

- -1 I - -- - .. - - -··----

91 20-3--- ----Naohthalene 
106-47-8--------o-Chloroani~l~i-n_e ______ _ 
87-65-0----- ---2,6-Dichloroohenol 
1888-71-7-- ----Hexachloroorooene ------
87-68-3------- -Hexachlorobucadiene 
lOh-50-3--------o-oh=nvl=~~niami~= -----
924-16-3 - - - - - - - -N-Nl~~~~;~n::;_but~lamine 
59-50-7 --------o-Chloro-m-cresol-
128-58-1--------Isosafrole -----~ 
91-57-6---------2-Methvlnaohthalene 
95 94-3---------1,2,4,S-Te~rachloro~b-e_n_z_e_n_e __ 
77-47-4---- ----Hexachlorocyclopentadi~ne-=::: 
88-06-2---------2,4,6-Trichloroohenol 
95-95-4---------2,4,5-Trichloroohenol---~ 
94 59-7---------Safrole ---..,.--,--.--------9 l - 58 - 7 - - - - - - - - - 2 - Chlo r on a p ht hale n e 
88-74-4---------o-Nitroaniline ---~~ 
131-11-3--------Dimethylphthalate ------606-20-2--------2,6-Dinitrotoluene 
99-09-2---------m-Nitroaniline ------
130-15-4--------1, 4-Napthoquinone 
99-65-0---------m-Dinitrobenzene ------
208-96-8--------Acenaphthylene --------83-32-9---------Acenaphthene .,..--..,,-------5 l - 28 - 5 - - - - - - - - - 2, 4 -Dini tr op hen o l ------100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran --------
608-93-5------- -Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene ------
134~32-7--------1-Naphthylamine ------

FOR'1 I SV 

10 u 
20 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
65 u 
10 u 
20 u 
10 u 
10 u 
lOiU 

lolu 
10 u 
50'U 
10 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 

Q 



FOR.J."'1 l CLIE.i.'I'T SP ... M:?'.:..,=: NO. 
SS"-EV8~~IL:='. O?..G.Z\..l\JICS ANlu .. YSIS :::;..T.Z\. Sl:{22T 

25530<P 
Lab Narrte : ~ .. QUA:-2C I r::-rc::. Conc.::::-acc.: 95211 

Lab Code : .n..Qu.:;.::: Case No . : K1'tl?LA SAS No.: SCG No. : 5272l 

Matrix: (soil/water) WAT=:~ Lab Sample ID: 255235 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: T25523:3S 

Level: (low/::-.ed) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y/N) Date Extracted:OB/03/95 

Concentrated 2x:ract Volume: lOOO(uL) Date An.alvzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) v pH: 

C."A.S NO. COMPOUND 
CONCENTR..~TION UNITS: 
(ug/L or ug/Kg) UG/L 

91-59-8---------2-Naphthylarnine 
58-90-2---------2,3,4,5-Tetrachlorophenol __ 
84-56-2---------Diethylphthalate 
7005-72-3-------4-Chloroohenvl-ohenvlether 
86-73-7---------Fluorene~ - ~ · ~ 
99-55-8---------5-Nitro-o-Toluidine 
100-01-6--------D-Nitroaniline 
534-52-1--------4,6-Dinitro-o-cresol 
122-39-4--------Diphenylarnine 
99-35-4---------Sj'TI'.-Trinitrobenzene 
101-55-3--------4-Bromophenyl-phenylether __ 
52-44-2---------Phenacetin 
2303-15-4-------Diallate 
118-74-1--------Hexachlorobenzene 
92-67-1---------4-.~inobiphenyl 
87-85-5---------Pentachlorophenol 
23 950-58-5- - - - - -Pronarn:i.de 
82-68-8---------Pentachloronitrobenzene 
85-01-8---------Phenanthrene 
120-12-7--------.Z\nthracene 
86-74-8---------carbazole 
84-74-2---------Di-n-butylphthalate 
56-57-5---------4-Nitroauinoline-l-oxide 
91-80-5---------Methapyrilene --
465-73-6--------Isodrin 
205-44-0--------Fluoranthene 
129-00-0--------Pyrene 
140-57-8--------Aramite 
60-11-7---------P-(dimethylamino)azobenzene_ 
510-15-5--------Chlorobenzilate 
119-93-7--------3,3'-Dimethylbenzidine 
143-50-0--------Kepone 
85-68-7---------Butylbenzylphthalate 

FOP-M I SV 
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FOR.l"! l CLIS~'"T SAi~?LE NO. 
SS~IVOL~TILS ORG..~~ICS .!\..i.'l~YSIS D.'\TA S~ST 

25680"" 
Lab Name: AQUATEC, INC. Co;::c.ract: 952::..l 

Lab Code: AQUAI Case No . : :<:>tP.T A s . .::i.s r\o. : SCG No. : 52721 

Matrix: (soil/wac.er) WATE~ Lab Sa8~le ID: 265285 

Sample we/vol: 1000 (g/mL) L"G Lab Fi:Le ID: T265285S 

Level: (low/med) LOW Date .::<.eceived: 07/29/95 

% Mois-=.ure: deca:.!ted: ( Y /N) Date Excracted:OS/03/95 

Concentrated Extrac~ Volume: lOOO(uL) Date Analyzed: 08/09/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) v pH: 

CONCE.i.~l'P~~TION UNITS: 
CAS NO. (ug/L or ug/Kg) UG/L 

53-96-3---------2-Acetylaminofluorene 
~---117-81-7--------bis(2-Et.hylhexyl)phchalate_ 

91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)a.nthracene ---
218-01-9--------Ch.rysene 

~~~~~------117 - 84 - 0 - - - - - - - - Di - n - o ct y l p h ch al ace 
205-99-2--------Benzo(b)fluoranthen_e ____ _ 
57-97-6---------7,12-Dimethvl~enz(a)a:.!th.=ace 
207-08-9--------Benzo(k)fluoranthene ----50-32-8---------Benzo(a)pyrene 

-:-------~ 56 -4 9-5- - - - - - - - -3 -Methylchola..1threne -----53-70-3---------Dibenz(a,h)a..1:.hracene ----193-39-5--------Indeno(l,2,3-cd)pyrene ---191-24-2--------Benzo(g,h,i)perylene -----

FORM I SV 

20 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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'·· 



FORM l 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

256808 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQlJAI Case No . : KW"FLA SAS No . : 

Matrix: (soil/water) WATER 

Sample wt/vol: 973.0 (g/mL) ML 

% Moisture: decanted: (Y/N} 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: l. 0 (uL) 

GPC Clea...'"lup : (Y/N) N pH: 

SW No. : 52721 

Lab Sample ID: 265297 

Lab File ID: 17AUG951349 Il21 

Date Received: 07/29/95 

Date Extracted:OB/O:l/95 

Date Analyzed: 08/19/95 

Dilution Factor: 1.0 

Sulfur Cleanup : (Y /N) N 

CAS NO. COMPOOND 
CONCEI:\JTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6-- -----alpha-BHC 0.051 u 
319-85-7--------beta-BHC 0.051 u 
319-86-8--------delta-BHC 0.051 u 
58-89-9------ --garmna-BHC (Lindane) 0.051 u 
76-44-8--- - - - - -Heptac.b...lor 0.051 u 
309-00-2--------Aldrin 0.051 u 
1024-57-3-------Heptachlor epoxide 0.051 1J 
959-98-8--------Endosulfan I 0.051 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 TJ 
72-20-8-- ------Endrin 0.10 u 
33213-65-9------Endosulfa...'"l II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.51 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.51 u 
8001-35-2-------Toxanhene 5.1 u 
12674-11-2------Aroclor-1016 0.51 u 
11104-28-2------Aroclor-1221 0.51 u 
1114-16-5-------Aroclor-1232 0.51 u 
53469-21-9------Aroclor-1242 0.51 u 
12672-29-6------Aroclor-1248 0.51 u 
11097-69-1------Aroclor-1254 0.51 u 
11096-82-5------Aroclor-1260 0.51 u 

---

FORM I PEST 



LZ\ EPA SAMPL,E NO. 
VOL?.TILE ORGANICS ANALYSIS DA'!'.?\ SHEET 

256901 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : K'V'lFLA SAS No.: SD3 No. : 52721 

~.a.trix: {soil/water) SOIL Lab Sample ID: 265289 

Sa'Tiple wt/vo2..: 5.0 (g/mL) G Lab File ID: 0265289V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 32 Date Analyzed: 08/08/95 

GC Colurnn:CAP ID : 0 . 5 3 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volu.l\e: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---- ----Chlorornethane 15 u 
74-83-9-------- Brornornethane 15 u 
75-01-4-------- Vinyl Chloride 15 u 
75 00-3------- -Chloroethane 15 u 

' 67-64-1--- - - -Acetone 15 u 
75-15-0---------Carbon Disulfide 7 u 
75-35-4-- - - - - - 1,1-Dichloroethene 7 u 
75-34-3------- -1,1-Dichloroethane 7 u 
540-59-0----- - -1, 2 Dichloroethene (total) 7 u -67-66-3---------Chloroform 7 u 
107-06-2- - - - - - 1,2-Dichloroethane 7 u 
78-93-3-- ------2-Butanone 15 u 
71-55-6---------1,1,1-Trichloroethane 7 u 
56-23-5--- - - - - -Carbon Tetrachloride 7 u 
75-27-4-- ------Brornodichloromethane 7 u 
78-87-5------- 1,2 Dichloropropane 7 u 
79-01-6---------Trichloroethene 7 u 
124-48-1---- --Dibrornochlorornethane 7 u 
79-00-5---------1,1,2-Trichloroethane 7 u 
71-43-2- ------Benzene 7 u 
10061-02-6- - - - -trans-1,3-Dichloropropene __ 7 u 
108-lG-1--------4-Methyl 2-pentanone 15 u 
591-78-6-- - - - - 2 -Hexar1one 15 u 
127-18-4- ------Tetrachloroethene 7 u 
108-88-3--------Toluene 7 u 
100-41-4--------Ethylbenzene 7 u 
100-42-5--------Styrene 7 u 
1330-20-7-------Xylene (total) 7 u 
126-99-8--------Chloronrene 29 u 
107 02-8--------Acroleln 29 u 
75-69-4---------Trichlorofluoromethane 7 u 
108-05-4-- -----Vinyl Acetate 15 u 
74-88-4---------Methyl 7 u 

FORM I VOA-1 3/90 

·i1;1,i ? .•. ~ 



lA-2 EPA S.f\J."v!PLE NO. 
VOL.:!),_TIL3 ORGANICS ft.NALYSIS DATA SHE3T 

256901 
Lab Na~e: AQUATEC, INC. Contract: 95211 

Lab Code : AQUA.I No . : K:rti'FL.1\ SP...S No. : s:rx; No.: 5272: 

Matrix: (soil/water) SOIL Lab Sai.uple ID: 265289 

Sa1nple wt/vol: 5.0 (g/rrL) G Lab ID: 02652B9V.D 

Level: (low/med) LOW Date Received: 07/29/95 

~ 
~ Moisture: not dee. 32 Analyzed: 08/08/95 

GC Colurnn:CAP ID: 0. (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

107-12-0--------Propionitrile --------107-05-1--------Allyl Chloride ...,-,,.------74-95 3------ --Methylene Bromide ------126 98 7--------Methacrylonitrile ------106-93-4--------1,2 Dibromoethane ------80-62-6-- --- --Methyl Methacrylate 
-~---630-20-6--- ----1,1,1,2-Tetrachloroethane 

96-18-4---------1,2,3-Trichloropropane --
110-57-6 ------ trans-1,4 Dichloro-2-butene 
96-12 8------ - 1 2-Dibromo-3-chloronronane-
107-13-1- - - - -A~ryloni trile ~ • -
75-71-8---- ----Dichlorodifluoromethane ---75-09-2----- ---Methylene Chloride -,,..------156-60-5 - ----trans-1,2-Dichloroethene 
75-25-2- ------Bromofonn --
108-90 7--------Chlorobenzene ----:------156- 59 2--------cis-l,2-Dichloroethene ---79-34-5----- - 1,1,2,2-Tetrachloroethane 
10061-01-5-- -cis-1,3-Dichloropropene --

FORM I VOA-2 

Q 

71 u 
7! u 
7 u 
7 u1 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 

15 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
7 u 
---

3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA ~HEET 

I 
256902 I 

Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 --, 
Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52721 
Matrix (soil/water): SOIL Lab sample ID: 265290 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 66.1 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: GRAY 
Color After: YELL_O_W __ 

C''"'mments: 

Analyte Concentration c 
-Aluminum 1970 -Antimony_ .19 u 

Arsenic 1. 5 - -Barium 10.9 B 
Beryllium 0.12 B 
Cadmium 0.12 B -Calcium 320000 
Chromium -5.3 - -Cobalt 0.12 B --Copper __ 0.76 B 
Iron 898 -Lead 0.14 u 
Magnesium 19200 -Manganese 17.1 -Mercury_ .01 u 
Nickel 0.78 B 
Potassium 518 
Selenium 0.24 :S -Silver 0.12 u --Sodium 5500 -Thallium 0.28 u 
Vanadium- 3.7 B -Zinc . 5 -Cyanide_ 0.59 u 
Tin 0.99 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
* -

---
EN* - -

E* - -

* _E_*_ 
- -

E* -
_E_*_ 
- -

N ---
EN - -

M 

-p -p 
-p -p -p 
-p 
-p 
-p -p 
-p -p 
-p -p -p 
-CV 

p -p -p -p -p -p -p -p -AS 
p 
-
-· 
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

1l()''")''• 
T \ / I ._·. t 



CLIE:N""T SAMPLE: NO. 
PESTICIDE ORG.:l..NICS .Z.\.NALYSIS DATA SHEET 

2S6903 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : K"WFLA. SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 29 

30.0 (g/m.L) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8 .4 

SDG No. : ~)2721 

Lab Sample ID: 265291 

Lab File ID: 15AUG951907-Il21 

Date Received: 07/29/95 

Date Extracted:08/04/95 

Date Analyzed: 08/17/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
{ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.4 u 
319-85-7--------beta-BHC 2 .4 u 
319-86-8--------delta-BHC 2.4 u 
58-89-9---------gamma-BHC (Lindane) 2.4 u 
76-44-8---------Heptachlor 2 .4 u 
309-00-2--------Aldrin 2.4 u 
1024-57-3-------Heotachlor epoxide 2 .4 u 
959-98-8----- --Endosulfan I 2.4 u 
60-57-1---------Dieldrin 4.8 u 
72-55-9--- -----4,4'-DDE 4.8 u 
72-20-8-- ------E...Tldrin 4.8 u 
33213-65-9------Endosulfan II 4.8 u 
72-54-8---------4,4'-DDD 4.8 u 
1031-07-8-------E..i.~dosulfan sulfate 4.8 u 
50-29-3---------4,4'-DDT 4.8 u 
72-43-5---------Methoxychlor 24 u 
53494-70-5------Endrin ketone 4.8 u 
7421-36-3-------Endrin aldehyde 4.8 u 
12789-03-6------Chlordane 24 u 
8001-35-2-------Toxaphene 240 u 
12674-11-2------Aroclor-1016 24 u 
11104-28-2------Aroclor-1221 24 u 
1114-16-5-------Aroclor-1232 24 u 
53469-21-9------Aroclor-1242 24 u 
12672-29-6------Aroclor-1248 24 u 
11097-69-1------Aroclor-1254 24 u 
11096-82-5------Aroclor-1260 24 u 

---

FORM I PEST 



FORM 1 CLIENT SA'1PLE NO . 
HXC-IT...~!--:N ORGA.:..'UCS AJ.'l:A.LYSIS DATA SHEET 

256903 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUA.I Case No . : KWF'....A SAS No. : S:CG No. : 52721 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 29 

30.0 (g/mL) G 

deca.~ted: (Y/N) N 

Extraction: {SepF/Cont/Sonc) SONC 

Concentrated Extract Volume; l(mL) 

Injection Volume: 25.0(uL) 

GPC Clea..1'1Up : (Y/N) Y p.E: 8.4 

C.:\S NO. COMPOUND 

Lab Sample ID: 265291 

Lab File ID: LA080771 

Date Received: 07/29/95 

Date Extracted:OS/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 2.0 

Sulfur Cleanup: {Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

70-30-4---------Hexachlorophene~~~~~~-

FORM I HXCHLRPHN 

0004i5 



FO?.}~ I CLIS"<"T SA.M?LE NO. 
SE.i'-1IVOTATII .. 2 O:lG.!:u'-UCS .~..;.'.J.;,I..,YSIS DATA SHEET 

256903 
Name : AQUA.TEC, INC . Contyact: 95211 

Lab Code : P..QUA.I Case No. : :Cti'?Lll. SAS No.: SCG No. : 52~721 

Matrix: (soil/water). SOIL Lab ID: 265291 

Sample wt/vol: 30.0 G Lab ID: T2552 

Level: ( low/cned) :..ow Received: 07/29/95 

Date Excracted:OB/04/95 

Date Analyzed: 08/10/95 

ection Volume: l.O(uL) Dilution Factor: 1.0 

G?C Cleanuo: (Y/N) v p2: 8.4 

C.'t:\.S NO . COMPO'CJND 
CONCE:r.l'"TR.~TION UNI~S: 
(ug/L or ug/Kg) UG/KG 

52-75-9---------N-Nitrosodimethylaw.ine ---110-86-1--------Pyridine 
-,---...,,---~----97 - 63 - 2 - - - - - - - - - Et n y l Methacrrlate 

109-06-8--------2-Picoline -----
10595-95-6 -----N-Nitrosomethyl-ethylamine_ 
66-27-3-- -- ---Methyl ~ethanesulfonate ---55-18-5---------N-Nitrosodiethylamine ----52-50-0---------Ethyl Metha.nesulfonate 
76-01-7-- -----Pentachloroetha.:.ie ---
62-53-3--- ------~~iline 
108-95-2-- -----Phenol -----------
111-44 4-- -----bis(-2 Chloroethyl)Ether 
95-57-8---------2-Chloyoohenol --
~~1-73-1------- -rn-Dichlo~obenzene 
06-46-7------ -p-Dichlorobenzene _____ _ 

100-51-6--------Benzyl P.icohol 
95-50-1---- ----o-Dichlorobenz_e_n_e _______ ~ 
95-48-7--- -----o-Cresol ----------------98 - 86 - 2 - - - - - - - -Acetophenone --..,,..-,.-.....---------930 - 55 - 2 - - - - - - - - N - Nitro sop yr r o lid in e ----59-89-2---------N-Nitrosomorpholine 
95-53-4---------o-Toluidine -----
108-60-1---- ----bis (2-Chloro-l-rnethylethyl) e 
621-64-7--------N-Nitroso -n-propylarnine 
67-72-1---------Hexachloroethane ~ 
108-39-4--------rn- & o-Cresol 
98-95-3---------Nitrobenzene ~------------
100-75-4--------N-Nitrosopiperidine -----78-59-1---------Isoohorone 
88-75-5---------o-Nltroohe_n_o~l--------------
105-67-9--------2, 4-Dimethvlohenol 
111~91-1--------bis(2-chloroethoxy_)_m_e_t~h-an_e_ 
126-68-1--------0,0,0-Triethyl Phosphorothio 

FOR\1 .L SV 

! 
930IU 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 

1800 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 

Q 



FORM l 
SS~IVOLATIL2 O~G.%~ICS .~.NALYSIS 2ATA S~-=:2T 

255903 
Lab Na~e: AQUAT2C, INC. Co::".:::.ract: 93211 

Lab Code : AQUAI Ca.se No. : KW"?L.'\ SAS No.: SCG No.: 52721 

Matrix: (.soil/water) Lab Sample ID: 265291 

Sample w:::/vol: 30.0 (g/mL) G Lab File ID: T265291I2S 

Level: (low/med) LOW Da:::.e ~eceived: 07/29/95 

% 1"'.oistu!:"e: 2 9 decanted: (Y/N) N Date Ex=racted:08/04/95 

Concentrated Extract Volume: 1000 (uL) Date 1\.~alyzed: 08/10/95 

Injection Volume: l. 0 (uL) Dilution Facto!:": 1.0 

GPC Cleanup: (Y/N) Y pE: 8.4 

CA.S NO. COMPOillrD 
CONCENT?~'\TION UNITS: 
(ug/L or ug/Kg) UG/KG 

120-83-2--------2,4-Dichlorophenol 930 
122-09-8--------a,a-Dimethylphenethylamine_ 1800 
~0-82-1--------1,2,4-Trichlorobenzene 930 
91-20-3---------Naphthalene 930 
106-47-8--------p-Chloroaniline 1800 
87-65-0---------2,6-Dichloroohenol 930 
1888-71-7-------Hexachloroorooene 930 
87-68-3---------Hexachlorobutadiene 930 
106-50-3--------p-phenylenediamine 5900 
924-16-3--------N-Nitrosodi-n-butylamine 930 --59-50-7---------p-Chloro-m-cresol 1800 
128-58-1--------Isosafrole 930 
91-57-6- - - - - -·- - -2-Methylnaphthalene 930 
~-94-3---------1,2,4,5-Tetrachlorobenzene 930 -77-47-4---------Hexachlorocvclooentadiene 930 
88-06-2---------2,4,6-Trichiorophenol -- 930 
95-95-4---------2,4,5-Trichloroohenol 4500 
94-59-7---------Safrole - 930 
91-58-7---------2-Chloronaphthalene 930 
88-74-4---------o-Nitroaniline 4500 
131-11-3--------Dimethylphthalate 930 
606-20-2--------2,6-Dinitrotoluene 930 
99-09-2---------m-Nitroaniline 4500 
130-15-4--------1,4-Napthoquinone 930 
99-65-0---------m-Dinitrobenzene 930 
208-96-8--------Acenaphthylene 930 
83-32-9---------Acenaphthene 930 
51-28-5---------2,4-Dinitrophenol 4500 
100-02-7--------p-Nitrophenol 4500 
132-64-9--------Dibenzofuran 930 
608-93-5--------Pentachlorobenzene 930 
121-14-2--------2,4-Dinitrotoluene 930 
134-32-7--------1-Naphthylamine 930 

FORM I SV 

u 
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u 
u 
u 
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FORN! : 
SS"!IVOLATE .. .2 O?~G.l'0JICS .:::..N.;;,I.,YSIS DAT.:; SHEET 

2569C3 
Name : .l;.QUA':'EC, INC. Cont::::-act: 95211 

Lab Code : AQU.l\.: Case No. : K:t<?;:; S.Z:...S No. : SDG No.: 52721 

Matrix: (soil/water) SOIL Lab Sample ID: 265291 

Samole w::/vol: 30.C (g/mL) G ?ile ID: T26529l.I2S 

(low/med) LOW Date Received: 07/29/95 

% Moisture: 29 decanted: (Y/N) N Date 2x:tracted:08/04/95 

Concer~trated Extract Volutt\e: 1000 (uL) Date Analyzed: 08/10/95 

ection Volume: l.O(uL} Dilution Factor: 1.0 

GPC Clea::mp: (Y/N) Y pE: 8 .4 

C.ll,.S NO. · COMPOUND 
CON~"TRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-59-8 -------2-Naphthylamine 
..,,...----:-----,.---

58 - 90 - 2 - - - - - - - - - 2, 3, 4:, 6 -Tetra ch lo r op hen o l __ 
84-66-2--- -----Diethylphthalate j 
7005-72-3-- --4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene · 
99-55-8-------- S-Nitro-o 
100-01-6------- -Nicroaniline --------534 - 52 - l - - - - - - - - 4, 6 - Dini tr o - o - c res o l ----122-39-4--------Diphenylamine --------99 35-4---------s-y·m-Trinitrobenzene 

-=.---.,----

101-55 - 3 - - - ---4-3romophenyl-phenylether~-
62-44-2----- --Phenacetin I 
2303-16-4-------Diallace 
118-74-1------ -Eexachlo_r_o_b_e_n_z_e_r __ e-----~ 

------92-67-1-------- 4-A.minobi~henvl 
87-86-5---------?entachloropherr-o~l-~-~~-'--
23950-58-5------Pro~amide 
82-68-8---------Pentachlo_r_o_n~i-t_r_o~b-e-r-.z-e_n_e __ _ 
85-01-8------ Phena.nthrene 
120-12-7------- ---------
86-74-8---------ca~bazole 
84-74-2--------- -~-butv~l-o~h-t~h-a~l~a-t-e----~ 

56-57-5--- - ---4 Nitro~inoline-1-oxide 
91-80-5---------Me~hapyrilene 
465-73-6--------lsodrin -----~--
206-44~0----- --~luoranthene 

---~~----129 - 00 - 0 - - - - - - - - Py:r en e 
140-57-8--------.~amit-e-------~~~--

60-ll-7---------P- (dimethvlamino) azobenzene 
510-15-6--- ----Chloroben~ilate -
119-93-7---- ---3,3'-Dimethylbenzidine ---14 3 -.5 0 - O - - - - - - - - Ke pone 

---::-...,---,...--.:-~~--~~ 

85-68-7---------Butylbenzylphthalate ----

I 
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1800 
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930 
930 
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930 
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930 
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FORM 1 
SS~IVOLl\TI~E 02GANICS A:.'i.~YSIS DA:'A S~::=:ET 

255903 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : K'w?L:\ SAS No.: SCG No.: 52721 

Matrix: ( l/wa:.er) SOIL Sa~ple ID: 255291 

Sample w-::/vol: 30.0 (g/mL) G Lab File ID: T26S291I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 29 decanted: (Y/N) N Date Ex:.racted:08/04/95 

Concentrated Extract Volume: 1000 (uL) Date .ll.....~alyzed: 08/10/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

G.?C Cleanup: (Y/N) Y pH: 8.4 

C..:\S NO. · COMPOUND 
CONCS~"':R.~TION GNITS: 
(ug/~ or ug/Kg) UG/KG 

53-96-3---------2-Acetylaminofluorene -...----117-81-7--------bis(2-Ethvlhexvl)ohthala:.e 
919, 3

1 .,:: ,- "":.,. -, 

- 4-----------3, -D1cn1orooenziaine J 
56-55-3--- -----Benzo(a)anthracene 1 

218-01-9--------Ch.:rysene 
-.,,.--,.--,-,,..-------

117 - 84 - 0 - - - - - - - - Di - n - o ct y l p h ch al ate -----
2 05-99. 2 - - - - - - - -Benzo (b) flu.cra.rithene ---:----57-97-6---------7, 12-Dimethvlbenz (a) 
207-08-9--------Benzo(k)fluoranthene -----50-32-8---------Benzo(a)pyrene --.--------56- 49-5- - - - - - - - -3 -Methy lcholanth.r-ene -----53-70-3---------Dibenz(a,h)a.:.1thracene ----193-39-5--------Indeno(l,2,3-cd)pyrene ---191-24-2- ------Benzc(g,h,:)perylene -----

FOR."'! I SV 

1800 u 
930 u 

1800 u 
930 u 
930 u 
930 'U 
930 u 
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930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
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lA EPA SP,.MPLE NO. 
VOLATILE ORGANICS Ai.'\IALYSIS DATA SHEET 

257001 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: sr:x; No.: 52721 

Ma.trix: (soil/wa~er) WATER Lab Sample ID: 265292 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L265292V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID: 0 . 53 (mm) Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) Soil Extract Volume: (uL) ----

I 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/L Q 

74-87 3--- -----Chloromethane 
74-83-9-- - - - - Bromomethane 
75-01-4- - - - - -Vinyl Chloride 

. 75-00-3- - - - - - -Chloroethane 
67-64-1---------Acetone 
75 15 0-------- Carbon Disulfide 
75-35-4------ -1,1 Dichloroethene 
75 34-3 - - - - - -1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene {total} -67-66 3--- - - - - - Chloroform 
107 06-2------ -1,2-Dichloroethane 
78-93-3-- ------2-Butanone 
71-55 6---------1,1,1-Trichloroethane 
56-23-5--- - - - -carbon Tetrachloride 
75-27-4---------Brornodichloromethane 
78 87-5---------1,2 Dichloropropane 
79-01-6---------Trichloroethene 
124-48 1--------Dibromochlorornethane 
79-00 5---------1,1,2 Trichloroethane 
71-43-2---------Benzene 
10061-02-6-- - trans 1,3 Dichloropropene __ 
108-10-1--- ---4-Methyl 2 -penta..-r:tone 
591-78-6-- - ---2 Hexa.none 
127-18-4--------Tetrachloroethene 
108-88-3------ -Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8------ -Chloroprene 
107-02-8--------Acrolein 
75-69-4---------Trichlorofluoromethane 
108-05-4-- -----Vinyl Acetate 
74-88-4---------Methyl Iodide 

FORM I VOA-1 
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lA-2 EPA SAL'1PL.S NO. 
VOLATILE ORGAl.~ICS Al.'JALYSIS DATA SEEET 

257001 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SD3 No. : 52721 

Matrix: (soil/water) "W'ATER Lab Sani~le ID: 265292 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L265292V.D 

Level: (low/med) LOW Date Received: 07/29/95 

~ Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0--------Propionitrile _______ _ 
107-05-1--------Allyl Chloride ______ _ 
74-95-3---------Methylene Bromide _____ _ 
126-98-7--------Methacrylonitrile ------
106-93-4--------1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate -----630-20-6--------1,1,1,2-Tetrachloroethane __ 
96-18-4---------1,2,3-Trichloropropane ---
110-57-6--------trans-l,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---------Dichlorodiflu_o_r_o_m_e_t_h_an_e __ _ 
75-09-2---------Methylene Chloride -----156-60-5--------trans-l,2-Dichloroethene __ 
75-25-2---------Bromoform ----------108 - 90 - 7 - - - - - - - - Chlo robe n z en e --------
156-59-2--------cis-l,2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane __ 
10061-01-5------cis-l,3-Dichloropropene ---

FORM I VOA-2 
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5 
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U.S. EPA - CLP 

1 EPA Sk~PLE NO. 
INORGANIC ANALYSES DATA SHEET 

257004 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52721 

Lab Sample ID: 265295 
Date Received: 07/29/95 

Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony_ 7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR - -7440-70-2 Calcium NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium ___ -7440-23-5 NR -7440-28-0 Thallium NR -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide_ 5.0 u AS 

7440-31-5 Tin NR - -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I 
257005 I 

Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 -- 1 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265296 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: COLORLESS 

r-'11.IUents: 

Analyte Concentration c 
-Aluminum 286 

Antimony_ 2.4 u 
Arsenic 2.9 B -Barium . 6 B 
Beryllium 0.98 B 
Cq.dmium .27 B 
Calcium- 234000 -Chromium 1. 3 u -Cobalt 0.80 u --Copper __ 7.9 B 
Iron 85 -Lead • 7 u 
Magnesium 906000 -Manganese 11.6 B 
Mercury_ 0.12 B 
Nickel 1. 6 u 
Potassium 297000 -Selenium 3.0 u -Silver .5 u --Sodium 7650000 -Thallium 3.5 u 
Vanadium- 3.2 B· -Zinc 34.9 -cyanide -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

Q M 

-p -
-p -p 
-p -p 

E --- -p -p -p 

-p -E p --- -p -CV 
p -p 

-p -p -
-p -p -p -NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



FOR."'1 . G:Si.'i-:' S.:l,."1PL.::: NO. 
SE.:"1IVOLATILE ORG...:;;.'\JICS .~·.N.~YSIS D.;:;..::A SHEET 

257C05 
Lab Name: AQUATEC, INC. Cont.r-acc: 9S2ll 

Lab Code : AQUA.I Case ?:-io • : K:tf?' ·i\ SAS No.: 3CG No. : 52721 

Matrix: (soil/water) W.:\TE2 ~ab Sa~p2.e ID: 265297 

Sarr.ple we/vol: 1000 (g/mL) ML ?i2.e ID: 12552975 

Level: (low I r:i.edl LOW Date Received: 07/29/95 

% Moisture: decanced: c: /N) Date :Sxcr-acted:08/03/95 

Concentrated Extract Volume: lOOO(uL) Date .i"-.l.!.alyzed: 08/09/95 

Injection Volume: 

GPC Clea11up : (Y/N) v 

c.n.s NO. 

l.O(uL} 

pt-l: 

COMPOlJI:-lu 

Dilucion Factor: 1.0 

CONCENTR.l:\.TION tJNITS : 
(ug/L or ug/Kg) UG/L Q 

62-75-9 --------N-Nitrosodimethylamine~--
110-86-1------ -Pyridine~~~~~~~~~~-
97 63~2---------Ethvl Methacrvlate 

10 u -1 
u 

109 06-8--------2 Plcoline ~ ~--~~ 
10595-95-6------N-Nitrosomethyl-ethylamine 
66-27 3---------Mechyl Methanesulfonate -
55-18-5 --------N-Nitroscdiethylamine~-~-
62-50-0---------Ethvl Methanesulfonate 
76-01-7-- ------Pentachloroethane ---
62-53-3--------
108-95 2--------Phenol 

~~~~~~~~~~~-

111 - 44 - 4 ---- --bis(-2-ChloroethyllEther 
95-57-8-----~-- 2-Chloroohenol --. 
541-73-1--------m-Dichlo~obenzene ------106-46-7---- ---p-Dichlorobenzene _____ _ 
100-51-6--------Benzyl Al~ohol 
95-50-1 --------o-Dichlorobenz_e_n_e~-----
95-48-7- ------o-Cresol 

~~~--~~--~-98 - 86 - 2 - - - - - - - - -Aceto p hen one __ ~~~-~~ 
930-55-2--------N-Nitrosopyrrolidine~---
59-89 2---------N-Nitroscmoroholine 
95-53-4---------o-Toluidine ~ -----
108-60-1 -------bis(2-Chloro-l-methylethyl}e 
621-64-7- ------N-Nitroso-di-n-prooylamine 
67-72-1---------Hexachloroethane - ~ 
108-39-4--- ----m- & p-Cresol 

-~~-~~--98 - 95 - 3 - - - - - - - - - Nitro benzene 
---~-~~~-100 -75~4--------N-Nitrosopiperidine -------78-59-1-- -----Isoohorone 

88-75-5---------o-Nltroohe_n_o~l~~-~~~~~ 

105-67-9--------2,4-Dimethylphenol __ ..,..__~ 
111~91-l--------bis(2-Chloroethoxy)methane 
126-68-1- ------0,0,0-Triethyl Phosphorothio 

?ORM I SV 

10 
10 u 
10 u 
10 u 
10· u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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10 u 
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FORJ."1 ::.. 
SS~IVQi.~TIL2 ORG..~.NICS .'\..~ALYSIS DATA SHEET 

257006 
Lab Name: AQUATEC, INC. Cont::-act: 95211 

Lab Code: AQUAI Case No. : K'i·i'?LA S.i\S No. : SCG No. : 52721 

Matrix: (soil/wace::-) W.::..T~R Lab Sample ID: 265297 

Sample w-:./vol: lC·OO (cr/rnL) ~!L Lab File ID: T265297S 

Level: (low /rr.ed) Date Receivec: 07/29/93 

%" Moisture: cecanted: ( Y /N) Date Extracted:OS/03/93 

Concencrated Extract Volume: lOOO(uL) Date A.~alyzed: 08/09/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 

C.i\S NO. COMPOu"Nu 
CONCSj:rrR.~TION UNITS: 
(ug/L or ug/Kg) UG/L 

120-83-2--------2,4-Dichlorophenol -----122-09-8--------a,a-Dimethylphenethylamine_ 
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Naohchalene ---
106-47-8--------o-Chloroaniline 
87-65-0---------2,6-Dichlorophe_n_o~l----~ 
1888-71-7-------Hexachloropropene 
87-68-3---------rtexachlorobutadie_n_e ____ _ 
106-50-3--------o-ohenvlenediamine 
924-16-3--------N-Nicrosodi-n-buty~l-am-L ~in_e __ _ 
59-50-7---------p-Chloro-m-cresol --
128-58-1--------Isosafrole 

-,--,---:-------9 l - 57 - 6 -' - - - - - - - -2-Methvlnaphthalene 
95-94-3---------1,2,4,S-Tetrachloro~b-en-z-en-.e--
77-4.7-4---------Hexachlorocyclopentadiene-= 
88-06-2---------2,4,6-Trichlorophenol ----95-95-4---------2,4,5-Trichlorophenol 
94-59-7---------Safrole ----
91-58-7---------2-Chloronaphthalene 
88-74-4---------o-Nitroaniline -----
131-11-3--------Dimethylphthalate ------606-20-2--------2,6-Dinitrotoluene 
99-09-2---------m-Nicroaniline -----
130-15-4--------1, 4-Napthoquinone 
99-65-0---------m-Dinitrobenzene ------
208-96-8--------Acenaphthylene 
83-32-9---------Acenaohthene --------
51-28-5---------2, 4-Dlnitrophenol 
100-02-7--------o-Nitrophenol ------
132-64-9--------Dibenzofuran --------
608-93-5--------Pentachlorobenzene -----121-14-2--------2,4-Dinitrotoluene 
134-32-7--------1-Naphthylamine -----

-------

FORJ."1 I SV 
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lO 
50 
50 
10 
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?ORL"! _ 
SS"!IVOLATILE ORG...:\i..\TICS ~L~YSIS 

Lab Name: .I;.QUATEC, INC. Con::-ac:t: 9521:.. 
2570C6 

Lab Code: AQUAI Case No. : KW'FL~ SA.S No. : SCG No. : 52722. 

Mat::::-ix: ( soil/wate:::-) w.~.TER Sa~ole ID: 265297 

Sample v..'C/vol: 1000 (g/rr.L) i"!L Lab ?i.le I:J: T26S297S 

Le·v·el: I. I . \ \.low mea1 LOW Da:e Received: 07/29/95 

% Moistu::::-e: decanted: (Y /N'J Dace Ex:racted:03/03/95 

Concentrated Ex:ract Volume: lOOO(uL) Da:e Analyzed: 08/09/95 

Injection Volume: 1. 0 (uL) Dilution ?actor: ~.O 

GPC Cl eaJlUp : (Y/N) Y pH: 

c.:;;s NO. · COM?OtJ.ND 

91-59-8---------2-N'aphthylamine 

CONCE.NT?'-Zl,.TION UNITS : 
(ug/L or ug/K;l UG/L 

...------,--....--
58 - 90-2 - - - - - - - - - 2, 3, 4, 6 -Tetrachlo::::-oohenol 
84-66-2---------Diethvlohthalate - --
7005-72 3-------4-Chloroohenvl-nhenvlether 
86-73-7---------Fluorene- - - -
99-55-8---------5-Nitro-o-Toluidine -----100-01-6--------p-Nitroanil 
534-52-1 -------4,6-Dinitro-o-cresol ----122-39-4--------Diphenylamine _______ _ 
99-35-4----- --sym-Trinitrobenzene 

~----101-55-3--------4-B::::-omophenyl-phenylether __ 
52-44-2---------Phenacetin 
2303-16-4---- -Diallate ----------
118-74-1--- --- --Hexachlorobenzene ------92-67-1---------4-A.minobiphenvl 
87-86-5---------Pentachloroohen-o~l-----~ 
23950-58-5------Pronamide -
82-68-8---------Pentachlo_r_o_n~i-t_r_o~b-e_n_z_e_n_e __ _ 
85-01-8---------Phenanthrene 
120-12-7--------.ll,nthracene --------~ 
86-74-8---------Carbazole -:-.,..-..,--=-------84 - 74 - 2 - - - - - - - - -Di - n -butyl p ht ha late --=----56-57-5-------- 4-Nitrcquinoline-l-oxide 
91-80-5----- ---Methapyrilene --
465-73-6--------Isodrin 
206-44-0--------Fluoran-t~h-e_n_e---------

129-00-0--- -----Pyrene _____ - _____ _ 
140-57-8--------.Z\ramite 

-.,..-.,,--.,--,...---.,------
60 - l l - 7 - - - - - - - - - P - (dimethyl amino} a z ob en z en e 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---143-50-0------- Kepone -85 68-7---------Butylbenzylphchalace -----

F0&"-1 I SV 

Q 
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FOR.'1 1 
SEMIVOL~TILE ORG..~NICS A.XA.LYSIS DATA SHEET 

257006 
Lab Name: AQUATEC, INC. Contract: 95211 

Code : AQUP..I. Case No. : K"w?'·A Sll.S Xo. : SJ:G No. : 52721 

: (soil/water) WATSR Lab Sample ID: 255297 

Sar:lple wt/vol: 1000 (g/rrl.J ML Lab E'ile ID: T265297S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: decar1ted: (Y /N) Date E.xtracted:OS/03/95 

Concentrated Extract Volume: lOOO(uL) DateAnalyzed: 08/09/95 

Injection Volume: l. 0 (uL} Dilution Factor: 1.0 

G?C Clea1up: (Y/N) Y 

Cll.S NO. 

pH: 

COMPOUND 
CO~CE:C-ITRATION UNITS: 

or ug/Kg) UG/L 

53 96-3---------2-Acetvlaminofluorene 
117-81-7--------bis(2-Et~ylhexyl}phch-a~l-a_t_e== 
91-94-1---------3,3'-Dichlorobenzidine ---56-55-3---------Benzo(a)aithracene -----218-01-9 -------Chrvsene 
117-84-0--------Di-n-oct-v~l-o~h-t~r-.a~l~a-t-e----~ 
205-99-2---- --Benzo(b)fl~oranthene 

1 57-97-6------ - 7,12-Dimechylbenz(a)anchrace 
207-08-9--------Benzo(k}fluoranthene ----50-32-8---------Benzo(a}py-rene -..,.--------
55 - 49 - 5 - - - - - - - - - 3 - Methyl ch o l ant hr en e ----
53-70-3---------Dibenz(a,h)~---·~ 
193-39-5--------Indeno(l,2,3-cd)pJ(I'ene ---191-24-2--------Benzo(g,h,i)perylene ----

FOR.111 I SV 
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FORM l , CLIENT S~:lMPLE NO . 
HXCHLRPHN ORGANICS ANALYSIS 0.2;.TA S!-<::E....'t:"'f 

257007 
Lab Name: AQUATEC, INC. Contract:: 952ll 

Lab Code: AQUAI Case No . : · KWFLA Sll.S No . : SDG No.: 52721 

Matrix: (soil/water) WATER 

Sample wt/vol: 185.0 (g/rnL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) OTHER 

Concentrated Extract Volume: 5 (rnL) 

Injection Volume: 25.0(uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUhv 

Lab Sample ID: 265298 

Lab File ID: Ul.080711 

Date Received: 07/29/95 

Date Extracted:08/03/95 

Date Analyzed: 08/07/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N} N 

CONCENTR.~TION UNITS: 
(ug/L or ug/Kg} UG/L Q 

70-30-4---------He:x:achlorophene~~~~~~ ~~~~~~l-3\u __ _ 

FORM I HXarLRPHN 

00041£ 



PESTICIDE ORGANICS Al.~ALYSIS DATA SEEET 

257008 
Lab Name : AQ!JATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No . : 

Matrix: (soil/water) WA~......R 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

Sl:G No. : 52721 

Lab Sample ID: 265299 

Lab File ID: 17AUG951349-Il31 

Date Received: 07/29/95 

Date Extracted:08/03/95 

Date Analyzed: 08/19/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CONCENTR..~TION u"NITS : 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------garnma-BHC (Lindane) 0.050 u 
76-44-8---------Hentachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------.~oclor-1260 0.50 u 

FORM I PEST 



lA EPA SAMPLE NO. 
VOL.~TILE ORGANICS ANALYSIS DA?A SH:C.:ET 

257101 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : KWFLA SAS No . : S:cG No. : 5 2 721 

~.atrix: (soil/water) SOIL Lab Sarr~le ID: 265301 

5.0 (g/rnL) G 

LOW 

Lab File ID: 0265381V.D 

Level: (low/med) 

% Moisture: not dee. 87 

GC Colunm: CAP ID: 0.53 (mm) 

Date Received: 07/29/95 

Date Analyzed: 08/09/95 

Dilution Factor: 1. 0 

Soil Extract Volume: ___ (uL) Soil Aliquot Volurne: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---- ----Chlorornethane 
74-83-9- ----- Brornornethane ~~~~~~~-
75-01-4 ---- --Vinyl Chloride~~~-~~-
75-00-3----- --Chloroetha.ne 
67-64-1---- ----Acetone ~~~~~~~-

Disulfide 
hloroethene 

oroethane 
hloroethene (total) -onn 
hloroetha.ne 
one 
richloroethane 
Tetrachloride 
chlorometha.ne 
hloropropane 
roethene 
chloromethane 
ichloroethane 

75-15 0-------- Carbon 
75-35-4- ------ 1,1-Dic 
75-34-3----- ---1,1-Dichl 
540-59 0--------1,2-Dic 
67-66-3--- ----Chlorof 
107 06-2- ------1,2-Dic 
78 93-3-- ------2-Butan 
71-55-6----- ---1,1,1-T 
56-23-5---------Carbon 
75-27-4- - - -·- - - - Bromodi 
78-87-5--- -----1,2-Dic 
79-01-6------ -Trichlo 
124-48-1--- ----Dibromo 
79-00-5--- - ---1,1,2-Tr 
71-43-2-- ------Benzene 
10061-02-6--- --trans-1 
108-10-1------ -4-Methy 
591-78-6--------2-Hexa.n 
127-18-4--- ----Tetra.ch 

,3-Dichloropropene~-
1-2-pentanone 
one 
loroethene 

nzene 
108-88-3--------
100-41-4 ----- -Ethylbe 
100-42-5--------Styrene 
1330-20-7-------Xylene 
126-99-8--------Chlorop 
107-02-8------ -Acrolei 
75-69~4---- ---Trichlo 
108-05-4--- ----Vinyl A 
74-88-4---------Methyl 

(total) 
rene 
n 
rof luoromethane 
cetate 
Icdide 

FORM I VOA-1 

77 u 
77 u 
77 gl 77 

160 
38 --u 
38 u 
38 u 
38 u 
38 u 
38 u 
77 u 
38 u 
38 u 
38 u 
38 u 
38 u 
38 u 
38 u 
38 u 
38 u 
77 u 
77 u 
38 u 
38 u 
38 u 
38 u 
38 u 

150 u 
150 u 

38 u 
77 u 
38 u 

---

3/90 



F0&'1 1 CLIENT SA~LE NO. 
HXC..rr..R.PHN ORG.:!lu.'HCS A.i.'TALYSIS DATA S".dEET 

257102 
Lab Name : AQUATEC, INC. Cont:ract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No . : SIJG No. : 52721 

Matrix: {soil/water) SOIL 

Samole wt/vol: 30.0 {g/mL) G 

% Moisture: 86 decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 1 {mL) 

Injection Volume: 25.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7. 9 

C.'l\S NO. COMPOUND 

Lab Sample ID~ 265302 

Lab File ID: LA080772 

Date Received: 07/29/95 

Date Extracted:OB/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 2.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

70-30-4---------Hexachlorophene~~~~~~ ~~~~~6-7_o_ol~~-

FORM I HXCJiLRPHN 

00041-; 



lA-2 EPA S.~l?LB NO. 
VOLATILE ORGANICS Al.'JALYSIS :JATA SHEET 

257101 
Lab Name: AQUATEC, INC. Concr·act: 95211 

Lab Code: AQUP....I Case No. : KWFLA SAS No. : SJ::G No. : 52721 

Mat : (soil/water) SOIL Lab Sample ID: 265301 

Sarnple wt/vol: 5.0 (g/mLJ G Lab File ID: 0265301V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 87 Date Analyzed: 08/09/95 

GC Column:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

(uL) ---- Soil Aliquot Voluue: (uL) Soil Extract Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/KG Q 

107-12-0- --Propionitrile _______ _ 
107-05-1--- ----Allyl Chloride...,......, _____ _ 
74 95-3---------Methylene Bromide _____ _ 
126-98-7--------Methacrylonitrile ------
106-93-4--------1,2-DibroIT~ethane 

----~-

80-62-6-- ------Methyl Methacrylate~~~~ 
630-20-6---- ---1,1,1,2-Tetrachloroethane 
96-18-4 -------- 1,2,3-Trichloropropane --
110-57-6--------trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane-
107 13-1------ -Acrylonitrile -
75-71-8-- ------Dichlorodifluoromethane ---75-09-2---------Methylene Chloride ____ _ 
156-60-5--- -- trans-1,2-Dichloroethene 
75 25-2-- ------Bromoform --
108 90-7--------Chlorobenzene ---.,..-----
156- 59 -2- - - -- -cis-1,2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5- -- -cis-1,3-Dichloropropene --

FORM I VOA-2 

38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
77 
38 
38 
38 
38 
38 
38 
38 
38 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



::v::'-..'l -

PESTICIDE ORG.:t\.NICS AL~P.LYSIS DATA SHEET 

257102 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt;:/vol: 

% Moisture: 86 

30.0 (g/mL) G 

deca.~ted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

SDG No. : 527:21 

Lab Sample ID: 265302 

Lab File ID: 15AUG951907-Il31 

Date Received: 07/29/95 

Date Extracted:08/04/95 

Date Analyzed: 08/17/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y pH: 7.9 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CA.S NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 12 u 
319-85-7--------beta-BHC 12 u 
319-86-8--------delta-BHC 12 u 
58-89-9---------gamrna-BHC (Lindane) 12 u 
76-44-8---------Hentachlor 12 u 
309-00-2--------.Z\ldrin 12 u 
1024-57-3-------Heptachlor epoxide 12 u 
959-98 8--------Endosulfan I 45 p 
60-57-1------ --Dieldrin 36 
72-55 9---------4,4'-DDE 89 
72-20-8---------Endrin 24 u 
33213-65-9------Endosulfan II 86 p 
72-54-8---------4,4'-DDD 28 p 
1031-07-8-------Endosulfan sulfate 24 u 
50-29-3---------4,4'-DDT 21 PJ 
72-43-5------ -MethoX}'"chlor 120 u 
53494-70-5------R.~d.rin ketone 24 u 
7421-36-3-- ----Endrin aldehyde 36 p 
12789-03-6------Chlordane 120 u 
8001-35-2 ------Toxanhene 1200 u 
12674-11-2------.ZU-ocior-1016 120 u 
11104-28-2--- --Aroclor-1221 120 u 
1114-16-5-------Aroclor-1232 120 u 
53469-21-9------Aroclor-1242 120 u 
12672-29-6- ----Aroclor-1248 120 u 
11097-69-1------.Z\roclor-1254 120 u 
11096-82-5------.zu-oclor-1260 120 u 

... ' 

FOR.111 I PEST 

000336 



?OR.~ -
SSMIVO~~TIL2 ORGJ\~~rcs .~~!i.LYS:s 

257102 
:.ab .:Jame: AQUATEC, INC. C:x:c:racc:: 95211 

Lab Code: AQUAI Case No. : KW?L.~ S.A.S Ne. : sr:x:; No. : 52 721 

Matrix: (soil/water) SOIL Lab Sa:T.Dle ID: 265302 

Sample w-t/vol: 30.0 (g/mL) G ID: T265302I2S 

:Sevel: {low/med) LOW Date Received: 07/29/95 

% Moistu:r:-e: 86 decanced: (Y/N) N 

Concentrated Extracc Volume: 1000(u.L) 

Date 2xtracted:08/04/95 

Date .i:\...~alyzed: 08/lC/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.9 

C.n.5 NO. COMPOt.Th.TD 
CONc::::NTRATION UNITS: 
(ug/L or ug/!<g) UG/KG 

62-75-9------ --N-Nitrosodimethylamine __ ~ 
110-86-1- ------Pv:::-idine 
9 7 - 6 3 - 2 - - - - - - - - -Ethy 1 Me-t~h-a_c_ry-l_a_t_e ____ _ 

4700 
4700 

109-06-8--------2-Picoline 4700 -..,..--------10S95 - 95 - 6 - - - --N-Nitrosomethyl-ethylamine 
66-27-3----- ---Methyl Methanesulfonate -

4700 
4700 

55-18-5-- ------N-Nitrosodiethvlamine 4700 
62 50-0------- -Ethyl Metha:.~esulfonac-e--~ 4700 
76-01-7 --------Pentachloroetha.~e 4700 
62-53-3 --------Aniline ------ 4700 

lJ 
u 
u 
u 
u 
u 
u 
u 
u 

, 108-95-2--------Phenol 4700'U 
-..,.--,,----,---.---,.-----111 - 44 - 4 - -----bis{-2-Chloroethvl)2ther 

95-57-8---------2-Chloroohenol - --
541-73-1--------m-Dichlorobenze~e ------106-46-7--------p-Dichlorobenze~e ------100-51-6--------Benzyl Alcohol 
95-50-1---------o-Dichlorobenz_e_~_e _____ _ 
95-48-7---------o-Cresol 
98-86-2---------Acetoohe_n_o_n_e _______ _ 
930-55-2--------N-NitrosoDvrrolidine 
59-89-2-- ------N-Nitrosomorpholine ----
95-53-4-- ------o-Toluidine 

--:---~-;--.,--~-

108 - 60 - l - - - - - - - -bis ( 2 - Chlo r o - l -methyl ethyl le 
621-64-7--------N-Nitroso-di-n-propylamine_I 
67-72-1---------Hexachloroetha.~e 
108-39-4--------m- & p-Cresol 
98 - 95 - 3 - - - - - - - - - Nitro benzene 

------
--------

--,--,,.....-----~ 100-75-4--------N-Nitrosopiperidine 
78-59 1-------- Isoohorone -----
88-75-5--- ----- o-Nltrophenol,____.,,._ ____ _ 
105-67-9--------2,4-Dimethvlohenol 
lll-91-l--------bis(2-Chlo~oethoxy_)_m_e-th,.--an_e __ 
126-68-1--------0,0,0-Triethyl Phosohorothio 1 

4700 u 
4700 u 
4700 u 
4700 u 
9400 u 
4700 u 
4700 u 

800 CJ 
4700 u 
4700 u 
4700 u 
4700 u 
4700 u 
4700 u 
4700 t; 

4700 u 
4700 u 
4700 u 
4700 u 
4700 u 
4700 u 
4700 u 

Q 

-----------------------'--~--- ---
FORM I SV 

1· 

i 

' ' . 1 
I I . ' : "-- , . ' • 



C"~IEl'<"T SAMPL3 NO. 

257102 
Lab Name: INC. 95211 

Lab Code: AQUA: Case No. : KV-r.:L?\ SP..$ No. : SDG No. : 52721 

Matrix: ( l/wa:.er) SOIL Lab Sample ID: 265302 

Sample \a.lt:/vol: 30.0 (g/rnL) G Lab ~ e ID: T265302I2S 

Level: (low/;-ned) LOW D~rQ ~eceived: 07/29/95 

% Moisture: 86 decanted: (Y/N) N Date E:xtracted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Dat.e A-:alyzed: 08/10/95 

:::njection Volume: l. 0 (uL) Dilution Fac:.or: 1.0 

GPC Cleanup: (Y/N) Y pE~ 7~9 

O..S NO. COM?OUN"TI 
CONCENTR.i\TION UNITS: 
(uc/L or ug/Kg) UG/KG 

120-83-2--------2,4-Dichloronhenol 
122-09-8--------a,a-Dimethylphenet~h-y~l-am-.-i~-.e-_-_-
120-82-1--------1,2,4-Trichlorobenzene 
91-20-3---------Nanhthalene ~-~ 
106-47-8--------o-Chloroaniline 
87-65 -0- - - - - - - - -2, 6-Dichloroohe_n_o_l ____ _ 
1888-71-7-------Hexachloroorooene 
87-68-3-------~-~exachlorobutadien-.-e-----
106 50-3--------p-phenylenediamine ____ _ 
924-16-3--------N-Nit.rosodi-n-butylamine 
59-50-7---------o-Chloro-m-cresol --
128-58-1--------Isosafrole 

-------~--9 l - 57 - 6 - -------2-Methylnaphthalene ____ _ 
95-94-3---------1,2,4,5-Tetrachlorobenzene 
77-47-4---------Hexachlorocyclopentadiene -
88-06-2---------2,4,6-Trichlorophenol ~-
95-95-4---------2,4,5-Trichlcrophenol ___ _ 
94-59-7---------Safrole 

--.......--~------9 l - 58 - 7 - - - - - - - - - 2 - Chlo r on au ht hale n e 
88-74-4---------o-Nitroaniline -----
131-11-3--------Dimethylphthalate _____ _ 
606-20-2 -------2,6-Dinitrotoluene -----99-09-2---------m-Nitroaniline -------130-15-4--------1,4-Napthoquinone ___ ~--
99-65-0---------m-Dinitrobenzene ------208-96-8--------Acenaphthylene ______ _ 
83-32-9---------Acenaohthene 
51-28-S---------2,4-Dlnitrop~h-e_n_o~l~-~---
100-02..:7--------p-Nitrophenol 
132-64-9--------Dibenzofuran ~~----~-
608-93-5------- -Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene -----

-----
134-32-7--------1-Naphthylamine_~-----

FORM I SV 

4700 u 
9400 u 
4700 u 
4700 u 
9400 u 
4700 u 
4700 u 
4700 u 

3oooo!u 
4700 u 
9400 u 
4700 u 
4700 u 
4700 u 
4700 u 
4700 u 

23000 u 
4700 u 
4700 u 

23000 u 
4700 u 
4700 u 

23000 u 
4700 u 
4700 u 
4700 u 
4700 u 

23000 u 
23000 u 

4700 u 
4700 u 
4700 u 
4700 u 

Q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257103 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUA I - Case No. : KWFLA SAS No. : --- SDG No.: 52721 

Lab Sample ID: 265303 
Date Received: 07/29/95 

Ma tr ix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 15.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

:m,,,,_lllTI.ents: 

Analyte Concentration c 
-Aluminum 2120 -Antimony_ 1. 4 u 

Arsenic 2.9 B -Barium 4.9 B 
Beryllium 0.13 B 
Cadmium 2.0 B 
Calcium 44600 
Chromium -

7.7 - -Cobalt 0.48 u --Copper 43.5 -- -Iron 2290 -Lead 41. 2 -Magnesium 13000 -Manganese 6.2 B 
Mercury 0.30 - -Nickel 4.0 B 
Potassium 3950 
Selenium 2.5 -B -Silver 0.90 u 
Sodium-- 87600 
Thallium 2.1 -u 
Vanadium 14.1 B -Zinc 125 -Cyanide_ 3.3 u 
Tin 9.1 B 

-
-
-
-
-
-
-. -

Clarity Before: 
Clarity After: CLEAR 

Q 

E - --

* - --
E - --

EN* - -

E* - -

* ---
E* - -E* - -
E - --
E* - -

·N ---

EN - -

M 

-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-

CV 
p 

-p 
-p 
-p 
-p 
-p 
-p 
-p -AS 

p 
-

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: YES 

ROOTS WERE PRESENT.~~~~~~~~~~~~~~~~~~~~~~~~~-~~~ 

' j ( i I I , l • . 
I\ ' ( I·-, 

' ' J...~ f 



lA EPA SAl'-1PLE )l0. 
VOLATILE ORG.Ai.~ICS Al\lALYSIS DATA SH.'C:ET 

257201 
Lab Name: AQUA.':'EC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : S:cG No.: 52721 

Matrix: (soil/water) WATER Lab Sample ID: 265304 

Sampl~ wt/vol: 5.0 {g/rnL} ML Lab File ID: L265304V.D 

Level: (low/med) LOW Date Received: 07/29/95 

~ Moisture: not dee. Date Analyzed: 08/09/95 

GC Coluinn:CAP ID: 0. 53 (rran) Dilution Factor: 1.0 

Soil Extract Volume: (UL) ---- Soil Aliquot Volume: (uL} 

CONCENTRATION u'1-i'"ITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87 3---- ----Chloromethane 
74-83 9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-3----- ---Chloroethane -------
67-64-1------ --Acetone 
75-15-0---- ----Carbon D::-:-i-su~l~:~.i~.d~e------
75-35-4------ --1,1 Dichloroethene -----75-34-3---------1,1-Dichloroethane -----540-59-0--------1,2-Dichloroethene (total} 
67-66-3--- -----Chloroform ---------107 - 06 - 2 - - -----1,2-Dichloroethane 
78-93-3---------2-Butanone -----
71-55 6-- ------1,1,1 Trichloroethane 
56-23-5------ -Carbon Tetrachloride----
75-27-4-- ------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane ____ _ 
79-01-6---------Trichloroethene -------124-48-1--------Dibromochloromethane ----79 00-5---------1,1,2-Trichloroethane 
71-43-2- ----- -Benzene ----
10061-02 6------trans-1,3-Dichloropropene 
108-10-1--------4-Methyl 2-pentanone --
591-78-6--------2-He:x:a.none 
127-18-4--------Tetrachlor_o_e_t_~~-en_e _____ _ 
108-88-3--------Toluene -----------100 - 41 - 4 - - - - - - - -Ethyl benzene --------100 - 42 - 5 - - - - - - - -Styrene __________ _ 
1330-20-7-------Xylene (total) ______ _ 
126-99-8--------Chloroorene 
107-02-8--------Acroleln ---------
75-69~4- ---- ----Trichlorofluoromethane ---108-05-4--------Vinyl Acetate --------74-88-4---------Methyl Iodide --------

FORM I VOA-1 

10 
10 
10 
1ol 
gl 

5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 

20 
5 
5 
5 

I 

I 

ul 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

g1 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
' . 

·"" { f 



lA-2 EPA SAJ.'1.PLE )TO. 
VOLATILE ORGANICS .Z\i'IALYSIS DATA SHEET 

257201 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUA:::. Case No. : K1"/'T?LA SAS No. : SCG No. : 52 721 

Matrix: (soil/water) WATER Lab Sample ID: 265304 

Sarr.ple wt/vol: 5.0 (g/mL) ML Lab File ID: L265304V .D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID: 0 • 5 3 (rran} Dilution Factor: 1.0 

(uL) ---- Soil Aliquot Volume: (uL) Soil Extract Volurre: 

CONCENTRATION u"NITS: 
CAS NO. COMl?OUND (ug/L or ug/Kg) UG/L ' Q 

107-12-0--------Propionitrile _______ _ 
107-05-1--------Allyl Chloride ...,--.,,------74 95-3----- --Methylene Bromide ------126-98-7---- ---Methacrylonitrile ------106-93-4-- -----1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate ____ _ 
630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6--------trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107-13-1-- -----Acrylonitrile 
75-71-8-- ---- -Dichlorodiflu_o_r_om_e_t~h-an_e __ _ 
75-09-2---------Methylene Chloride -,,.----156 - 60 - 5 - - - - - - - - c r a.~s-l,2-Dichloroethene 
75-25-2---- ----Bromoform --
108-90-7--------Chlorobenzene ----,.------156 - 59 -2 - - - - - - - - cis - l, 2 -Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061 01-5 -----cis 1,3-Dichloropropene ---

FORM I VOA-2 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
s' u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
---

3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257204 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265307 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR 
7440-39-3 Barium -.- -

NR 
7440-41-7 Beryllium - NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -- -7440-23-5 Sodium NR 
7440-28-0 Thallium - NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide_ 5.0 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

("·-,ments: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257205 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265308 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: COLORLESS 

r-"'Tllllents: 
./'..tr:""'~-

Analyte Concentration c 
-Aluminum 198 B 

Antimony_ 2.4 u 
Arsenic .1 u -Barium 9.1 B 
Beryllium 0.97 B 
Cadmium 0. 2 0 u 
Calcium- 228000 
chromium -1. 3 u -Cobalt 0.80 u --Copper __ 5.8 B 
Iron 383 -Lead .7 u 
Magnesium 933000 -Manganese 12.6 B 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 297000 -Selenium 3.0 u -Silver 1.5 u --Sodium 7580000 
Thalliu:nl -3.5 u 
Vanadium- 1.1 u -Zinc 16.7 B 
Cyanide_ -
Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

Q M 

-p -
-p 
-p 
-p 
-p -E p --- -p -p -p 
-p -p -E --- -p -CV 

p 
-p 
-
-p -p -p -p -p 

NR 
p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

1 

. { . f l \ ! , 

. J ' ( J : J ·-"') 



FOR!'1 l 
SE:i"v!IVOLATILE ORGANICS A\F-.:I_"'!SIS 

Lab Name: AQUATE:C, INC. Com:yact: 95211 
257206 

Lab Code : AQU.ll..I Case No. : K'ti?i A SAS Ne.: sr:x; No. : 52721 

Matrix: (soil/water) WATE:R Lab Sa::iple ID: 255309 

Sample wt/vol: 948.0 (g/mL) :vs Lab File ID: T2553:J9S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y /N) Date Extracted:08/03/95 

ConceDtrated Extract Volume: 1000 (uL) Date P·...:.!alyzed: 08/09/95 

Injection Volume: 1. 0 (uL) Dilution Factcr: 1.0 

GPC Cleanup: (Y/N) Y 

CAS NO. 

pH: 

COMPOUI'i1J 
CON~.:.NTR.~TION u"NITS: 
(ug/L OY ug/Kg) UG/L 

62-75-9---------N-Nitrosodimethylamine ---110-86-1--------Pyridine -.,..---,,---------97 - 63 - 2 - - - - - - - - -Ethyl Methacrylate 
109-06-8--------2-Picoline ---~-
10595-95-6------N-Nitrosomethyl-ethvlarnine 
55-27-3---------Methyl Methanesulfonate -
55-18-5---------N-Nitrosodiethylamine ----62-50-0------- -Ethyl Methanesulfonate 
76-01-7---------Pentachlcroethaie ---
62-53-3---------Aniline 
108-95-2--------Phencl -----------
111-44-4--------bis (-2-Chloroethyl) Ether 
95-57-8---------2-Chloroo~enol --
541-73-1--------rn-Dichlo~obe~zene 
106-46-7--------p-Dichlorobenzene _____ _ 
100-51-6--------Benzyl Alcohol 
95-50-1---------o-Dichlorobenz_e_n_e _____ _ 
95-48-7---------o-Cresol -----------98 - 86 - 2 - - - - - - - - -Aceto oh en one ·1 

930-55-2--------N-Nitrosopyrrolidine I 
59-89-2---------N-Nitrosomoroholine 
95-53-4---------o-Toluidine - -----
108-60-1--------bis (2-Chloro-1-methylethyl) e 
621-64-7--------N-Nitroso-di-n-propylamine_ 
67-72-1---------Hexachloroethane 
108-39-4--------m- & p-Cresol ------
98-95-3---------Nitrobenzene --------
100-75-4--------N-Nitrosopiperidine -----78-59-1---------Isophorone -..,,.----------88 - 75 - 5 - - - - - - - - - o -Nitro phenol 
105-67-9--------2,4-Dimethylphenol I 
111-91-l--------bis(2-Chloroethoxy)methane 
126-68-1--------0,0,0-Triechyl Phosphorothio 

FOR~ I SV 

10 u 
10 u 
lO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
21 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Q 

I . '.. . ' ) 



:a?""~ ; CLI~N':' SA:V:?LS NO. 
s:=:Vi:VOI-~TILE .:;:tG~\:cs .~~.:;::.,."fS:s S~::....7.!.,. SS:2T 

257206 
Lab Name: AQUAT3C, INC. Com:ra::::t: 952:.:::.. 

Lab Code : .l\QUAI Case No.: Ki'17L2\ S.Zl..S No. : SD3 No. : 52721 

Matrix: (soil/water) WA:t:R Sa~ple ID: 265309 

Sample wt/vol: 948.0 (g/mL) ML Lab ?2.le ID: T265.3G9S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y /N) Date Extracted:OS/03/95 

Concentrated Extract Volume: lOOO(uL) Date .l\nalyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilution ?actor: 1.0 

GPC Cleanup: (Y/N) Y 

C4.S NO. 

u p .. : 

COrv!PGGND 
CONCS..~KATION UNITS: 
(ug/L or ug/Kg) UG/L 

120-83-2--------2,~-Dichloroohenol 
122-09-8--------a,a-Dirnethyl;henet~I'.-v~l-am-,-in_e __ 
120-82-1-- -----1,2,4-Trichlorobenz~ne -
91-20-3 --------Naphthalene 
106-47-8--- ----o-Chloroani~l-i_n_e~~-~---

87-65-0---------2, 6-Dichloroohenol 
1888 71-7-------Hexachloropropene -----
87 68-3---------Eexachlorobutadiene -----106-50 3------- -phenylenediamine -=-------924 - l 6 - 3 - - - - - - - -N -Nitro sod i -n -butyl amine 
59-50-7---------o-Chlcro-m-cresol --
128-58-1--- ----Isosafrole ---c--..,...-,,,.-------9 l - 57 - 6 - - ----- 2-Methylnaphthalene ,.-------95-94-3---------1,2,4,5-Tetrachlorobenzene 
77-47-4 ----~---Hexachlorocvclooentadiene -
68 06-2---------2,4,6-Trichloroohenol --
95-95-4---------2,4, 5-Trichlorophenol 
94-59-7---------Safrole ----
91-58-7---------2-Chloronaphthalene ____ _ 
88-74-4---------o-Nitroaniline -------131-11-3--------Dimethylphthalate ------606-20-2--------2,6-Dinitrotoluene 
99-09-2---------m-Nitroaniline -----

-------130-15-4------ -1,4-Naothocuinone 
99-65-0---------m-Dinitrobenzene ------
208-96-8--------Acenaohthvlene 
83-32-9---- ----Acenaohthene -------
51-28-5------ --2,4-Dlnitroohenol 
100-02-7--------o-Nitroohenol ------
132-64-9--------Dibenzofuran 
608-93-5--------Pentachlorobe_n_z_e_n_e _____ _ 
121-14-2--------2,4-Dinitrotoluene -----134-32-7--------1-Naphthylamine 

----~--

FORM I SV 

Q 

10 u 
21 u 
10 u 
10 u 
21 u 
10 u 
10 u 
10 u 
68 u 
10 u 
21 u 
10 u 
10 u 
10 u 
10 u 
10 u 
53 u 
10 u 
10 u 
53 u 
10 u 
10 u 
53 u 
10 u 
10 u 
10 u 
10 u 
53 u 
53 u 
10 u 
10 u 
10 u 
10 u 

' \ I ; I. • : > ' 1 J ' ,_ 



FORM :_ CLIE:'rr s~~?LE NO. 
s:sr~IVO'~TILE CRG.Zl.NICS i~·.;.~.Al..YSIS ~AlA s:::::::ET 

257206 
Lab Name: AQGATEC, INC. Contract: 95211 

Lab Code: AQU.l\I Case No. : I\w'"FLA SAS No.: SCG No.: 52721 

Matrix: (soil/water) WATER Lab Sa2ple ID: 265309 

Sample wt/vol: 948. 0 (g/mL) ML Lab Fi.le ID: T265309S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y /N) Date Extracted:08/03/95 

Concentrated Extract Volume: 1000 (uL) Date A.rialyzed: 08/09/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

C.'A.S NO. 

pH: 

COMPOIBiTI 
CONC'"'.:llll'RATION UNITS: 
{ug/L or ug/Ks) UG/L 

91-59-8---------2-Naphthylamine...-----,,..--
58-90-2-- ------2,3,4,6-Tetrachloroohenol 
84-66-2---------Diethylphthalate - --
7005-72-3-------4-Chlorophenyl-phenylether_ 
86-73-7---------Fluorene 
99-55 8---- ----5-Nitro--o--=T-o~l-u~i-d~i-n_e ____ _ 
100-01-6--------p-Nitroaniline 

--~----534-52-1--------4,6-Dinitro-o-cresol ----122-39-4--------Diphenylamine _______ _ 
99-35-4---------sym-Trinitrobenzene -=-----101-55-3--------4-Bromophenyl-phenylether __ 
62-44-2-------- Phenacetin ! 
2303-16-4-------Diallate I 
118-74-1--------Hexachlorobenzene ------92-67-1---------4-Aminobiphenyl 
87-86-5~--------Pentachloroohen-o~l------
23950-58-5------Pronamide -
82-68-8---------Pentachlo_r_o_n~i-t_r_o~be-n_z_e_n_e __ _ 
85-01-8---------Phenanthrene 
120-12-7-------~Anthracene ~--------
86-74-8---------carbazole 

.,,.-..,..-...,--,,.-------

84 - 74 - 2 - - - - - - - - - Di - n -butyl p ht ha late -..,.....,,.---56-57-5---------4-Nitroquinoline-1-oxide 
91-80-5---------Methapyrilene --
465-73-6 -------Isodrin 
206-44-0--------Fluoran-t~h-e_n_e ________ _ 
129-00-0--------Pyrene __________ _ 
140-57-8--------Aramite ......,..-.--...,--.,.--.,.----
60 - l l - 7 - - - - - - - - - P - {dimethyl amino) a z ob en z en e 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---143-50-0--------Kepone 

--~-:---:---:-------85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late ----

FORM I SV 

I 
10 u 
21 u 
10 u 
10 u 
10 u 
10 u 
53 u 
53 u 
10 u 
10 u 
10 u 
10 u 
21 u 
10 u 
10 u 
53 u 
21 u 
21 u 
10 u 
10 u 
10 u 

1 J 
10 u 
10 u 
10 u 
10 u 
10 u 
21 u 
10 u 
10 u 
21 u 
21 u 
10 u 

Q 



?0?...:"l ' 
s=::"!IVOL..;TILE OR~~'J:cs ~;:\.~~~!SIS r::.::. .. :.; S:E:2T 

257206 
Lab Na~e: AQUATEC, INC. Co:-:tracc: 952ll 

Lab Code : .Z\QUAI S.Z\S No. : sue:; No . : s 2 7 21 

(so~l/water) WA':"E~ Lab Sa:::;;le ID: 265309 

Samele w"t. 948.0 (g/rr.L) ID: T265309S 

Level: (low/med) LOW Date Received: 07/29/95 

% Mcistur-e: decanted: (Y /N) Da~e ~ · - ~ d.'·08/o·3;c- .::..x:::.:..ac .... e . . _, ~ 

Concentrated Extract Volume: lOOO(uL) Date ;.::alyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilut Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 

C.Z\S NO. 
CONC'.::}."'TR..~TIO~ UNITS: 
(ug/L or ug/:<g) UG/L 

53-96-3-------- 2-Acetylaminofluorene I 
117-81-7------ -bis(2-Ethylhexyl)phthalate_ 1 
91-94-1---------3,3'-Dichlorobenzidine 
56-55-3- -------Benzo(a)ar:t:rix-acene ---
218-01-9--- ---Chrvsene 
117-84-0- ------Di-n-oct-v~l-o~b-.t~I'-.a-l~a---t-e~~~~-j 
205-99-2---- ---Benzo(b)fluoranthene ----57-97-6---------7,12-Dimethylbenz(a)anthrace 
207-08 9--------Benzo(k)fluoranthene 
50-32-8-- -- ---- -Benzo (a) D'!rer!e ----

56-49-5- -------3-Methylchola.:"threne ----
53-70-3---------Dibenz(a,~)anth.:race~e ----193-39-5------- Indeno(l,2,3-cd)o\l'rene 
191-24-2--------Benzo(g,h,i}peryiene ~~-

FORM I SV 

Q 

21lu 
' 4 J 

21 u 
10 T~ 

u 

10 lu 
10 u 
10 u 
iolu 
10 '' u 

10 u 
10 u 
10 u 
10 u 
10 u 

>I ' 'I 

. Ji .' ~ ,I -._.,. i ....., 



?OR"l l CLifil.11 SAt"!PI.2 NO . 
HXC::-n:..RPRN ORG.~i\l'ICS ANALYSIS DATA S2EET 

257207 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQuAI Case No . : KWFT....A SAS No. : SCG No. : 52721 

Matrix: (soil/water) WATER Lab Sample ID: 265310 

Sample wt/vol: 187.0 (g/mL) ML Lab File ID: LA080712 

% Moisture: decanted: (Y/N} Date Received: 07/29/95 

Extraction: (SepF/Cont/Sonc) OT:-rER Date Extracted:OS/03/95 

Concentrated Extract Volume: 5 (rrL) Date Analyzed: 08/07/95 

Injection Volume: 25.0(uL} 

GPC Clea..'"lup: {Y/N) N pH: 

C.~ NO. COMPOCJND 

70-30-4---------Hexachlorophene 

Dilution Factor: 1.0 

Sulfur C~eanup: (Y/N) N 

CONCEi'l""TRATION UNITS: 
(ug/L or ug/Kg) UG/L 

-------

Q 

FORM I HXGIT .. RPHN. 

000418 



PESTICIDE ORG.i\NICS ANALYSIS DATA SHEET 

257208 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQtJAI Case No . : KW"FLA SAS No . : 

Matrix: (soil/water) WA':'ER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: deca.~ted: (Y/N} 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL} 

GPC Cleanup: (Y/N) N pH: 

SDG No.: 52721 

Lab Sample ID: 265311 

Lab File ID: 17AUG951349-Il71 

Date Received: 07/29/95 

Date Extracted:08/03/95 

Date A..Tlalyzed: 08/19/95 

Dilution Factor: l.Cl 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTR.~TION UNITS: 
(ug/L or ug/Kg) UG/L Q 

.. 

319-84-6--------aloha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC (Lindane} 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heotachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 TJ 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------E..Tldosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8--- ---Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------E..~drin aldehyde 0.10 u 
12789-03-6------Chlorda.~e 0.50 u 
8001-35-2-------Toxaohene 5.0 u 
12674-11-2------Aroclor-1016 0.50 l: 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 a.so u 
11096-82-5------Aroclor-1260 0.50 u 

---

FORM I PEST 



1.A EPA SAfiPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

257301 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUP...I Case No. : KWFLA SP.£ No. : SDG No.: 52721 

~..atrix: (soil/water) SOIL Lab Sample ID: 265313 

Sample we/vol: 5.0 (g/mL) G 

LOW 

Lab File ID: 0265313V.D 

Level: (low/med) Date Received: 07/29/95 

% Moisture: not dee. 84 Date Analyzed: 08/09/95 

GC Colurnn:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (mm) 

(uL) ---- Soil Aliquot Volu.ue: (uL) 

CONCENTRATION Ul'l'ITS: 
. CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane --------74-83-9------- -Bromomethane --------75 - 01 - 4 - - - - - - - - -Vinyl 
75-00-3---------Chloroethane --------67 - 64 - 1 - - - - - - - - -Acetone 
75-15 O - ------carbon D-i-su-:-l~f~id_e _____ _ 
75-35-4---------1,1-Dichloroethene 
75-34-3-- ---1,1-Dichloroethane -----

--:--.,,....,--
540 - 59 - 0 - - - ----1,2-Dichloroethene {total) 
67-66-3- ----Chloroform ---------107 - 06 -2 - - - - - - - 1,2-Dichloroethane 
78-93-3--- ---2-Butanone -----
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride----
75-27-4---------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane ____ _ 
79-01-6---------Trichloroethene -.,,-------124 48-1--------Dibromochloromethane ----79-00-5---------1,1,2-Trichloroethane 
71-43-2 --------Benzene ----
10061-02-6 - --trans-1,3-Dichloropropene 
108-10-1--------4-Methyl-2-pentanune --
591-78-6--------2-Hexanone ---------127 - 18 - 4 - - - - - - - -Tetra c hl or o et hen e ------108-88-3--------Toluene -----------100 - 41 - 4 - - - - - - - -Ethyl benzene _______ _ 
100-42-5--------Styrene __________ _ 
1330-20-7-------Xylene (total) ______ _ 
126-99-8--------Chloroprene ________ _ 
107-02-8--------Acrolein -..,,..----.,...-----75 - 69 -4 - - - - - - - - -Tri c hl or of l u or om ethane ---108-05-4- ------Vinyl Acetate --------74-88-4---------Methyl 

FORM I VOA-1 

62 
62 
62 
62 

140 
8 

31 
31 
31 
31 
31 
62 
31 
31 
31 
31 
31 
31 
31 
31 
31 
62 
62 
31 
31 
31 
31 
31 

120 
120 

31 
62 
31 

ul 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
gl 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



LZ\-2 EPA SAMPLE NO. 
VOL.1\TILE ORGAL~ICS Al.\IALYSIS DATA SH:EET 

257301 
Lab Narr~: AQUATEC, INC. Contract: ~5211 

Lab Cede: AQUAI Case No.: K"tJFLA SAS No.: srx; No.: 52721 

Matrix: ( /water) SOIL Sarr~le ID: 265313 

Sarnple wt/vol : 5.0 (g/rrJ..i) G 

LOW 

Lab File ID: 0265313V.D 

Level: (low/med) Date Received: 07/29/95 

% Moisture: not dee. 84 Date A."'1alyzed: 08/09/95 

GC Column:CAP ID : 0 . 5 3 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/KG Q 

107-12-0--- ---Propionitrile --------107-05-1--------Allyl Chloride 
74-95-3 --------Methvlene Brom~i~d-e _____ _ 
126-98-7------ -Methacrylonitrile ------106-93-4------- 1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate -.,...----630-20-6--------1,1,1,2-Tetrachloroethane __ 
96-18-4-- ------1,2,3-Trichloropropane __ _ 
110-57-6- ------trans-1,4-Dichloro-2-butene 
96-12-8-------- 1,2-Dibromo-3-chloropropane= 
107-13-1----- -Acrylonitrile 
75-71-8---- - -Dichlorodiflu_o_r_o_m_e_t~h-an_e __ _ 
75-09-2---- -- -Methylene Chloride_.,......... __ _ 
156 60-5---- ---trans-1,2-Dichloroethene __ 
75-25-2---- ----Bromoform 
108-90-7--------Chloroben_z_e_n_e _______ _ 
156-59-2------ -cis-1,2-Dichloroethene ---79-34-5- - - - - - - ·- -1, 1, 2, 2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FOR..M: I VOA- 2 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
62 
31 
31 
31 
31 
31 
31 
31 
31 

u 
u 
u 
u 
u1 
u 
u 
u 
u 

.U 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lA EPA SAl."!!?LE NO. 
VOLATILE ORGAJ.~ICS ANALYSIS DATA SHEET 

257301RE 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : SI::G No. : 52721 

Matrix: ( /water) SOIL Lab Sa~ple ID: 265313Rl 

Sarnple wt/vol: 5.0 (g/mL) G Lab File ID: 0265313I2V.D 

Level: (low/med) LOW Date Received: 07/29/95 

~ Moisture: not dee. 84 Date Analyzed: 08/09/95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volu.~£: 

ID: 0.53 (mm) 

(uL) ---- Soil Aliquot VoltL."'Tie: (uLJ 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 62 u 
74-83-9 --------Bromomethane 62 u 
75-01-4- -------Vinyl Chloride 62 u 
75-00-3------ - Chlo roe thane 62 u 
67-64-1------ - -Acetone 130 
75-15-0---------Carbon Disulfide 31 u 
75-35-4- - - ---1,1-Dichloroethene 31 u 
75-34-3-- ------1,1-Dichloroethane 31 u 
540-59-0- - - - - - 1,2-Dichloroethene {total) 31 u -67-66-3---------Chloroform 31 u 
107-06-2----- --1,2-Dichloroethane 31 u 
78-93-3---- - --2-Butanone 62 u 
71-55-6--- - ---1,1,1-Trichloroethane 31 u 
56-23-5--- -----Carbon Tetrachloride 31 u 
75-27-4---------Bromodichloromethane 31 u 
78-87-5---------1,2-Dichloropropane 31 u 
79-01-6 --------Trichloroethene 31 u 
124-48-1--------Dibromochloromethane 31 u 
79-00-5--- - ---1,1,2-Trichloroethane 31 u 
71-43-2------ --Benzene 31 u 
10061-02-6- ----trans-1,3-Dichloropropene __ 31 u 
108-10-1--------4-Methyl-2-pentanone 62 u 
591-78-6--------2-Hexanone 62 u 
127-18-4--------Tetrachloroethene 31 u 
108-88-3--- ----Toluene 31 u 
100-41-4--------Ethylbenzene 31 u 
100-42-5--------Styrene 31 u 
1330-20-7- - - - - -Xylene (total) 31 u 
126-99-8--------Chloroprene 120 u 
107-02-8--------Acrolein 120 u 
75-69-4- - - - - - - - -Trichlorofluorometha.I1e 31 u 
108-05-4---- ---Vinyl Acetate 62 u 
74-88-4--- - - - - -Methyl Iodide 31 u 

FORM I VOA-1 3/90 

.. t_, 



lA-2 EPA .SA.i."lPLE NO. 
VOLATILE ORGANICS A.i'iALYSIS DATA SHEET 

257301RE 
Lab Name : AQUATEC' INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLJ'._ S.A.S No. : Sr:::G No.: 52721 

~0trix: (soil/water) SOIL Lab Sarnple ID: 265313Rl 

Sample wt/vol: 5.0 (g/rnL) G Lab File ID: 0265313I2V.D 

Level: {low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 84 Date Analyzed: 08/09/95 

GC Colurnn:CAP ID: 0 . 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ___ (UL} 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

107·12-0 ------ Propionitrile --------107-05-l- ------Allyl Chloride ..,.--,,------74 - 95 - 3 - -------Methylene Bromide ------126-98-7 -------Methacrylonitrile ------106-93 4-- -----1,2-Dibromoethane ------80-62-6------- -Methyl Methacrylate 
630-20-6- ------l,l,l,2-Tetrachloro_e_t_h_an_e===1 
96-18-4---------1,2,3-Trichloropropane ---110-57 6----- --tra.Ds-1,4-Dichloro-2-butene 
96-12-8---------l,2-Dibrorno-3-chloropropane= 
107 13-1---- --Acrylonitrile 
75-71-8 --------Dichlorodiflu_o_r_o_rn_e_t~h-an_e __ _ 
75-09-2--- --- -Methylene Chloride ____ _ 
156-60-5--------trans 1,2-Dichloroethene 
75-25-2---------Brornoform --
108-90-7--------Chlorobenzene --------156-59-2----- -cis-1,2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3 Dichloropropene --

FORM I VOA-2 

Q 

311 gl 
31 
31 u 
3: u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
62 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 __ j 31 

3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257302 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52721 
Matrix (soil/water): SOIL Lab Sample ID: 265314 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 14.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

r-"'l11lents: 
·ROOTS WERE PRESENT. 

Analyte Concentration ,... 
\.... 

-Aluminum 2020 -Antimony_ 1. 5 B 
Arsenic 3.4 B -Barium 5.3 B 
Beryllium 0.09 B 
Cadmium 1. 6 B -Calcium 51800 
chromium -7.5 - -Cobalt 0.41 u --Copper __ 57.4 -Iron 2500 -Lead 38.4 -Magnesium 14700 -Manganese 6.0 B 
Mercury_ 0.32 -Nickel 4.1 B 
Potassium 4440 -Selenium 3.1 - -Silver 0.76 u --Sodium 94700 -Thallium 1. 8 u 
Vanadium- 12.5 B -Zinc 136 -cyanide_ 3.4 u 
Tin 8.1 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E - --

* ---E - --
EN* - -

E* - -

* ---E* - -E* - -E - --E* - -

·N - --
EN - -

M 

-p 
-p 
-p 
-p -p 
-p 
-p 
-p 
-p -p -p -p 
-p -p 
-CV 

p -p -p 
-p -p 
-p 
-p -p 
-AS 

p 
-

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: YES 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I ( 
I J , I ( • , \ • 

, , .' l I' ) {) 



FORM l CLIEI:IT Sl'.lu."1PIE NO. 
HX:G:lLRPHN' ORGA.i..'UCS k.'\lALYSIS DATA SHEET 

257303 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFI.A. SAS No . : SDG No.: 52721 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mLl G 

% Moisture: 84 decanted: (Y/N} N 

Extraction: (SepF/Cont/Sonc} SONC 

Concentrated Extract Volume: l (mL} 

Injection Volume: 25.0(uL) 

GPC Cleanup: (Y/N) Y pH: 7.9 

C..l\S NO. COMPOD1ID 

Lab Sample ID: 265315 

Lab File ID: LA080730 

Date Received: 07/29/95 

Date Extracted:08/04/95 

Date Analyzed: 08/08/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

.CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

2900 

Q 

70-30-4---------Hexachlorophene -------

FORM I HXC-!LRPHN' 

00041S 



FORM l CLI=:.ZJ:" SA:"!.?LE NO . 
S:=:Y:IVOL.~ .. :::L:c: ORG.Z>..N:cs A,;.'-:-_Z;.j_::·s:s iJ.~7A s:s::::T 

257303 
Lab Name: AQUAT~C, INC. Ccr.tract: 95211 

Lab Code: AQUAI Case No. : Kw?L\ SAS No.: SDG No. : 52721 

SOIL Lab Sample ID: 265315 

Sample ·.Nr:./vol: 30. 0 (g/rr..L) G Lab ?ile ID: T2653l5I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 84 decar1ted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Date .. ~1alyzed: 08/10/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Clea..'1up: (Y/N} Y pH: 7.9 

C.~ NO. COMPOLJN'TI 
CONCENTR~TION UNITS: 
(ug/L or ug/Kg} UG/KG 

62-75-9---------N-Nitrosodimethylamine ---110-85 1--------Pyridine 
97-63-2- -------Ethvl Me-t~h-a_c_rv_,,,l_a_t_e~~~~~-
109-06-8--------2-?lcoline ' 
10595-95-6--- --N-Nitrosom_e_t~h-v~l~e-t~I'-,v~l~a-m-i~·n-e~-

66-27-3---------Methvl Metha.:1esulfonate 
55-18-5---------N-Nitrosodiethvlamine -~-
52-50-0---------Ethyl Metha'1es~lfonate 
76-01-7--- -----Pentachloroethane ---
52-53-3---------P.niline 
108-95-2--------Phenol ~~~~~~~~~~-
111-44-4--------bis (-2-Chloroethvl) Ether 
95-57-8------- -2-Chlorophenol ' --
541-73-1--------m-D~chlorobenzene ------106-46-7 -------p-Dichlorobenzene 
100-51-6--------Benzvl Alcohol ~-----
95-50-1--- -- --o-Dichlorobenzene 
95-48~7---------o-Cresol ---~--
98-86-2----- ----Acetophenone 

--:-:--,....,--~~--930 - 55 - 2 - - - - - - - -N - Nitro sop yr r o lid in e ----59-89-2---------N-Nitrosomorpholine 
95-53-4---------o-Toluidine -----
108-60-1--------bis (2-Chloro-l-methylethyl) e 
621-64-7--------N-Nitroso-di-n-propylamine 
67-72-1------- -Hexachloroethane ~ 
108-39-4-- -- --m- & p-Cresol 
98-95-3---------Nitrobenzene -~--~---
100-75-4--------N-Nitrosopiperidine -----78-59-1---------Isophorone 

-..,,_~-------88 - 75 - 5 - - - - - - - - - o - Nitro phenol .,..--......------105 - 67 - 9 - - - - - - - - 2, 4 -Dimethyl phenol 
~--=----111 - 91 - l - - - - - - - -bis ( 2 - Chlo roe tho xy) methane 

126-68-1--------0,0,0-Triethyl Phosphorothio 

4.100 u 
4.100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4.100 u 
4100 u 
4100 u 
41001U 
4100 u 
41001U 
8200 u 
4100 u 
4100 u 

780 J 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 
4100 u 

Q 

------~---~--~~--~-~----1---~-~~ ---

I . 

FORM I SV 
j \ J :, ; :...:. .: ~ : ) 



?ORJvl , 
S=:MIVOT A:'IG 02.G.!:..,."JICS _:;;.-.,;_::_:_;::::"SIS 

2::7303 
Lab Na~e: AQUATEC, INC. Contract: 95211 

Code : -~QUAI Case No. : K'w?L.Z\. SP..S No. : SD3 No. : 5 2 7 21 

Macrix: (soil/water) SOIL Sample I:J: 2653:5 

Sample 'WL../vol: 30.0 (g/:nL} G T265315I2S 

Level: (low/med) UJW Date .r<.ecei 07/29/95 

% Moisture: 84 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Dace A..~alyzed: 08/10/95 

Injection Volume: 1. 0 (t:L) Dilution Factor: 1.0 

GPC Clea.rup: (Y/N) Y ph: 7.9 

C..J;S NO. COMPOl.JND 
CONC~NTR~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

120-83-2--------2,4-Dichloroohenol 
122-09-8-- -----a,a-Dimethylphenet~hy-·~l-am-i~-.e-_-_-
120-82-1--- ----1,2,4-Trichlorobenzene 
91-20-3---------Naohthalene -~-

106-47-8--------o-Chloroa,.1i~l-i_n_e~-~-~~-

87-65-0---------2, 6-Dichlcroohenol 
1888-71-7-------Hexachlorcorooene -~-~-
87-68-3-- -- - --Hexachlorobutadiene 
106-50-3---- ---o-ohenylenediamine -----j 
924-16-3--------N-Nitrosodi-n-butylamine I 
59-50-7-- ------o-Chloro-m-cresol --
128-58-1--------Isosafrole -..,...-,..-..-------9 l - 57 - 6 --------2-Methylnaphthalene ..-------95-94-3---------1,2,4,5-Tetrachlorobenzene 
77-47-4---------Hexachlorocyclopentadiene -.-. 
88-06-2---------2,4,6-Trichloroohenol --
95-95-4---------2,4,5-Trichlorophenol 
94-59-7---------Safrole ----
91-58-7-- -------2-Chloronaohthalene 
88-74-4---------o-Nitroaniiine -----
131-11-3---- ----Dimethylphthalate ------606-20-2--------2,6-Dinitrotoluene 
99-09-2---------m-Nitroaniline ---~-
130-15-4--------1, 4-Napthoquinone 
99-65-0---------m-Dinitrobenzene ------
208-96-8--------Acenaphthylene --------83-32-9---------Acenaphthene ,---..,,..-------5 l - 28 - 5 - - - - - - - - - 2, 4 -Dini tr op hen o l 
100-02-7--------o-Nitroohenol ------
132-64-9--------Dibenzofuran ---------608 - 93 - 5 - - - - - - - - Pent a ch lo robe n z en e -----121-14-2--------2,4-Dinitrotoluene 
134-32-7--------1-Naphthylamine -----

-------

FORf\1 I SV 
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FO:K.1'1 l 

257303 
Na:ne : J..Qu.Z:...TEC, INC. Contrac::: 95211 

,.., . 
t._OQe: _;;.Qt;AI Case No. : K'1"ff'LA SAS Ko.: SI:G No. : 52 721 

Mat::::-ix: ( soi:./wate:!::') SOI~ Lab Sa~~le ID: 265315 

Sarr~ple ~rt/vc-_: 30.0 (g/mL) G Lab File ID: T265315I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Mcis::ure: 84 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Date -~~alyzed: 08/10/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

G?C C2.eanup: (Y/N) Y pH: 7.9 

C.1;.S NO. COMPotJ1'.1D 
CONCENTR..~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-59-8---------2-Naphthylamine 4100 u 
58-90-2---------2,3,4,6-Tetrachloroohenol 8200 u 
84-66-2- -------Diethvlohthalate - --- 4100 u 
7005-72-3-------4-Chlorophenyl-phenyleth~r 41001U 
86-73-7--- -----Fluorene -- 4100 u 
99-55-8---------5-Nitro-o-Toluidine 4100 u 
100-01-6--------p-Nitroaniline 20000 u 
534-52-1 - -- - --4,6-Dinitro-o-cresol 20000 u 
122-39-4-- -----Diphenylarnine 4100 u 
99 35-4---------sym-Trinitrobenzene 4100 u 
101-55-3--------4-Bromophenyl-phenylether 4100 u 
62-44-2---------?henacetin --- 4100 u 
2303-16-4-------Diallate 8200 u 
118-74-1--------Hexachlorobenzene 4100 u 
92-67-1--- -----4-Aminobiphenyl 4100 u 
87-85-5---------?entachlorophenol 20000 u 
23950-58-5------Pronamide 8200 u 
82-68-8---------Pentachloronitrobenzene 82ooju 
85-01-8---------Phena.~threne 4100 u 

I 

120-12-7------ -Anthracene 4100 u 
86-74-8---------carbazole 4100 u 
84-74-2---------Di-n-butylphthalate 420 J 
56-57-5---------4-Nitroquinoline-1-oxide 4100 u 
91-80-5---------Methapyrilene ~~ 

I 
4100 u 

465-73-6--------Isodrin 4100 u 
206-44-0--------Fluoranthene 490 J 
129-00-0--------Pyrene 940 J 
140-57-8--------Aramite 8200 u 
60-11-7---------P-(dimethylamino)azobenzene 4100 u 
510-15-6--------Chlorobenzilate - 4100 u 
119-93-7--------3,3'-Dirnethylbenzidine 8200 u 
143-50-0--------Kepone 8200 u 
85-68-7---------Butylbenzylphthalate 4100 u 

FORM I SV 

Q 



?OR!'-1 l 
S3'-'!IVOL.;::,.:'IL::.: O:?.G.~"i!I CS ,P...;.\J.~ YSIS 

Lab Na;-ne: AQU.'t..::SC, :!:NC. Cont:-ac:.: 

Lab Code : AQU.!l...I Case No . : KW'"FL.l\ S."t,.S No.: 

Ma- ...... ~ x · (-o~ i /w-- -r) • l....._ - ~ Z::, --- Cl.LC .... SOE .. 

S~2T 

2:37303 

SD3 No. : 5272: 

Sa:-:-.ple ID: 2653J.5 

Sample wt/vol: 30.0 (g/rnL) G :..ab ?i~e ID: T26531SI2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 84 decanted: (Y/N) N ::::>ate Extracted: 08/04 /95 

Concentrated Extract Volume: lOOO(uL) Date F..r:.alyzed: 08/lC/95 

Injection Volume: l. 0 (uL) Dilution ?actor: 1.0 

GPC Cl eariuo : (Y/N) Y pH: 7.9 

C."A.S NO. COMPOUN1J 
CONCSNTR..J\TION ulUTS: 
(ug/L or ug/Kg) UG/KG 

53-96-3---- ---2-Acetylaminofluorene 8200 
117-81-7------ -bis(2-Ethylhexyl)phthalate~ 4100 
91-94-1---------3,3'-Dichlorobenzidine 8200 
55-55-3---------Benzo(a)anthracene 4100 
218-01-9--------Chrysene 570 
117-84-0--------Di-n-octylphthalate 4100 
205-99-2--------Benzo{b)fluoranthene 380 
57-97-6---------7,12-Dimethylbenz(a)anthrace 4100 
207-08-9-- -----Benzo{k)fluoranthene 4100 
50-32-8---------Benzo(a)p:yrene 4100 
56-49-5-- ------3-Methylcholanthrene 4100 
53-70-3---------Dibenz(a,h)anthracene 4100 
193-39-5--------Indeno(l,2,3-cd}p:yrene 4100 
191-24-2----- --Benzo(g,h,i)perylene 490 

FORl\1 I SV 
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Lll.. EPA SA.J.'1PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

257401 
Lab Na~e: AQUATEC, INC. Contract: 95.211 

Lab Code: AQUAI Case No . : KTtWLA s_~ .No.: SL'G No.: 52721 

Matrix: (soil/water) WATER Lc-..b Sarnple ID: 265316 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L265316V.D 

Level: (low/med) LOW Date Received: 07/29/93 

% Moisture: not dee. Date A.~alyzed: 08/09/95 

GC ColWT1I1:CAP ID: 0. 53 (rnn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------01.loromethane 10 u 
74-83-9---------Bromomethane 10 u 
75-01-4---------Vinyl 01.loride 10 u 
75-00-3---------01.loroethane 10 u 
67-64-1---------Acetone 10 u 
75-15-0---------Carbon Disulfide 5 u 
75-35-4---------1,1-Dichloroethene 5 u 
75-34-3---------1,1-Dichloroethane 5 u 
540-59-0--------1,2-Dichloroethene (total) 5 u 
67-66-3---------01.loroform - 5 u 
107-06-2--------1,2-Dichloroethane 5 u 
78-93-3---------2-Butanone 10 u 
71-55-6---------1,1,1-Trichloroethane 5 u 
56-23-5---------Carbon Tetrachloride 5 u 
75-27-4---------Bromodichloromethane 5 u 
78-87-5---------1,2-Dichloropropane 5 u 
79-01-6---------Trichloroethene 5 u 
124-48-1--------Dibromochloromethane 5 u 
79-00-5---------1,1,2-Trichloroethane 5 u 
71-43-2---------Benzene 5 u 
10061-02-6------trans-l,3-Dichloropropene __ 5 u 
108-10-1--------4-Methyl-2-pentu.none 10 u 
591-78-6--------2-Hexanone 10 u 
127-18-4--------Tetrachloroethene 5 u 
108-88-3--------Toluene 5 u 
100-41-4--------Ethylbenzene 5 u 
100-42-5--------Styrene 5 u 
1330-20-7-------Xylene (total) 5 u 
126-99-8--------01.loroprene 5 u 
107-02-8--------Ac~olein 20 u 
75-69-4---------Trichlorofluoromethane 5 u 
108-05-4--------Vinyl Acetate 5 u 
74-88-4---------Methyl Iodide 5 u 

FORM I VOA-1 3/90 



lA-2 EPA SA1'\/!PLE NO. 
VOLATILE ORG.!\NICS A.L'LZ\LYSIS DATA SEEET 

257401 
Lab Narrc: AQUATEC, INC. Contract: '.::15211 

Lab Code : AQUAI Case No . : KWFLA SAS No.: SD:; No.: 52721 

Mat:rix: (soil/water} 'WA.TER Lab Sa"Tlple ID: 265316 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L265316V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Colurnn:CAP ID : 0 . 5 3 (mm) Dilution Fact:or: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION Ut-IITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0----- --Propionitrile _______ _ 
107-05-1--------Allyl Chloride-,---,, _____ _ 
74-95-3--- --- -Methylene Bromide ------126-98-7--------Methacrylonitrile ------106-93-4--------1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate ____ _ 
630-20-6--------1,1,1,2 Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6--- ----trans-1,4-Dichloro-2-butene_ 
96-12-8---------1,2 Dibromo-3-chloropropane I 
107 13-1- --- -Acrylonitrile -
75-71-8---- ----Dichlorodifluoromethane ---75-09-2---------Methylene Chloride 

-~---156-60-5-- -----trans-l,2-Dichloroethene __ 
1 75-25-2----·-- --~~''~" 

108-90-7--------Chlorobenzene 
--~-----156-59-2--------cis-l,2-Dichloroethene 

79-34-5----:----1,1,2,2-Tetrachloroeth_an_e __ 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
s 
5 
5 
5 

10 
5 
5 
5 
5 
5 
s 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u! 
u 
u 
u 
u 

3/90 
I k : ~" 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257404 I 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 --1 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265322 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR -Antimony 7440-36-0 NR 
Arsenic - -7440-38-2 NR - -7440-39-3 Barium NR 

7440-41-7 Beryllium - NR -7440-43-9 cadmium NR 
7440-70-2 Calcium- - NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -Magnesium 7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
7440-23-5 Sodium-- - NR -
7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ 5.0 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -

~ - -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

r ·ments: 

1;'(:(•1 . 
. J 1d.J1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA ~HEET 

i 

Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 

257405 -I 
Matrix (soil/water): WATER Lab Sample ID: 265323 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: YELLOW 
Color After: COLORLESS 

'ments: 

Analyte Concentration c 
-Aluminum 12.2 u 

Antimony= 2.4 u 
Arsenic 2.1 u -
Barium 6.8 B 
Beryllium . 2 B 
Cadmium 0. 20 u 
Calcium 258000 
Chromium -1. 3 u -Cobalt 0.80 u --Copper __ 1.1 u 
Iron 39.7 B 
Lead 1. 7 u 
Magnesium 1190000 -Manganese 1. 7 B 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 362000 -Selenium 3.0 u -Silver 1. 5 u 
Sodium-- 9050000 -Thallium 3.5 u 
Vanadium- 1.1 u -Zinc 2.1 B 
cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

Q M 

-p 

-p 
-p 
-p 
-p -E p --- -p -p 
-p 
-p 
-p 
-

E p --- -p 
-CV 

p 
-p 
-p 
-p -
-
-p 
-p 
-NR 

p 
-

-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

1)(}()(!;J~.~ 



?ORIVi l 
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257406 
Lab Name: AQUATEC, INC. Co~tract: 95211 

Lab Code: AQUAI Case No.: K'w'FL~ SAS No.: SD3 No.: 52721 

Ma:rix: (scil WAT2rt Lab Sa:7~;:le ID: 265324 

Sample wr../vol: 1000 (g/rn::_,) ML Lab ?i2.e ID: T26532~5 

(low/med) LOW Da:.e ? .. ec:e 07/29/95 

% Mcist.i..:.re: decanted: (Y /N) Date :S.Xtracted:08/03/95 

Concentra:ed :S.Xtract Vol~we: lOOO(uL) Date -~~alyzed: 08/09/95 

ection Volume: 1. 0 {uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

c.;s NO. COMPOUN"D 
CONCENTRATION UNITS: 
(ug/~ or ug/Kg) UG/L 

62-75-9---------N-Ni:rosodimethylamine 
110-86-1--------Pvridine ~~~ 
97-63-2---------Ethyl Methacrylate 
109-06-8--------2-Picoline ~~~~~-

10595-95-6- ---N-Nitrosomethvl-ethvlarnine 
~6-27-~---------~e~~yl Met~an~sulf?nate ~, 
~5 18-~---------N-Ni:rosodietnylamine 
62-50-0---------Ethyl Methanesulfonat-e~~~-
76-01-7--- - ---- -Pentachloroethane 
62-53-3-- ----- line ~~~~~~ 

108-95-2- ------Phenol 
-::~,...-~~.,---..,,....,.-=-....,.-~~~ 

111-44-4--------bis(-2-Chloroethyl)Ether 
95 57-8---------2-Chlorophenol ~~ 
541-73-1--------m-Dichlorobenzene 
106-46-7--------o-Dichlorobenzene-~---~ 
100-51-6- - - - - - - -Benzvl -~cohol 
95-50-1---------o-Dichlorobenz_e_n_e _____ _ 
95-48-7---------o-Cresol 
98-86-2--- ---Acetoohe_n_o_n_e--~~---~-

930-55-2--------N-Ni:~osopyrrolidine -----59-89-2---------N-Nitrosomorphol 
95-53-4---------o-Toluidine 

~----,,--..---.,..--,,-,.--

108 - 60 - l - - - - - - - -bis { 2 - Chlo r o - 1 -methyl ethyl) e 
621-64-7--------N-Nitroso-di-n-propylamine~ 
67-72-1---------Rexachloroethane 
108-39-4--------m- & o-Cresol -------
98-95-3---------Nitrobenzene 
100-75-4--------N-Nitrosopip_e_r~i~d~i-n-e----~ 

78-59-1---------Isophorone 
88-75-5---------o-Nitroche_n_o~l~-~~~----

105-67-9--------2,4-Dimethylphenol 
-:---..,.----

111- 91- l - - - - - - - -bis ( 2 -Chloroe~hoxy) methane 
126-68-1--------0,0,0-Triethyl Phosphorothio 

?ORM I SV 

Q 
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20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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I \ • ) 



20?'-'V! ' 
S:E..Wi:::V8::....r:,,TE..E O::<G.:;..l\ICS P·.N.i:...:.:·!·.SIS f"i'\-';', 

:....r ... -..._ .. -'I;. 

Lab l-;ame: .Z\.QU.2\TEC, INC. Con;::::-a::t: 95211 

Code : .l\QU.Z:..I Case No. : KW'FL..~ SAS No.: SDG No. : ~i2721 

Matrix: (soil/water) WATE::< ID: 26532.; 

Sar:-,;:ile IN't/vol: 1000 (g/mL) M:_, Lab ?ile IiJ: T265324S 

(low/med) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y /N) Date Ex;:racted:OS/03/95 

Concentrated Extract Volume: 1000 (t.:L) Date .A..~alyzed: 08/09/95 

Injection Volume: l. 0 (u.L) Dilution Factor: 1.0 

G?C Cleanup: (Y/N) Y 

CA.s NO. 

pE: 

COMPOUND 
CONCENTR.~TION UNITS: 
(ug/L or ug/Kg) UG/L 

120-83-2--------2,4-Dichloroohenol I 
122 09-8--------a,a-Dimethylphenethylamine_, 
120-82-1-- -----1,2,4-Trichlorobenzene 
91-20-3---- ----Naph~halen7 . -~-, 
106-47-8-- -----o-Ch~oroaniline 
87-65 0---------2,6-Dichloroohe_n_o~l-----
1888-71-7---- --Eexachloroorooene 
87-68 3---------Eexachlorobutadie_n_e~~~~~ 
106-50-3--------p-phenylenediamine~----
924-16-3--------N trosodi-n-butylamine 
59-50-7-- ------o-Chloro-m-cresol --
128-58-1--------Isosafrole 

___,...~~~~~~~~-

9 l - 57 - 6 - - - - - - - - - 2 -Methyl naphthalene ,,___ ___ _ 
95-94 3---------1,2,4,5-Tetrachlorobenzene 
77-47-4------- -Hexachlorocyclooentadiene ~. 
88-06-2---------2,4,6-Trichloroohenol --
95-95-4---------2,4,5-Trichlorophenol ----94-59-7---------Safrole 

~~-,.---~--~-~ 91-58-7---------2-Chloronaohthalene 
88-74-4---------o-Nitroaniline -----
131-11-3--------Dimethylphthalate ------606-20-2--------2,6-Dinitrotoluene -----99-09-2---------m-Nitroaniline --------130-15-4--------1,4-Napthoquinone 
99-65-0---------m-Dinitrobenzene ------

------208-96-8--------Acenaphthylene --------83-32-9---------Acenaphthene 
.--~..,,-------5 l - 28 - 5 - - - - - - - - - 2, 4 -Dini tr op hen o l ------100-02-7--- ---p-Nitrophenol 

132-64-9--------Dibenzofuran ~-------
608-93-5--------Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene ____ _ 
134-32-7--------1-Naphthylamine -------

FORf\11 I SV 

lolu 
20 ju 
10 u 
10 u 
20 u 
10 u 
:. 0 u 
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,. -o:::: u 
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20 u 
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?O?~Vi -

Lab Name; I INC. Cor1:.rac:.: 95211 

Lab Code: AQUA.I Case No. : 10ti?Lll.. S.ll.S No. : SDG No. : 52721 

: (sci.l - ' ~a.D 'tiF-.TER ID: 265324 

~ - I• .. ,-.,, I • 
W;../ Vv.:.... 1000 (g/;nL) MI., Lab ?ile ID: T265324S 

Level: (low/med) LOW Date Received: 07/29/95 

decant (Y/N) Date ~xtracted:OS/03/95 

Concentrated B.xtract Volume: lOOO(uL) Date -~~alyzed: 08/09/95 

Injection Volume: 1. 0 (uL) Dilution Factor: l.O 

GPC Clear1up: (Y/N) Y 

C.'A.S NO. 

pH: 

COMPOUN""D 
CONC&"l'"T'R..~TION UNITS: 
{ug/L or ug/Kgl UG/L 

91-59-8-------- 2-Naphthylamine ______ _ 
58-90-2---------2,3,4,6-Tetrachloroohenol 
84 66-2---------Diethylphthalate - --
7005-72-3----- --4-Chlorophenyl-phenylether_ 
86-73-7 --------Fluorene __ ..,,._....,....,,...,.-------
99 - 55 - 8 - - - - - - - - - 5 - Nitro - o -To l u id in e -----100-01-6 ------p-Nitroaniline --------534-52-1--------4,6-Dinitro-o-cresol ----122-39-4--------Diphenylamine _______ _ 
99-35-4------ - sYTr.-Trinitrobenzene 
101-55-3--------4:Bromophenyl-pheny~l-e_t_h_e_r=== 
62-44-2---------Phenacetin 
2303-16-4-------Diallate ----------
118-74-1--------Hexachlorobenzene ------
92-67-1----~----4-A.~inobiphenyl 
87-86-5---------Pentachloroohen-o~l------
23950 58 5------Pronamide -
82-68-8---------Pentachlo_r_o_n~i-L_r_o~b-e_n_z_e_r-.e---

85-0l-8-- - - - - - - -Phena..-itr..rene 
120-12-7--------.l),nthracene ~--~~~~~-
86-74-8 -----Carbazole 

-:--:---:--.....-~-~-~-

84 - 74 - 2 - ------Di-n-butylphthalate -...,.-;----56-57-5--- -----4-Ni~roquinoline-1-oxide 
91-80-5---------Methapyrilene 

~-~-~~~~ 

465-73-6--------Isodrin. 
206-44-0----- Fluoran~t~h_e_n_e~~---~~--

129-00-0--------Pyrene 14 0-5 7- 8- - - - - - - -Arami t_e __________ _ 
60-11-7---------P-(dimethylamino)azobenzene 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---
143-50-0--------Kepone __ .....--..,.-..,.--::-------
85-68-7------ --Butylbenzylphthalate ----

FORJ'Jl I SV 

10 u 
20 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
50 u 
20 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 

'. 

Q 

'-:_ 



?ORlvl ; 
s:=::-:IVOL~~=::..2 O~GANICS 

257.:;05 
Lab Name: AQ:J_r..T::::c, INC. Co::t:.ract:.: 95211 

Lab Code : AQD-~I Case No. : i\w""?LI:\. s.~ No.: S.cG No.: 52721 

WAT::::R Lab Sample ID: 265324 

Sample wt/vol: 1000 (g/rrL) ML Lab ?ile ID: T265324S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moist:.ure: decar1ted: ( Y /N) Date Extracted:08/03/95 

Concent:.rated Extract Volume: 1000 (uL) Date A.1alyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

C.~ NO. 

pH: 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

53-96-3---------2-Acetylaminofluorene ___ _ 
117-81-7--------bis(2-Ethylhexyl)phthalate_ 
91-94-1---------3,3'-Dichlorobenzidine __ _ 
56-55-3---------Benzo(a)anthracene ____ _ 
218-01-9--------Chrysene 

~~~~,...-~~~~~-

117 - 84 - 0 - - - - - - - - Di - n -o ct y l p ht ha late ____ _ 
205-99-2--------Benzo(b)fluoranthene ___ _ 
57-97-6---------7,12-Dimethylbenz(a)anthrace 
207-08-9--------Benzo(k)fluoranthene ----50-32-8---------Benzo(a)pyrene ______ ~ 
56-49-5---------3-Methylcholanthrene ___ _ 
53-70-3---------Dibenz(a,h)ant:.hracene ----193-39-5--------Indeno(l,2,3-cd)pyrene ---191-24-2--------Benzo(g,h,i)perylene ----

FORM I SV 

20 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

~ l : •. ' ''- . ~. ? J 



PESTICIDE ORGAJ.~ICS ANALYSIS DATA SHEET 

257408 
Lab Name : AQUATEC, INC . Contract: 95211 

Lab Code : AQUAI Case No . : KWFLA SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

S:CG No. : 52721 

Lab Sample ID: 26532S 

Lab File ID: 17AUG9S1349-I181 

Date Received: 07/29/9S 

Date Extracted:08/03/95 

Date Analyzed: 08/19/9S 

Dilution Factor: 1.0· 

GPC Cleanup: {Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
C.~ NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-8S-7--------beta-BHC o.oso u 
319-86-8--------delta-BHC 0.050 u 
S8-89-9---------gamma-BHC (Lindane) o.oso u 
76-44-8---------Heptachlor o.oso u 
309-00-2--------Aldrin o.oso u 
1024-57-3-------Heptachlor epoxide o.oso u 
9S9-98-8--------Endosulfan I o.oso u 
60-S7-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-S---------Methoxychlor a.so u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane a.so u 
8001-3S-2-------Toxaohene s.o u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-S-------Aroclor-1232 0.50 u 
S3469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 o.so u 
11097-69-1------Aroclor-12S4 a.so u 
11096-82-5------Aroclor-1260 o.so u 

FORM I PEST 



FORi"! 1 CLIENT SAMPL3 NO. 
EX.GILRPHN ORGANICS AL'IALYSIS DAT.il.. SJ1El::'T 

257409 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : .l\QUAI Case No . : K'WFLA SAS No. : S:CG No. : 52721 

Matrix: (soil/water) WATER 

Sample wt/vol: 185.0 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: {SepF/Cont/Sonc) OTHER 

Concentrated Extract Volume: 5 (mL) 

Injection Volume: 25.0(uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

Lab Sample ID: 265326 

Lab File ID: LA080713 

Date Received: 07/29/95 

Date Extracted: 08/03/9.5 

Date Analyzed: 08/07/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCEIN"TRATION UNITS : 
(ug/L or ug/Kg) UG/L Q 

70-30-4---------Hexachlorophene ________ ~--- u!_u _ 

FORM I HXCHLR.PH.N' 



L~ EPA SAJ.VJPLE NO. 
VOLATILE ORGANICS A."iALYSIS DATA SHEET 

257501 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUP...I Case No.: K'"WF:A S.AS No.: SD3 No.: 5272l 

Matrix: (soil/water) SOIL Lab Sample ID: 265327 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0265327V .D 

Level: (low/med) LOW 

% Moisture: not dee. 88 

GC Colurnn:CAP ID: 0. 53 (mm) 

Received: 07/29/95 

Date Analyzed: 08/09/95 

Dilution Factor: 1. O 

Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane --------74-83-9---------Bromomethane --------7 S - 0 l - 4 - - - - - - - - -Vinyl Chloride ______ _ 
75-00 3---------Chloroethane --------67 - 64 - 1 - - - - - - - - -Acetone 
75-15-0---------Carbon -D~i-s-u~l~f~i~d-e _____ _ 
75-35-4-- ----- 1,1-Dichloroethene -----75-34-3---- - --1,1-Dichloroethane 

--:---.,,....,--
540 - 59 - 0 - - -- --1,2-Dichloroethene (total) 
67-66-3- ----- Chloroform --.,.--------107 - 06 - 2 - - - - - - -1,2-Dichloroethane 
78-93-3- -- ----2-Butanone -----
71-55-6--- -----1,1,l-Trichloroethane 
56-23-5---------Carbon Tetrachloride----
75-27-4 --------Bromodichlororr~thane ----78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene -----
124-48-1-- ----- Dibromochloromethane ----79-00-5---------1,1,2 Trichloroethane 
71-43-2------- -Benzene ----
10061-02-6----- tra.~s-1,3-Dichloropropene 
108-10-1--------4-~ethyl-2-pentanone --
591-78-6- ----2-Hexanone --,.--------127 - 18 -4 - - - - - - - -T,_:;:racl:1loroethene ------108-88-3----- --Toluene -----------100 - 41 - 4 - - - - - - - - Ethyl benzene _______ _ 
100-42-5--------Stvrene 
1330-20-7-------xyiene _(_t_o-ta_l_)-----~ 
126-99-8--------Chloroorene 
107-02-8--------Acroleln ---------
75-69-4---------Trichlorofluoromethane ---108-05-4---- ---Vinyl Acetate --------74-88-4---------Methyl Iodide --------

FORM I VOA-1 

83 
83 
83 
83 
95 
42 
42 
42 
42 
42 
42 
83 
42 
42 
42 
42 
42 
42 
42 
42 
42 
83 
83 

9 
42 
42 
42 
13 

170 
170 

42 
83 
42 

u 
u 
u 
uj 

' u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u1 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
J 
u 
u 
u 
u 
u 

3/90 



L:l\-2 EP.ri. SAMPLE NO. 
VOLATILE ORG.:!U\TICS AL'ffiLYSIS DATA SHEET 

257501 
Na.~e: AQUATEC, INC. Contract: 95211 

Code: AQUAI Case No . : KW'FLA SAS No. : s:r::x:; No. : s2121 

V..atrix: (soil/water} SOIL Lab e ID: 265327 

Sarnple wt/vol : Lab 0265327V.D 

Level: (low/med) 

5.0 (g/mL) G 

LOW Date Received: 07/29/95 

% Moisture: not dee. 88 Date Analyzed: 08/09/95 

GC Column:CAP ID : 0 . 5 3 (mm) Dilution Factor: 1.0 

Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOl!1'iTI (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Prooionitrile 
107-05-1--------Allyl Chlorid_e ______ _ 
74 95-3---------Methylene Bromide ------126-98-7--------Methacrylonitrile ------106-93-4----- --1,2-Dibromoethane ------80-62-6------- -Methyl Methacrylate -.,.-----
630-20-6------ -1,1,1,2-Tetrachloroethane 
96-18-4--- ----1,2,3-Trichloropropane --
110-57-6----- --trans-1,4-Dichloro-2-butene 
96-12-8- ----- 1,2-Dibromo 3-chloropropane= 
107-13-1------- Acrylonitrile 
75-71-8 ----- --Dichlorodiflu_o_r_o_m_e_t_h_an_e __ _ 
75-09-2 --------Methylene Chloride_-__ _ 
156-60-5-- -----trans-1,2-Dichloroethene 
75.-25-2- - - - - - - - -Bromofonn --
108-90 7--------Chlorobenzene ---,....-----156 - 59 - 2 - - - - - - - - c is - l, 2 -Di ch lo roe then e ---79-34-5------ --1,1,2,2-Tetrachloroethane 
10061-01-5-- --- 1,3-Dichloropropene --

FORM I VOA-2 

42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
83 u 
42 u 
42 u 
42 u 
42 u 
42 U, 
42 u 
42 u 
42 u 

---

3/90 
, r,; • . 
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U.S. EPA - CLP 

1 EPA SAHPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257502 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): SOIL Lab Sample ID: 265328 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 12.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

c..--,ments: 
ROOTS WERE PRESENT. 

Analyte Concentration c 

-Aluminum 2580 
Antimony- -3.0 B 
Arsenic - 4.5 B -Barium 6.0 B 
Beryllium 0.14 B 
cadmium 0. 41 B 
Calcium- 12000 
Chromium -8.7 
Cobalt - 0.50 ij --Copper __ 21. 8 -Iron 782 -Lead 28.7 -Magnesium 15000 
Manganese 4.1 B 
Mercury_ 0.31 B 
Nickel 3.0 B 
Potassium 4660 -Selenium 3.4 - -Silver 0.93 u 
Sodium-- 88700 -Thallium 2.2 u 
Vanadium- 25.l B -Zinc 27.9 -cyanide_ 3.2 u 
Tin 8.9 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---
* ---E ---

EN* - -
E* - -
* ---E* - -E* - -E ---E* - -

N ---
EN - -

M 

-p 
-
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-p -p -CV 

p 
-p 
-p 
-p 
-p 
-
-p 
-p 
-AS 

p 
-

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: YES 

~----------------------------------------------------~ 



FORM 1 CLIB-rr ~)AMPLE NO . 
PESTICIDE ORG.;;NICS ANALYSIS DATA SHEET 

2'.:i7503 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 88 

30.0 (g/rnL) G 

decanted: (Y/N) N 

Ex.traction: (SepF /Cont/Sane) SONC 

Concentrated Extract Volume: lO(mL) 

Injection Volume: 1. 0 (uL) 

S:CG No. : :;;2721 

Lab Sample ID: 265329 

Lab File ID: 17AUG951349-I041 

Date Received: 07/29/95 

Date Extracted:OB/04/95 

Date .i\nalyzed: 08/18/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y pH: 7.2 Sulfur Cleanup: (Y/Nl N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------aloha-BHC 14 lJ 
319-85-7--------beta-BHC 14 u 
319-86-8--------delta-BHC 14 u 
58-89-9---------garrana-BHC (Lindan~) 14 u 
76-44-8---------Heotachlor 14 u 
309-00-2--------Ald.rin 14 u 
1024-57-3-------Heptachlor epoxide 14 u 
959-98-8--------Endosulfan I 22 l? 
60-57-1---------Dieldrin 28 u 
72-55-9---------4,4'-DDE 48 
72-20-8---------Endrin 28 '(J 
33213-65-9------Endosulfan II 28 u 
72-54-8---------4,4'-DDD 28 u 
1031-07-8-------Endosulfan sulfate 28 u 
50-29-3---------4,4'-DDT 28 u 
72-43-5---------Methoxychlor 140 u 
53494-70-5------Endrin ketone 28 u 
7421-36-3-------Endrin aldehyde 28 u 
12789-03-6------Chlordane 140 u 
8001-35-2-------Toxaphene 1400 u 
12674-11-2------Aroclor-1016 140 u 
11104-28-2------Aroclor-1221 140 u 
1114-16-5-------Aroclor-1232 140 u 
53469-21-9-----~Aroclor-1242 140 u 
12672-29-6------Aroclor-1248 140 u 
11097-69-1------Aroclor-1254 140 u 
11096-82-5------Aroclor-1260 140 u 

---

FORM I PEST 



FOR.i.'1 l 
HXC-il...~f-:N ORGANICS ANALYSIS DATA SHE..:.1 

257503 
Lab Name : AQ'CJATEC, INC. Com:ract: 95211 

Lab Code: AQUA.I Case No. : KWFLA 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 88 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: Sr:G No. : 52721 

Lab Sample ID: 265329 

Lab File ID: LA080773 

Date Received: 07/29/95 

Concentrated Extract Volume: 1 (mL} 

Date Extracted:OS/04/95 

Date ~~alyzed: 08/11/95 

Injection Volume: 25. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 7.2 

Cll~ NO. 0JMPOUND 

Dilution Factor: 3.0 

Sulfur Cleanup: (Y/N) N 

CONCE.N!RATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

70-30-4---------Hexachlorophene ________ ~--- __________ s_i_o_ol--~-

FORM I HXC:..fLRPHN 

·000121 



FO?lvl : 
S~'-':IVOL..~TILE CS .::...;.\.::...::._ YS IS :Jp., ::.~ S:-::EET 

257503 
Lab Name: I INC. Cor::.ract: 95211 

Lab Code : AQU.Z\I Case No. : Kw?Li\ SAS No.: SDS No. : 52721 

Matrix: (soil/water) Lab ID: 265329 

wt/vol: 30.0 (g/;nL) G Lab ?ile ID: T265329I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 88 decanted: (Y/N) N Date Extracted:OS/04/95 

Concentrated 2xtract Volume: lOOO(u'L) Dat:e .;,,1alyzed: 08/10/95 

Injection Volume: 1. 0 {uL) Dilution Factor: 1.0 

GPC Cleanup: {Y /N) Y pE: 7.2 

CAS NO. COMPOUN"D 
CONCENTR.Zl.TION u"NITS: 
(ug/L or ug/Kg) UG/KG 

62-75-9---------N-Nitrosodimethvlamine 
110-86-1--------Pyridine • ---
97-63-2---------Ethyl Methacrylate ____ _ 
109-06-8--------2-Picol 
10595-95-6------N-Nitrosomet!;.vl-et:.hylamine 
66-27-3---------Methyl Methai.1esulfonate -
55-18-5---------N-Nitrosodiethylamine ----62-50-0-- -- --Ethyl Methanesulfonate 
76-01-7---------Pentachloroethane -.,.---
62-53-3-- ------Aniline 
108-95-2--------Phenol ~---------~ 
111-44-4--------bis{-2-Chloroethvl)Ether 
95 57-8---------2-Chloroohenol • --
541-73-1--------m-Dichlorobenzene 
106-46-7--------n-Dichlorobenzene _____ _ 
100-51-6--------Benzyl Alcohol 
95-50-1---------o-Dichlorobenz_e_n_e _____ _ 
95-48-7---------o-Cresol 
98-86-2---------Acetonhe_n_o_n_e-------~ 

930-55-2--------N-Nitrosopyrrolidine 
59-89-2---- ---N-Nitrosomornholine ----
95-53-4---- -o-Toluidine -

-..,----..--..,....-.,--....__,.-
108 - 60 - l - - - ----bis(2-Chloro-l-rnethylethyl)e 
621-64-7--------N-Nitroso-di-n-propylamine 
67-72-1---------Hexachloroe~hane -
108-39-4--------m- & p-Cresol 
98-95-3---------Nitrobenzene ~-~--~--
100-75-4--------N-Nitrosopiperidine -----78-59-1---------Isophorone 

~.,,...-------~ 88-75-5---------o-Nitrophenol .,...--.,,,..-------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol 
.,.-----.,----

111 - 9 l l--------bis(2-Chloroethoxy)methane 
126-68-1--------0,0,0-Triethyl Phosphorothio 

FORM I SV 

5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
s5oolu 
5500 u 
5500 u 

11000 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 

Q 

. ' 
1 t _. \ l I'-· .. y 



2575G3 
Lab Na~e: AQuAT~C, INC. Con:rac:.: 95211 

Lab Code : .'t.i..QUAI Case No . : K1'..-TFL.~ SAS No.: SDG No. : 5272l 

Matrix: (soil/wat.eri Lab Sa~ple ID: 265329 

Sample wt/vol: 30.0 (g/rnL) G ?ile ID: T265329I2S 

Level: (low/med) L()W ~ate Received: 07/29/95 

% Moisture: 88 deca~ted: (Y/N) N Date Extracted:08/04/95 

Concencrated Extract Volume: lOOO(uL) Date A.~alyzed: 08/10/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.2 

ens No. COM?OUND 
CONCENTR.~TION UNITS: 
(ug/L or ug/Kg} UG/KG 

120-83 2--------2,4-Dichlcronhenol 
122-09-8--------a,a-Dimethylphenet~h-y~l-arn-,.-in-~--== 
120-82-1------- 1,2,4-Trichlcrobenzene 
91-20-3---------Naohthalene ---
106-47-8--------o-Chloroaniline 
87-65-0---- ----2,6-Dichloroohe_n_o~l------
1888-71-7 ------HexachloroDrooene 
87-68-3---------Hexachlorobutadie_n_e ____ _ 
106-50-3--------p-phenylenediarnine -----924-16-3--------N-Nitrosoci-n-butylamine 
59-50-7~--------o-Chloro-m-cresol --
128-58-1--~-----isosafrole 
91- 5 7 -6 - - - - - - - - - 2 -Methvlna-n-=-h-t..,...h-·a"""l_e_n_e ____ _ 
95-94-3---------1,2,4,S-Tetrachlorobenzene 
77-47-4---------Hexachlorocyclooentadiene ~. 
88-06-2---------2,4,6-Trichloroohenol --
95-95-4- -------2,4,5-Trichloroohenol 
94-59-7---------Safrole - ----
91-58-7---------2-Chloronaohthalene 
88-74-4---------o-Nitroaniiine -----
131-11-3--------Dimethylphthalate ------606-20-2--------2,6-Dinitrotcluene 
99-09-2---------m-Nitroaniline -----
130-15-4--------1,4-Napthoquinone 
99-65-0--- ----m-Dinitrobenzene ------
208-96-8--------Acenaphthylene -------83-32-9 --------Acenaphthene 

~---------51 - 28 - 5 - - - - - - - - - 2, 4 -Dini tr op hen o l ------100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran --------
608-93-5--------?entachlorobenzene 
121-14-2--------2,4-Dinitrotoluene -----

-----134-32-7--------1-Naphthylamine -------

FORM I SV 

5500 u 
11000 u 

5500 u 
5sooju 

11000 u 
ssoolu 
5500 u 
5500 u 

35000 u 
5500 u 

11000 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 

27000 u 
5500 u 
5500 u 

27000 u 
5500 u 
5500 u 

27000 u 
5500 u 
5500 u 
5500 u 
5500 u 

27000 u 
27000 u 

5500 c 
5500 u 
5500 u 
5500 u 

Q 

I•, . ....,"'I 



FO?"'tvi : CLI-=:NT s;~V::?L=: NO. 
O~G.~.N:cs ~.:\~'YSIS 

257503 
Lab Name: AQUAT~C, INC. Cont.race:: 95211 

Lab Code: AQUAI Case No. : KWF7 A SAS No.: SOO No. : 5:2721 

M_ .... ,...; x · (soil /w- .... or) c.1... .... - • -- 0.1.--- SOIL Lab Sample ID: 265329 

Sample wt/vol: 30.0 (g/mL) G Lab Fi ID: T265329I2S 

(low/med) LOW Date Received: 07/29/95 

%" Moiscure: 88 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: 1000 (uL) Date Ar1alyzed: 08/10/95 

ection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH:. 7. 2 

CA5 NO. COM?OUN"D 
CONCENTR..~TION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

91-59-8---------2-Naphthylamine .,,..----:----..---
58 - 90 - 2 - - - - - - - - - 2, 3, 4, 6 - Tetra ch lo r on hen o l 
84-66-2---------Diethylphthalate - --
7005-72-3- - - - - --4-Chlorophenyl-phenylethe.r 
86-73-7---------Fluorene -
99-55-8---------5-Nitro-o-Toluidine -----
100-01-6-------~p-Nitroaniline ----:::-----534 - 52 - 1 - - - - - - - 4,6-Dinitro-o-
122-39-4--------Diphenylamine 
99-35-4 --------svm-Trinitrob_e_n_z_e_n_e ____ _ 
101-55-3--------4:.B::::-omophenyl-phenylether __ 
62-44-2---- ---Phenacetin 
2303-16-4---- -Diallate ---------
118-74-1----- --Hexachlorobenzene ------92-67-1------- 4-Aminobiphenyl 

~------
87-86-5---------Pe~tachlorophenol 
23950-58-5------Pronamide ------
82-68-8---------Pe~tachloronitrobenzene 
85-01-8---- ---Phenanthrene ---
120-12-7--------Anthracene 
86-74-8---------Carbazole ---------
84-74-2---------Di-n-butylphthalate -...,-..,,.---56-57-5---------4-Nitroquinoline-l-oxide 
91-80-5---------Methapyrilene --
465-73-6--------Isodrin 
206-44-0------ -?luoran-t~h-e_n_e-------------~ 

129-00-0--------ptrene 
140-57-8--------.I\ramit-e-----------------~ 

60-11-7---------P-(dimethylamino)azobenzene 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine 
143-50-0--------Keoone ---
85-68-7---------Butylbenzylphthalate ----

FORM I SV 

--1 
I 

5500 u i 

i1000 u I 
5500 u i 
5500 u 
5500IU 
5500 1U 

27000 u 
27000 u 

5500 u 
5500 u 
5500 u 
5500 u 

11000 u 
5500 u 
5500 u 

27000 u 
11000 u 
11000 u 

5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 
5500 u 

11000 u 
5500 u 
5500 u 

11000 u 
11000 u 

5500 1J 

·)\ ,;.·-· '1 



?OR.l'.1 • 
s=MIVOL.1\.':ILE ORG.~"\ICS P.S.~YSIS :J.:.::::·.:\ S!-::='.ET 

257503 
Lab Name: AQUATEC, :Ne. Contract:.: 95211 

Lab Code: AQUAI Case No. : KWFIJ.. SAS No.: so::; No. : 52721 

[ .. ~a tr ix: ( /water) SOIL Lab Samp:e ID: 265329 

Sample vrc/vol: 30.0 (g/mL) G ID: T265329I2S 

(low/med) LOW Date Received: 07/29/95 

%' Moisture: 88 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Date A.~alyzed: 08/10/95 

Injecticr.. Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.2 

C.~ NO. COMPOUND 
CONCENTR..~TION G'NITS: 
(ug/L or ug/K;) UG/KG 

53-96-3---------2-Acetvlaminofluorene II 

117-81-7--------bis(2-Ethylhexyl)phthalate_ 
91-94-1---------3,3'-Dichlorobenzidine ---56-55-3--- -----Benzo(a)anthracene 
218-01 9--------Chrvsene -----
117-84-0--------Di-n-oct-v~l-o~h-t~b-.a~l-a_t_e ____ _ 
205-99-2--------Benzo(b)fluoranthene _.......,... __ 
57-97-6---------7,l2-Dimethylbenz(a)a.1thrace 
207-08-9--- ----Benzo(k)fluoranthene I 
50-32-8---------Benzo(a)pyrene -..-------56 - 49 - 5 - - - - - - - - - 3 - Methyl ch o l ant hr en e ----53-70-3- -------Dibenz(a,h)anthracene ----193-39-5--------Indeno(l,2,3-cd)pyrene ---191-24 2--------Benzo(g,h,i)per:r'lene ----

FORM I SV 

11000 
5500 

11000 
5500 
5500 
5500 
5500 
5500 
5500 
5500 
5500 
5500 
5500 
5500 

u 
u 
u 
u 
u 
u 
u 
:; 
u 
u 
u 
u 
u 
u 

Q 



lA EPA SA.J.VCPLE NO. 
VOLATILE ORGANICS A.J.'ffi.LYSIS DATA SHEET 

257601 
Lab Na.~e: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SI:G No.: 52721 

Matrix: (soil/water) WATER Lab Sample ID: 265330 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L265330V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Col tLrnn: CAP ID: 0.53 (rrrrn) 

(uL) 

Dilution Factor: 1.0 

----Soil Extract Volume: Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------0lloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Olloride 
75-00-3---------0lloroethane 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) -67-66-3---------0lloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentctnone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------0lloroprene 
107-02-8--------Acrolein 
75-69~4---------Trichlorofluoromethane 
108-05-4--------Vinyl Acetate 
74-88-4---------Methyl Iodide 

10 
10 
10 
10 
10 

5 
5 
5 
5 

25 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5, 

20 
5 
5 
5 

-

-

-

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

lJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

(uL) 

FORM I VOA-1 3/90 

i : ," ' -~ 



lA-2 EPA SA.i.'1PLE NO. 
VOLATILE ORGANICS Al'llU,YSIS DAT.~ SHEET 

257601 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SLG No.: 52721 

Matrix: (soil/water) WATER Lab sa~ple ID: 265330 

Sainple wt/vol: 5.0 (g/mL) ML 

LOW 

Lab File ID: L265330V.D 

Level: (low/med) Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID: 0 . 53 (mm) Dilution Factor: 1.0 

(uL) ---- Soil Aliquot Volume: (uL) Soil Extract Volume: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0--- ---Propionitrile --------107-05-1--------Allyl Chloride-_____ _ 
74-95-3--- -----Methylene Bromide _____ _ 
126-98-7 -------Methacrylonitrile _____ _ 
106 93-4 -------1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate_.,..-__ _ 
630-20-6- - - - - - - -1, 1, 1., 2-Tetrachloroethane 
96-18-4--- -----1,2,3-Trichloropropane --
110-57-6 -- --trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane-
107-13-1--------Acrylonitrile -
75-71-8-- ------Dichlorodifluoromethane ---75-09-2---- ----Methylene Chloride_,,..._ __ _ 
156-60-5--------trans-l,2-Dichloroethene 
75-25-2---------Bromoform --
108-90-7--------Chlorobenzene --------156-59-2--------cis-l,2-Dichloroethene 
79-34-5-- ------1,1,2,2-Tetrachloroeth_an_e __ 
10061-01-5------cis-1,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257604 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265333 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or ~g/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR 

7440-41-7 Beryllium - NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR - -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 

7440-62:_2 Vanadium - NR - -7440-66-6 Zinc NR -Cyanide_ 5. u AS 
7440-31-5 Tin NR - -

- -
-

- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

,... :.'!llilents: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257605 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 

Lab Sample ID: 265334 
Date Received: 07/29/95 

Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 
Color After: 

~-ltlltlents: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 

COLORLESS 
COLORLESS 

-

Analyte Concentration c 
-

Aluminum 12.1 u 
Antimony_ 2.4 u 
Arsenic 2.1 u -Barium 3.2 u 
Beryllium 0.14 B 
Cadmium 0.31 B 
Calcium- 138 u 
Chromium 1. 3 u -
Cobalt 0.80 u --Copper __ 1.1 u 
Iron 24.2 u 
Lead 1. 7 u 
Magnesium 91. 7 u 
Manganese 0.30 u 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 877 u 
Selenium 3.0 u -
Silver 1. 5 u --
Sodium 531 B 
Thallium 3.5 u -Vanadium 1.1 u -Zinc 2.2 B 
Cyanide_ -
Tin 5.0 u 

-
-
-
-
-
-
-. -

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p 
-p -p 
-p -E p --- -p -p 
-p -p 
-p 
-

E p --- -p 
-CV 

p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-

NR 
p 

-
-
-
-
-
-
-
-
-

Texture: 
Artifacts: 

I JI ( I ( . , I • 
, J • I r • 

I If ) ) 



FO?..:\i! • 
S2!'12:'\lOL..:. .. ~::..=: O~G\.:.'JICS .~l\I .. ~~'"SIS :;;.~T .. ~ S~:2T 

257686 
~a.D Name: AQC~TEC, INC. Cor:r.racr.: 93211 

Lab Code: .l\QUZ\I Case No. : KW?L.l\ S.Z\S No. : SGG No.: 52721 

M.ai:rix: ( soil/wa:cer) w.;T:::?. Lab Sa:nple ID: 265335 

Sample 'Wt/vol: lOCO (g/mL) ML Lab File ID: T26533SS 

Level: {low/med) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y/N) Date E.xtracted:OB/03/95 

Concentrated Extract Vo2.ume: lOOO(uL) Date .l\..ialyzed: 08/09/93 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

G:?C Clea.'r'lup: (Y/N) Y 

C..~ NO. 

pH: 

COMPOu"'Nu 
CONCENT:"~TION UNITS: 
(ug/L or ug/~g} UG/L 

62-75-9-- -- ~ -N-Nitrosodimet:hyla~ine 
110-86-1--------:?vridine ---
97-63-2------- -~thyl Methacrylate 
109-06-8--------2-Picoline -----
10595-95-6- ----N-Nitrosomethyl-ethylamine 
66-27-3--- -----Methvl Metha.nesulfonate -
55-18-5---------N-Nitrosodiethylamine ----
62-50-0---------~thyl Methanesulfonate 
76-01-7---------:?entachloroethane ---
62-53-3----- ----?..niline 
108-95-2- ------Phenol ~~~~~~~~~~-
111-44-4-~------bis (-2-Chloroethyl)Ether . 
95-57-8---- ----2-Chloroohenol --
541-73-1---- ---m-Dichlo~obenzene 
106-46-7--- -- -o-Dichlorobenzene~-----
100-51-6- -- -- ---Benzyl Alcohol 
95-50-1---------o-Dichlorobenz_e_n_e _____ _ 
95-48-7---------o-Cresol 
98-86-2---------Acetoohe_n_o_n_e~~~------

930-55-2---- ---N-Nitrosopyrrolidine ----59-89-2------ --N-Nitrosomorpholine 
95-53-4------- -o-Toluidine -----
108-60-1--------bis {2-Chloro-l-methylethyl) e 
621-64-7--------N-Nitroso-di-n-propylamine~ 
67-72-1---------Hexachloroethane ------108-39-4- ------m- & p-Cresol 
98-95-3---------Nitrobenzene --------
100-75-4--------N-Nitrosopiperidine -----78-59-1- -----~-rsophorone_.,,--------~ 
88-75-5---------o-Nitrophenol 

~-...-----~ 105-67-9----- --2,4-Dimethylphenol 
.,.---,....---

111- 91- l - - - - - - - - bis ( 2 - Chloroethoxy) methane 
126-68-1--------0,0,0-Triethyl Phosphorothio 

Q 

10
1U--I 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 1J 
10 1j 

20 •u 
10 J 

10 u 
10 u 
l01U 
10 u 
20 u 
10 u 
10 u 
lo!u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
lolu 

~~~~~~~~~~~~~~~~~~~~~~~- -~~~~~~-·---

FOR!'.1 I SV 

, \ . l 



CLI2..~1 SA:V:?LS NO. 
IJ}\T .. 'A. 

257606 
Lab Name: INC. Contract: 952ll 

Lab Code: .?...Qu.;;r Case No. : K'w"FLA SAS No. : SD3 No. : 52721 

(so~l/water) WA:=::R Lab :D: 265335 

:_, 000 { I - ) MT - \S IT"cL ,J...i Lab ?ile ID: T265335S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y /N) Date Extracted:08/03/95 

Concentrated Extract Volume: lOOO(uL) Date .l;::alyzed: 08/0 95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y 

CAS NO. COMPOUND 
CONCENI'RATION UNITS: 
(ug/L or ug/Kg) UG/L 

120-33-2--------2,4-Dichlorophenol 
122-09-8--------a,a-Dimethylphenethylamine_ 

I 
120-82-1--------1,2,4-Trichlcrobenzene 
91-20 3---------Naphthalene 
106-47-8--------P-Chlcroaniline 
87-65-0---------2,6-Dichloroohenol 
1888-71-7-------Hexachlcroorooene 
87-68-3-- ------Hexachlcrobutadiene I 

I 

106-50-3-- -----p-phenylenediamine 
924-16-3 --- ---N-Nitrosodi-n-butylamine 
59-50-7------ Chloro-m-cresol -~ 
128-58-1--------Isosafrole I 

91-57-6---------2-Methvlnaohthalene I 95-94-3---------1,2,4,S-Tetrachlorobenzene I 

77 -4 7 -4 - - - - - - - - - Hexachlorocyclopentadiene -·j 
88-06-2---------2,4,6-Trichloroohenol ~-
95-95-4---------2,4,5-T:::ichlorophenol 
94-59-7---------Safrole 
91-58-7---------2-Chloronaphthalene 
88-74-4---------o-Nitroaniline 
131-11-3---~----Dimethylph~halate 
606-20-2--------2,6-Dinitrotoluene 
99-09-2---------~-Nitroaniline I 

130-15-4--------1,4-Napthoquinone 
l 99-65-0---------m-Dinitrobenzene 

208-96-8--------Acenaphthylene 
83-32-9---------Acenaphthene 
51-28-5---------2,4-Dinitrophenol 
100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran 
608-93 5--------Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene 
134-32-7--------1-Naphthylamine 

FORL'1 I SV 

Q 

I 
lO'U 
20 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
65 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
10 u 
so u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 

,, ~ -~ \ .I. -



?OR.Iv! , 
s::::.;v.IVO:L.Z'.o.7:::~ O?.G..l.\;.~:;::cs .l.\.'\.~..LYSIS 

C~IE.N'T SAM?~~ NO. 
T""i ..... -..,, ,...., ... -._... ....... 
~·.-.. - ."""\. ~ :--=:..:.. .;.. 

257506 
La!) Name : .. ~QU.~TSC, INC. Cont.::--act: 95211 

Lab Code : .::l,.QUJl.I Case No. : Kl"i?i A SlG No.: SD3 No. : 52721 

Lab Sa~le ID: 265335 

wc./vol: 2.000 (g/rnL) ~ Lab rile ID: T26533SS 

Leve2.: ' (low/med) !..DW Date Received: 07/29/95 

% r1oisture: decanted: (Y /N) Date 2.xtracted:08/03/9S 

Co:r;.cem:.rated 2.xtrac: Volume: lOOO(uL). ~ate Analyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilu:ion Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 

CAS NO. COMPOUNu 

91-59-8-------- 2-Naohthvlamine 

CONC:Sl'.i"'T':..,-<ATION UNITS: 
(ug/L or ug/~g) UG/L 

SS 90-2---------2,3,4,6-Tetrach~l-o_r_o_~-~-e-n-o~l--
84-66-2- -------Diethylphthalate - -.-
7005-72-3----- -4-Chlorophenyl-phenylether_ 
86-73-7---- ---Fluorene 
99-55-8------ --5-Nitro--o---T-o~l-u~i-d~i-n_e ____ _ 
100-01-6--------p-Nitroaniline 

--~----534-52-1------- 4,6-Dinitro-o-cresol ----122-39 4--------Diphenylamine --------99-35-4 --- ---sym-Trinitrobenzene ...--.....,----
101-55-3--------4-Bromophenyl-phenylether __ I 
62-44-2---------Phenacetin 
2303-16-4-------Diallate ----------
118-74-1----- --Hexachlorobenzene 
92-67-1---------4-Arninobiohenvl ----~-
87-86-S---------Pentachlorophenol ------
23950-58-5------Pro~amide 
82-68-8---------Pentachlo_r_o_n~i-t_r_o~b-e_n_z_e_n_e--~ 

85-01-8---------Phenai.1threne 
120-l2-7--------A.:1thracene --~~---~ 
86-74-8---------Carbazole 

.,,.-.,..-..,--~------84 - 74 - 2 - - - - - - - - - Di - n -butyl p ht ha late -...,.-.,.---56-57-5---------4-Nitroquinoline-l-oxide 
91-80-5---------Methapyrilene --
465-73-6--------Isodrin 
206-44-0--------Fluoran-t~h-e_n_e ________ _ 
129-00-0--------Pyrene 140--57-8- - - -- - - -Aramit_e __________ _ 
60-11-7---------P-(dimethylamino)azobenzene 
510-15-6--------Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---143-50-0----- --Kepone ---=----=-------85 - 68 - 7 - - - - - - - - -Butyl be n z y l p ht ha late ----

FORM I SV 

10 u 
20 u 
10 u 
lO'U 
10 u 
10 u 
50 u 
so u 
10 u 
10 u 
10 u 
10 u 
20 lu 
10 u 
10 u 
so u 
20 u 
20 u 
10 u 
10 u 
10 u 

1 J' 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 

) ' 
I I · i •_, 

Q 



FORN! 1 CLI~~-:L SAMPL~ NO. 
c::"l'-"""'l""'.""I _,., _ __, .... 

257506 
Lab Name: AQU.;':'EC, INC. Co:::rac:: 95211 

Lab Code : AQUri..I Case No. : KWFL..; s.;:is No.: SD3 No. : 52721 

Macrix: (soil/water) WATE:~ Lab Sample ID: 255335 

Sample wt/vol: 1000 (a/mL) ML _, Lab le ID: T255335S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: deca..."l.ted: (Y /NJ Date Extracted:OB/03/95 

Concentrated Extract Volume: 1000 (uL) Da~e Ar:.alyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

GPC Clea.lup: (Y /NJ Y 

C.~ NO. 

pH: 

COMPOlJ"N"'D 
CON~'TR..~TION UNITS: 
(ug/L or ug/Kg) UG/L 

53-96-3-------- 2-Acetylaminofluorene ___ _ 
117-Bl-7--------bis(2-3thylhexyl)phtnalate_ 
91-94-1---------3,3'-Dichlorobenzidine ---56-55-3---------Benzo(a}anthracene -----218-01 9-- -----Chrysene -----------117 - 84 - 0 - - - - - - - -Di -n - o ct y l p ht ha late ____ _ 
205-99-2--------Benzo(b)fluoranthene ----57-97-6---------7,12-Dimethylbenz(a)a.."1.thrace, 
207-08-9--------Benzo{k}fluora."1.thene ----50-32-8---------Benzo(a)pyrene -,-------56 - 49 - 5 - - - - - - - - - 3 -Meth v l ch o l ant hr en e 
53-70-3----- -- -Dibenz-(a, h) antb.racen_e ___ _ 

20 u 
2 J 

20!U 10 u 
10 u 
iolu 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Q 

10 u 
193-39-5--------Indeno{l,2,3-cd)pyrene __ _ 
191-24-2--------tienzo(g,h,i)perylene j~------ __ _ 

FOR'-1 I SV 



FOR.111 l CLIENT s.:;.MPLE NO . 
t-:XC:-i:LRPHN ORGANICS Ai.'iALYSIS DATA SHEET 

257607 
Lab Name: AQUATSC, INC. Contract:: 95211 

Lab Code : AQUAI Case No . : KWFLA SAS No . : SCG No.: 52721 

Matrix: (soil/wat~r) WATER 

Sample wt:/vol: 188.0 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) OT:-IER 

Concentrated Extract Volume: 5 (mL) 

Injection Volume: 25.0(uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

Lab Sample ID: 265336 

Lab File ID: LA.080714: 

Date Received: 07/29/95 

Date Extracted:OS/03/95 

Date ~.nalvzed: 08/07/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTR.~TION UNITS: 
(ug/L or ug/Kg) UG/L 

13 u 

Q 

70-30-4---------Hexachlorophene ------

FORM I HXG!LRPHN 

OOOqzz 



FORM 1 CLIENT SA.l'1PLE NO. 
PESTICIDE ORG.~.NICS ANALYSIS DATA SHEET 

257608 
Lab Name : _i\QUATEC, INC. Contract: 95211 

Lab Code : .!\QUA.I Case No . : KWF'LA SAS No . : 

Matrix: {soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: {SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: lO(mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

SOO No.: 52721 

Lab Sample ID: 265337 

Lab File ID: 17AUG951349-Il91 

Date Received: 07/29/95 

Date Extracted:08/03/95 

Date Analyzed: 08/19/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
{ug/L or ug/Kg) UG/L Q 

' ' 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC (Lindane) 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

FORM I PEST 



LA EPA SAi."lPLE NO. 
VOLATILE ORG..Z\NICS AL'L'lliYSIS DP..TA SI-IEET 

257701 
Lab Narre: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : S:cG No.: 52721 

Matrix: {soil/water) WATER Lab Sample ID: 265339 

Sa'llple wt/vol: 5. 0 (g/rriL) ML File ID: L265339V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID : 0 . 5 3 (mm) Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) Soil Extract Volume: (uL) ----
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---- ----Chlororrethane 
74-83-9 - - - ----Bromometha.~e 
75-01-4------- -Vinyl Chloride 
75-00 3---------Chloroethane 
67-64-1----- - - -Acetone 
75-15-0--- - - - -Carbon Disulfide 
75-35-4------ --1,1-Dichloroethene 
75-34-3- - - - --1,1-Dichloroethane 
540-59 0--------1,2-Dichloroethene (total) -67-66 3------- -Chloroform 
107-06-2- ------1,2-Dichloroethane 
78-93-3---------2 Butanone 
71-55-6--- - - - -1,1,1-Trichloroethane 
56-23 5---------Carbon Tetrachloride 
75-27-4-- -· - - - - - Bromodichloromethane 
78-87-5--- -----1,2-Dichloropropane 
79-01 6-- ------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2----- ---Benzene 
10061-02-6------trans-1,3-Dichloropropene __ 
108 10-1----- --4-Methyl-2-pentanone 
591-78-6--------2 Hexanone 
127-18-4------- Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene {total) 
126-99-8--------C'nloroprene 
107-02-8--------Acrolein 
75-69-4---------Trichlorofluoromethane 
108-05-4----- - -Vinyl Acetate 
74-88-4- -------Methyl Iodide 

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 

20 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

< ( i f ~ i · r I • 

I • -, \ _I J~ • ) { ' 



lA-2 EPA Skl\1PLE NO. 
VO:ATILE ORGANICS k'l~YSIS DATA SEEE7 

257701 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: S:r::G No. : 52721 

Matrix: (soil/water} WATER Lab Sample ID: 265339 

sample we/vol: 5.0 (g/mL) ML Lab File ID: L265339V.D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. Date -~J.alyzed: 08/09/95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (nm) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUNTI (ug/L or ug/Kg) UG/L Q 

I 
107-12-0--------Propionitrile 5 u 
107-05-1 - - - - - -Allyl Chloride 5 u 
74-95-3---------Methylene Bromide 5 u 
126-98-7- ------Methac:rylonitrile 5 u 
106-93-4 - - - - - -1,2-Dibromoetha.De 5 u 
80-62-6 - - - - - - - -Methyl Methac:rylate 5 u 
630-20-6--------1,1,1,2-Tetrachloroethane 5 u 
96-18-4-- ------1,2,3-Trichloropropane -- 5 u 
110-57-6--------tra.Ds-l,4-Dichloro-2-butene 5 u 
96-12-8----- ---1,2-Dibromo-3 chloropropane= 5 u 
107-13-1- ------Ac:rylonitrile 10 u 
75-71-8------ --Dichlorodifluoromethane 5 u 
75-09-2---------Methylene Chloride 5 u 
156-60-5--- ----tra.Ds-1,2-Dichloroethene 5 u --75-25-2---------Bromoform 5 u 
108-90-7----- - - C."'llorobenzene 5 u 
156-59-2 -------cis-1,2-Dichloroethene 5 u 
79-34-5---------1,1,2,2 Tetrachloroethane 5 u 
10061-01 5---- -cis-1,3-Dichloropropene 5 u 

FORM I VOA-2 3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257704 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265342 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony= - NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR 
7440-41-7 Beryllium - NR -7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 
7440-23-5 Sodium-- - NR -7440-28-0 Thallium NR 
7440-62-2 Vanadium- - NR - -7440-66-6 Zinc NR -cyanide_ 5.0 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

t'}(~(i(}:1f, 



U.S. EPA - CLP 

1 ·EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257705 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52721 
Matrix (soil/water): WATER Lab Sample ID: 265343 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

r-"!lltlents: 

Analyte Concentration c 
-Aluminum 12.2 u 

Antimony:::: 2.4 u 
Arsenic 2.1 u -Barium 6.9 B 
Beryllium 1. 2 B 
Cadmium 0.20 u 
Calcium- 257000 
Chromium -1. 3 u -Cobalt .80 u --Copper __ 1.1 u 
Iron 43.4 B 
Lead 1. 7 u 
Magnesium 1220000 -Manganese 1. 3 B 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 381000 -Selenium 3.0 u -Silver .5 u 
Sodium-- 9430000 -Thallium 4.3 B 
Vanadium- 1.1 u -
Zinc 2.4 B 
Cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p -p -
-
-p -p -

E p --- -
-p 
-p -p 

p -
E --- -p -CV 

p -p -p -p -p -p -
-p 
-NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



?0?~1'1 .. c:...IS!.'\'? s~~'1?~E: NO. 
s::::.:"'!IVO:.:......::: .. ::rr::.:E O~GA.:.'JICS .:N~·-::s:s s.;T.:::.. sr::::::ET 

257706 
Lab Name: AQUATEC, INC. 

Lab Code: AQUAI Case No . : Kl'l"?LA S.:\S No. : SD3 No.: 5272l 

Lab Sample ID: 2553.:;.:; 

Sample wt/vol: lOCO (g/m.I..) ML Lab ?i ID~ T265344S 

Level: (low/med} WW Date Received: 07/29/95 

% Moisture: deca.I1ted: (Y /N) Date Extracted:08/03/95 

Concentrated Extract Volume: lOOO(uLl Date Analyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

G?C Cleanup: (Y/Nl Y 

CAS NO. 

p.::: 

COMPOlIND 
CONCE...NTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

62-75-9-- - ----N-Nitrosodimethylamine ---110-86-1------- ?yridine 
-:---~-------97 - 63 - 2 - - - - - - - -Ethyl Methacrylate 

109-06-8-- -----2-Picoline -----
10595-95-6- ----N-Nitrosomethyl-ethylamine 
66 27-3---------Methyl Methanesulfonate -
55-18-5----- ---N-Nitrosociiethylamine ----62-50-0---------Ethyl Methanesulfonace 
76-01-7---- ----?entachloroethane ---
62 53-3---------Aniline 
108-95-2--------?henol -----------
111-44-4-- -----bis(-2-Chloroethvl):=:ther 
95-57-8------- -2-Chloro~nenol ~ 
541-73-1-- -----m-Dichlo~obenz_e_n_e _____ _ 
106-46-7- ------o-Dichlorobenzene 
100-51-6--------Benzyl Alcohol ------
95-50-1---------o-Dichlorobenzene 
95-48-7 -- -----o-Cresol ------
98-86-2---------Acetophenone 

--;--:---:-:-----~ 930-55-2-- -----N-Nitrosopyrrolidine 
59-89-2---------N-Nitroscmcroholine ----
95-53-4------ --o-Toluidine -

--~-~----108 - 60 - l - - - - - - - -bis ( 2 - Chlo r o - l - methyl ethyl) e 
621-64-7--------N-Nitroso-di-n-proovlamine 
67-72-1---------HexachloYoethane -· -
108-39-4--------m- & p-CYesol 
98-95-3---------Nitrobenzene -----~-~ 
100~75-4-- -----N-Nitrcsopiperidine -----
~~=~;=~==-======;=~1~~~~~~-n-o~l~~------
105-67-9--------2,4-Dimethylphenol 

..,..--,.---
lll-91-l--------bis(2-Chloroethoxy)methane 
126-68-1--------0,0,0-Tr:ethyl Phosphorothio 

FORM I SV 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

Q 



FORl\1 l 
ORG.:;NICS A.l\J.~~·srs ,.-.-~~~ 

-.., .... - - I ._. .. ___,__._ 

Lab Name: AQDAT~C, INC. Contract: 95211 
257706 

Lab Code: AQUAI Case No.: KW?L.~ S.Z!,5 No.: SL>G No.: 52721 

Matrix: (soil/water) WAT~R. Lab Sarr:ple ID: 265344 

Samole ·w-c./vol: 1 o o o ( g Irr~ l Mli Lab ?ile ID: T265344S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: decanted: (Y/N) Date :::.Xtracted:08/03/95 

Concentrated Extract Volume: lOOO(uL) Date .~!alyzed: 08/09/95 

Injection Volume: l. 0 (uL) Dilution Factor: 1.0 

G?C Clew!U:J: (Y/N) Y pH: 

CONC2NTR..~TION UNITS: 
C.Z!,,S NO. COMPOUND (ug/L or ug/~g) UG/L 

120-53-2--------2,4-Dichloroohenol 
122-09-8--------a,a-Dimethylphenet~h-y~l-am-.-in_e __ 
120-82-1--------1,2,4-Trichlorobenzene -
91-20-3---------Naphthalene 
106-47-8--------o-Chloroani~l~i-n_e ______ _ 
87-65-0---------2,6-Dichloroohenol 
1888-71-7-------Hexachloropropene -----
87-58-3---------Hexachlorobutadiene -----106-50-3--------p-phenylenediamine 

..,,...--..,..---
924 - l 6 - 3 - - - - - - - - N - Nitro sod i -n - butyl amine 
59-50-7---------p-Chloro-m-cresol --
128-58-1--------Isosafrole 

-:--:--..-------9 l - 57 - 6 - - - - - - - - - 2 -Methyl naphthalene ,------95-94-3---------1,2,4,5-Tetrachlorobenzene 
77-47-4---------Hexachlorocyclopentadiene-== 
88-06-2---------2,4,6-Trichloroohenol 
95-95-4---------2,4,5-Trichlorophenol ___ _ 
94-59-7---------Safrole 

--...,..--...,..---=------~ 91-58-7---------2-Chloronaphthalene 
88-74-4---------o-Nitroaniline -----
131-11-3--------Dimethylphthalate ------605-20-2--------2,6-Dinitrotoluene 
99-09-2---------m-Nitroaniline -----
130-15-4--------1,4-Naothoouinone 
99-65-0---------m-Dinitrobenzene -----~ 
208-96-8--------Acenaphthylene 
83-32-9---------Acenaohthene ~-------
51-28-5---------2,4-Dlnitrophenol ------100-02-7--------p-Nitrophenol 
132-64-9--------Dibenzofuran --------
608-93-5--------Pentachlorobenzene 
121-14-2--------2,4-Dinitrotoluene -----
134-32-7--------1-Naphthylamine · -----

FORf'.1 I SV 

Q 

10 u 
20 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 u 
65 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10 u 
10 u 
10 u 

.. 
I 1. ' •• • '-• '. •f • 



?O?Jvl 1 
s:::.::'1IVOL?'..TILE c:::s.~JICS .~'\JJ:J:.iYSIS S

-~~~ -- - ' 

~ame: AQU."tUEC, INC. Contrac:: .9S2ll 
257706 

Lab Code : .Z:...QUAI Case No. : K"w?LA SAS Ne.: SDG No.: 5:2721 

Mac:::-ix: (soil/water) w.:,,:-::::~ Lab Sa:7.:Jle :r~: 2653t;4 

Sample wt/vol: lOCO (g/mL) ML ::- - ID: T26s3.;.;s 

Level: (low/med) LOW Dace R2ceived: 07/29/95 

% Moist:ure: decanted: (Y /N) Da::e E:xt:racted:08/03/95 

Concentrated Extract Volume: lOOO{uL) 

ection Volume: l. 0 (uL) Dil~tic~ Factor: 1.0 

G?C Clea:."'1Up: (Y/N) Y pH: 

CON~"'l:(.~TION UNITS: 
c.:;s NO. COMPOUND (ug/L or ug/Kg) UG/L 

91-59-8-- -----2-Naohthvlamine 
58-90-2--- ----2,3,4,6-Tetrach~l-o_r_o_o~h-_e_n_o~l,--~ 
84-66-2---------Diethylphthalate - ~-
7005-72-3 ------4-Chlorophenyl-phenylet:her~ 
86-73-7---------?luorene 
99-55-8---------5-Nitro--o--~T-o~l-u~i-d~i~.n-e~~~~~ 

100-01-6--------n-Nitroaniline 
534-52-1--------4,6-Dinitro-o--c-r_e_s_c~l~~~~-

122-39-4--------Diohenvlamine 
99-35-4---------syrn-Trinitrcb_e_n_z_e_n_e~~~~~ 
101-55-3--------4-Bromophenyl-phenylether~-· 
62-44-2---------Phenacetin I 
2303-16 4-------Diallate 
118-74-1--------~exachlo_r_o~b-e_n_z_e_n_e~-~~~~ 

92-67-1- -------4-A.~inobiphenyl 
87-86-5-- ------Pentachloroohen-o~l~~~~~-

23950-58-5------Pronamide -
82-68-8---------Pentachlo_r_o_n~i-t_r_o~b-e-P-.z-e_n_e~--

85-0l-8-- -- -----?henanthrene 
120-12-7 --------k'1thracene ---------
86-74-8---------Carbazole 

.,,--e--..,...-....,,_-~~~~-

84 - 74 - 2 - - - - - - - - - Di - n -butyl p ht ha late 
56-57-5 --------4-Nitroauinoline-1--ox-id~e---
91-80-5- -------Methaovrilene 
465-73-6--------Isodrlr, --------
206-44-0--------Fluoranthene 
129-00 0--------Pvrene --~~~--~-

140-57-8----- --flxamite 
-..,--..~-,.--~,...----..,,..-~~~ 

60-11-7---------P-(dimethylamino)azobenzene 
510-15-6------ -Chlorobenzilate -
119-93-7--------3,3'-Dimethylbenzidine ---143-50-0--- ----Kepone 

-~..,,-..,.-...,.--,,-~--~--

85 - 68 - 7 - - - - - - --Butylbenzylphthalate ----

FORM I SV 

10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
50 u 
50 u 
10 u 
10,U 
~o I~~ 
..!..O I ...) 

20 u 
10 u 
·10 u 
50 u 
20 u 
201u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
20 u 
20 u 
10 u 

Q 



?OR."1 : 
S2'~I\70~~TIL2 ORG.;_"f\J!CS ~~1\J .. '!::._·-:.~s:s 

257706 
~ab Name: AQUAT~C, INC. Co~trac:: 95211 

Lab Code : AQUAI Case No. : Kw?L;.. SAS No . : SD3 No . : 5 2 7 2 l 

Ma~rix: (soil/water) WATEK Lab Sa~ple ID: 265344 

Samole it.~/vcl: 1000 (g/mL) MI, Lab le ID: T255344S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: deca-rced: (Y /N) Date Extracted:08/03/9S 

Concentrated Extract Volume: 1000 (uL) .lIT.alyzed: 08/09/95 

Injection Volume: l.O(u.L) Dilution Factor: l.O 

G?C Cleanup: (Y/N} Y 

CAS NO. 

pH: 

COMPOUND 
CONC2'.1\JTRATION UNITS: 
{ug/L or ug/Kg} UG/L 

53-96-3---------2-Acetylaminofluorene --=----117-81-7--------bis (2-Ethvlhexvl}ohthalate 
91-94 1-------~-3,3'-Dichlorooenzldine -
56-55-3---------Benzo(a)a.nthracene ------218-01-9--------Chrysene 

.......,,..-..,,--,..--:-------
117 - 84 - 0 - - - - - - - - Di - n - o ct y l p ht ha late 
205-99-2--------Benzo(b)fluoranthen_e _____ , 
57-97-6---------7,12-Dimethylbenz(a}anthrace, 
207-08-9--------Benzo(k}fluora.,thene 
50-32-8 --------Benzo(a}oVTene ----
56-49-5---~-----3-Methylchola.nthrene -----53-70-3---------Dibenz(a,h)anthracene. ----193-39-5--------Indeno(l,2,3-cd}pyrene ---191-24-2--------Benzo(g,h,i}perylene -----

FORM I SV 

Q 

20 u 
10 u 
20 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
io ju ig g 

I 

I: ....... 



FORM 1 CLIE.i.'IT SA.l .. 1PLE NO. 
PESTICIDE ORG.~ICS .~NALYSIS DATA SHEET 

257708 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Cede : AQtJAI Case No. : KWFI.A SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/rnL) ML 

% Moisture: decanted: (Y /N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (rnL) 

Injection Volume: 1. 0 (uL) 

SOO No.: 52721 

Lab Sample ID: 265345 

Lab File ID: 17AUG951349-I201 

Date Received: 07/29/95 

Date Extracted:08/03/95 

Date Analyzed: 08/19/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC {Lindane) 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heotachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 1} 

72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaohene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

---

FORM I PEST 



FOR.J.'4 l CLIENT SAMPLE NO. 
HXarr.RPHN ORGA.i.'JICS .~'IJALYSIS DATA SHEF.T 

257709 
Lab Name : AQu""ATEC. INC . Contract: 95211 

Lab Code : AQUA.I Case No. : KWF"LA SAS Na. : SCG No.: 52721 

~.atrix: {soil/water) WATER 

SaJrrple wt/vol: 185.0 {g/mL) ML 

% Moistu::-e: decanted: (Y/N) 

Extraction: {SepF/Cont/Sonc) OTHER 

Concentrated Extract Volume: s (mL) 

Injection Volume: 25.0{uL} 

GPC Cleanup: (Y/N) N pH: 

C.~ NO. COMPOUND 

Lab Sample ID: 265346 

Lab File ID: LA08071S 

Date Received: 07/29/95 

Date Extracted:OB/03/95 

Date Analyzed: 08/07/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
{ug/L or ug/Kg) uG/L Q 

70-30-4---------Hex.achlorophene ------

FORM I HXCHLRPHN 

oooqz-3 



lA EPA S~:UVIPLE NO. 
VOLJ'.2ILE ORGANICS k'ffiLYSIS DATA SHEET 

2571301 
Lab Na.me : AQUATEC, INC . Cont::r."act: 95211 

Lab Code: AQUAI Case No.: KWFL.q SAS No.: SLG No. : 52721 

Matrix: (soil/water) SOIL Sample ID: 265347 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 02 347V .D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 88 Date Analyzed: 08/09/95 

GC Column:CAP ID: 0.53 (mm) Dilution Factor: 1.0 

(uL) ---- Soil Aliquot Volume: (uL) Soil Extract Volurre: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3-- -----Chloromethane 
74-83-9-------- Bromorrethane --------
75-01-4-------- Vinyl Chloride 
75-00-3----- Chloroethane -------
67-64-1--- - --Acetone -----75-15-0----- --Carbon Disulfide -75-35-4----- ---1,1-Dichloroethene 
75-34-3-- ------1,1-Dichloroethane 
540-59-0 -------1,2 Dichloroethene 
67-66-3- -------Chloroform ---:---107-06-2------ -1,2-Dichloroethane 
78-93-3--- -- - 2-Butanone 

-:--::----:-

(total) 

71 - 55 - 6 - - - ----1 1 1,1 Trichloroeth ane 
de 56 23-5---------Carbon Tetrachlori 

75-27-4.- - - - - - - - -Bromodichloromethan 
78-87-5---------1,2 Dichloropropan 
79-01-6-- ----- Trichloroethene 
124~48-1------ -Dibromochlorome-t~ha-
79-00-5---- - --1,1,2-Trichloroeth 

e 
e 

ne 
ane 

71-43-2------ --Benzene 
--.,.---,,-:::---

-

10061 - 02 - 6 - - - - - - trans - l, 3 - Di ch lo r o propene __ 
108-10-1--------4-Methyl 2-pento.no 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachlor-o-et~h-e_n_e_ 

108-88-3----- --Toluene -----100-41-4----- --Ethylbenzene~--
100-42-5----- --Styrene ____ _ 
1330-20-7-------Xylene (total) __ 
126-99-8 -------Chloroprene __ _ 
107-02-8--------Actolein -----75-69-4------ --Trichlorofluoromet 
108-05-4--------Vinyl Acetate~~ 
74-88-4---- ----Methyl Iodide~-

ne 

hane 

FORM I VOA-1 

83 u 
83 u 
83 u 
83 u 
83 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
83 u 
42 U1 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
42 u 
83 u 
83 u 
42 u 
42 u 
42 u 
42 u 
42 u 

170 u 
170 u 

42 u 
83 u 
42 u 

---

3/90 

· ; I ; .. i . . : . , 



lA-2 EP.i\ SA.'1PLE NO. 
VOLATILE ORGANICS ~~'IA.LYSIS DATA SHEET 

257801 
Lab Narne: AQUATEC, INC. Cont::::-act: :::5211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SD8 No.: 52721 

i:Jfatrix: (soil/water) SOIL Lab Sa.mp.le ID: 265347 

.Sample wt/vol: 5.0 (g/mLl G Lab File:: ID: 026534 7V .D 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: not dee. 88 Date Analyzed: 08/09/95 

GC Column:CAP ID: 0. 53 (mn) Dilution Factor: 1.0 

(uL) ---- Soil Aliquot Volume: (uL) Soil Extract Volume: 

CONCEJ.\J"TRATION UNITS: 
CAS NO. COMPOUNTI (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile _______ _ 
107-05-1--------Allyl Chloride ______ _ 
74-95-3- ----- -Methylene Bromide _____ _ 
126-98-7---- -- Methacrylonitrile _____ _ 
106-93-4--- -- -1,2-Dibrornoethane ------80-62-6 -- -----Methyl Methacrylate~~~~ 
630-20 6- ------1,1,1,2-Tetrachloroethane __ 
96-18-4 -- -----1,2,3-Trichloropropane __ _ 
110-57-6 -- ----trans-1,4-Dichloro-2-butene 
96-12-8---- ----1,2-Dibromo-3-chloropropane= 
107-13-1----- --Acrylonitrile 
75-71 8---------Dichlorodiflu_o_r-om-.-e-th~an-_e __ _ 
75-09-2--- -- --Methylene Chloride -----156-60-5--------trans-l,2-Dichloroethene 
75-25-2---------Bromofo:rm --
108-90-7--------Chlorobenzene ---.,...-----156 - 59 -2 - - - - - - - - c is - l, 2 -Di ch lo roe then e ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5---- -cis-1,3-Dichloropropene --

FORM I VOA-2 

42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
83 
42 
42 
42 
42 
42 
42 
42 
42 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
/ . I '. , ! , I 

,' I ' \ ' .... ).. , ' ·' 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257802 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No .. : 52721 
Matrix (soil/wafer): SOIL Lab Sample ID: 265348 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 10.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -
7440-38-2 Arsenic NR - -
7440-39-3 Barium NR 
7440-41-7 Beryllium - NR -7440-43-9 Cadmium NR - -7440-70-2 Calcium NR 

chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -
7440-09-7 Potassium NR -7782-49-2 Selenium NR - -
7440-22-4 Silver NR -- -
7440-23-5 Sodium NR -7440-28-0 Thallium NR 

Vanadium- -
7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ 4.9 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

257803 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 

! 
-1 

Lab Code: AQUAI - Case No.: KWFLA SAS No.: ---- SDG No.: 53470 
Matrix (soil/water): SOIL Lab Sample ID: 269631 
Level (low/med): LOW Date Received: 07/29/95 
% Solids: 12.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: COLORLESS 

,......,mments: 

Analyte Concentration c 

-
Aluminum 2500 
Antimony:= -2.2 B 
Arsenic . 6 B -Barium 5.0 B 
Beryllium 0.28 B 
Cadmium 0.43 B 
Calcium 27200 
Chromium -10.4 - -Cobalt 0.53 u --Copper __ 2.3 B 
Iron 825 -Lead 19.3 -Magnesium 1 500 -Manganese 6.4 B 
Mercury_ 0.21 u 
Nickel 1. 8 B 
Potassium 3790 
Selenium 2.0 u -Silver 0.99 u 
Sodium-- 6 700 
Thallium -2.3 u 
Vanadium 26.4 B -Zinc 19.8 -cyanide_ -Tin 12.1 B 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After:- CLEAR 

Q 

E ---

M 

-p 

-p 
-p 
-p 
-p 
-p -
-
-p 
-p 
-p 
-p 

-CV 
p 
-p -p 
-p 
-p 
-p 
-p 
-p 
-

NR 
p 

-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: YES 

ROOTS WERE PRESENT IN SAMPLE ______________________ ~ 

00000-l 



rORl"'l 1 CLIE:l.\J"T S1\t."1PLE NO. 
PESTICIDE ORG.~.NICS A.l.'\l.ALYSIS DATA SHEET 

257803 
Lab Name: AQUATEC, INC. Contract.: 95211 

Lab Code: AQUA.I Case No. : KWFT ·A- SAS No . : 

Matrix: (soil/wat.er) SOIL 

Sample wt/vol: 

% Moisture: 89 

30.0 (g/mL) G 

decanted: {Y/N) N 

Extraction: {SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

SOO No. : 52.721 

Lab Sample ID: 265349 

Lab File ID: 17AUG951349-I051 

Date Received: 07/29/95 

Date Extracted:08/04/95 

Date Analyzed: 08/18/95 

Dilution Factor: 1.0 

GPC Cleanup: {Y/N) Y pH: 7.8 Sulfur Cleanup: {Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 15 u 
319-85-7--------beta-BHC 15 u 
319-86-8--------delta-BHC 15 u 
58-89-9---------gamma-BHC (Lindane) 15 u 
76-44-8---------Heptachlor 15 u 
309-00-2--------Aldrin 15 u 
1024-57-3-------Heptachlor epoxide 15 u 
959-98-8--------Endosulfan I 15 u 
60-57-1---------Dieldrin 31 u 
72-55-9---- ----4,4'-DDE 31 u 
72-20-8---------Endrin 31 u 
33213-65-9------Endosulfan II 31 u 
72-54-8---------4,4'-DDD 31 u 
1031-07~8-------Endosulfan sulfate 31 u 
50-29-3---------4,4'-DDT 31 u 
72-43-5---------Methoxychlor 150 u 
53494-70-5------Endrin ketone 31 u 
7421-36-3-------Endrin aldehyde 31 u 
12789-03-6------Chlordane 150 u 
8001-35-2-------Toxaphene 1500 u 
12674-11-2------Aroclor-1016 150 u 
11104-28-2------Aroclor-1221 150 u 
1114-16-5-------Aroclor-1232 150 u 
53469-21-9------Aroclor-1242 150 u 
12672-29-6------Aroclor-1248 150 u 
11097-69-1------Aroclor-1254 150 u 
11096-82-5------Aroclor-1260 150 u 

---

FORM I PEST 



FOR"! l CLIENT SAMPLE NO. 
HXGIT..RPHN ORGAJ.'l'ICS A.t\IALYSIS DAT.J;. SHEET 

257803 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFT-A SAS No. : SIX; No. : 52721 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 89 decanted: (Y/N) N 

Extraction: (SeoF/Cont/Sonc) SONC 

Concentrated Extract Volume: 1 (mL) 

Injection Volu.~e: 25.0(uL) 

GPC Cleanup: (Y/N} Y pH: 7.8 

CAS NO. COMPOUND 

Lab Sample ID: 265349 

Lab File ID:· LA080734 

Date Received: 07/29/95 

Date E.x:tracted:OB/04/95 

Date Analyzed: 08/08/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N} N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

70-30-4---------Hexachlorophene _______________________ 1_2_0_01-----

FORM I HXCHLRPHN 

000424 



FORJ-1 l CL:::S.NT S.~"'!?LE NO. 
SS~IVOL..Zl.TILE O~G?.NICS ~SAL~s:s S~:SET 

257El03 
Lab Name: AQUATEC, INC. Cor::.rac:.: 95211 

Lab Code : AQU.l\I Case No. : KW?L.Zl. S.:\S No. : SL:G No. : 52721 

Matrix: (soil/water) SOIL Lab Sa:;rple ID: 265349 

Sample wt/vol : 30.0 (g/mL) G Lab File ID: T265349I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 89 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated 2xtract Volume: lOOO(uL) Date P...r:.alyzed: 08/11/95 

Injection Volume: l. 0 {uL) Dilution Factor: 1.0 

GPC Cleanup: {Y/N) Y 

CAS NO. 

pE: 7.8 

COMPOUND 
CONCENTR~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

62-75 9- -------N-Nitrosodimethylamine ---110-86-1---- ---Pyridine -:---...--------' 97 - 63 - 2 - - - - - - - - -Ethyl Methacrylate 
109-06-8- ------2-Picoline -----
10595-95-6------N-Nitrosomethyl-ethylamine_ 
66-27-3---------Methvl Mechanesulfonate 
55-18-5---------N-Nitrosodiethylamine ---
62 50 0- -------Ethyl Metha.~esulfonate 
76-01-7---------Pentachloroethane ---
62-53-3---------.~iline 
108-95-2- ------Phenol -----------
111-44-4--------bis (-2-Chloroethvl) Ether 
95-57-8-- -- ---2-Chloroohenol - --
541-73-1--------m-Dichlo~obenzene 
106-46-7--- ----p-Dichlorobenzene ------

------

6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
60001U 
6000 u 
6000 u 
6000 u 

100-51-6--------Benzyl .nicohol 12000 u 
95-50-1------ --o-Dichlorobenz_e_n_e _____ _ 
95-48-7---------o-Cresol 
98-86-2---------Acetoohe_n_o_n_e _______ _ 
930-55-2--------N-Nitrosopyrrolidine ----59-89-2---------N-Nitrosomorpholine 
95-53-4---------o-Toluidine -----
108-60-1--------bis (2-Chloro-l-methylethyl) e 
621-64-7--------N-Nitroso-di-n-propylamine_ 
67-72-1---------Hexachloroethane ------108-39-4--------m- & p-Cresol 
98-95-3---------Nitrobenzene --------
100-75-4--------N-Nitrosooioeridine 
78-59-1---------Isophorone - -----
88-75-5---------o-Nitrophenol --..,-------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol..,..__.,--__ 
lll-91-l--------bis(2-Chloroethoxy)methane 
126-68-1--------0,0,0-Triethyl Phosphorothioj 

6000 u 
6000 u 
6000 u 
6000 u 
60001U 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 1J 
6000 1J 
6000 ·:.; 
6000 u _______________________ !_~-----

FOR!V} I SV 

Q 

I 
I 

I· 
l 

I 

;1:~{;:..:· •. ~1 



CLI~N~ SAV;?L2 NO. 

Lao Name: AQ~A:3C, INC. Ccr:.:ract.: 95211 

Lab Code : .'A.QU."Tc.,.I S.:;s No. : SGG No. : 52721 

Matrix: (soil/water) SCIL Lab Saffiple ID: 265349 

Sample ,.,.;- /v·"' ~ . ,.,. ...... .._,, __ . 30.0 (g/rrG) G Lab File ID: T2653~9I2S 

Level: (low/med) L()W Date Received: 07/29/95 

% Moisture: 89 decanted: (Y/N) N Date Extracted:OS/04/95 

Concentrat.ed 2xt.ract Vclume: lOOO(uL) Dat.e Analyzed: 08/11/95 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pr..; 7. 8 

c.z:..s NO. COMPOUND 
CONCEl..."'TRATION u"NITS: 
(ug/L or t:g/Kg) UG/KG 

120-83-2------- 2,4-Dichlorophenol 
122-09-8--- ----a,a-Dimet.hylphenet~h-y~l-am-.-iP-·.e ____ _ 
120-82-1-- -----1,2,4-Trichlorobenzene 
91-20-3---------Naohthalene ~~~ 
106 -4 7- 8 - - - - - - -c-Chloroa.Tliline 
87-65-0---------2,6-Dichlorophe_n_o_l ____ ~ 
1888-71-7-------~exachloroorooene 
87-68-3-- ------~exachlorobutadie_n_e ____ _ 
106-50-3---- ---p-phenylenediamine 

.,,...--..,.----
924 - 16 - 3 -------N-Nitrosodi-n-butylamine 
59-50 7---------p-Chloro-m- -~ 
128-58-l -------Isosafrole 

-;--..,.---.:-------
9 l - 57 - 6 --------2-Methylnaphthalene -----95-94-3---------1,2,4,5-Tetrachlorobenzene 
77-47-4- -------Hexachlorocyclooentadiene -
88-06-2---- ----2,4,6-Trichlorophenol --
95-95-4--- -----2,4,5-Trichlorophenol ----94-59-7---------Safrole 

----~------5 l - 58 - 7 - - - - - - - - - 2 -Chlo r on a Ph th ale n e 
88-74-4---------o-Nitroa.~iline -----
131-11-3--------Dimethylphthala~e ------606-20-2--------2,6-Dinit.rotoluene 
99-09-2------ --m-Nitroa.iiline -----
130-15-4--- ----1,4-Napthoquinone 
99-65-0---------m-Dinitrobenzene ------
208-96-8--------Acenaphthylene --------83-32-9---------Acenaphthene .,---=-------5 l - 28 - 5 - - - - - - - - - 2, 4 - Dini tr ooh en o l 
100-02-7--------~-Nitroohenol ------
132-64-9--------Dibenzofuran 
608-93-5--------Pentachlorob_e_n_z_e_n_e _____ _ 
121-:!.4-2--------2,4-Dinitrotoluene -----134-32-7--------1-Naphthylamine -------

FORM T sv 

6000 
12000 

6000 
6000 

12000 
6000 
6000 
6000 

38000 
6000 

12000 
6000 
6000 
6000 
6000 
6000 

29000 
6000 
6000 

29000 
6000 
6000 

29000 
6000 
6000 
6000 
6000 

29000 
29000 

6000 
6000 
6000 
6000 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 



?OR:"'! • CL:Ei"IT SAMPL2 NO. 
SE."JIVOLATIL.3 ORG.:;..1\TICS ?..:'IALYS!S DAT.; s:-::::=:T 

257803 
Lab Name: AQUATEC, INC. Cont:ract: 95211 

Lab Code : .II.QUA I Case No . : KWFLA SAS No.: SDG No.: 52721 

Matrix: (soil/water) SOIL Lab Sa~ple ID: 265349 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: T265349!2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 89 decanted: (Y/N) N Date Ext.racted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Date .Z\.r:.alyzed: 08/11/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.8 

I 

I 

CAS NO. COM?Ou1'JlJ 
CONCSNTR.!l.TION UNITS: 
(ug/L or ug/Kg) UG/KG 

91-59-8---------2-Naphthylamine 6000 u 
58-90-2---- ----2,3,4,6-Tetrachlorophenol 12000 u 
84~66-2---------Diethylphthalate ~.- 6000 u 
7005-72-3---~---4-Chlorophenyl-phenylethe:r~ 6000 u 
86 73 7---------Fluorene 60001u 
99-55-8-- ------5-Nitro-o-Toluidine 5000!U 
100-01-6--------o-Nitroaniline 29000 u 
534-52-1--------4,6-Dinitro-o-cresol 29000 u 
122-39-4- -- ---Diphenylamine 6000 u 
99-35-4---------sym-Trinitrobenzene 6000 u 
101-55-3--------4-Bromoohenyl-phenylether 6000 u 
52-44-2- -------Phenacetin ~- 6000 u 
2303-16-4-------Diallate 12000 u 
118-74-1--------Hexachlorobenzene 6000 u 
92-67-1--- -----4-Ai~inobiphenyl 6000 u 
87-66-5---- ----?entachlorophenol 29000 u 
23950-58-5------Pronamide 12000 u 
82-68-8---------Pentachloronitrobenzene 12000 u 
85-01-8---------Phenanthrene 6000 u 
120-12-7--------Anthracene 6000 u 
86-74-6---------Carbazole 6000 u 
84-74-2---------Di-n-butylphthalate 6000 u 
56-57-5---------4-Nitroquinoline-l-oxide 6000 u 
91-80-5---------Methapyrilene ~~ 6000 u 
465-73-6------ -Isodrin 6000 u 
206-44-0--- ----Fluoranthene 6000 u 
129-00-0--------Pyrene 6000 u 
140-57-8--------Ararnite 12000 u 
60-11-7-- ------P-(dimethylamino)azobenzene 6000 u 
510-15-6--------Chlorobenzilate - 6000 u 
119-93-7--------3,3'-Dirnethylbenzidine 12000 u 
143-50-0--------Keoone 12000 u 
65-68-7---------Butylbenzylphthalate 6000 u 

FORM I SV 

Q 



FORl\.1 - CLI~NT SAMPLE NO. 
S2.¥:IVOL.:;.7IL::: OKGP...NICS Ai.~.J;LYSIS D.::::..::.:;. s:-:::==sT 

257603 
Lab ~ane: AQUATSC, INC. Contract: 95211 

Lab Code : ."A.QUAI Case No. : K"WFI.Jl. SAS No.: SD3 No. : 52722. 

Matrix: (soil/water) SOIL Sar.:;:e ID: 265349 

Sample v.rt/vol: 30. 0 (g/ITlL) G Lab File ID: T2653~9I2S 

Level: (low/med) LOW Date Received: 07/29/95 

% Moisture: 89 decanted: (Y/N) N Date Extracted:08/04/95 

Concentrated Extract Volume: lOOO(uL) Date A.~alyzed: 08/11/95 

Inject~on Volume: l.O(uL) Dilutio~ Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.8 

CAS NO. COMPOU!"l"D 
CONC3NT?~~TIOK UNITS: 
(ug/L or ug/K;) UG/KG 

53-96-3----- ---2-Acetylaminofluorene ----117-81-7--------bis(2-Ethylhexyl)phthalate 
91-94-1---------3,3'-Dichlorobenzidine -
56-55-3---------Benzo(a)anthracene -----218-01-9--------Ch....rvsene 
117-84-0--------Di-n-octy__,,.l-p~h-t~h-a~l-a_t_e_. ____ _ 
205-99-2--------Benzo(b)fluora.~thene _ _,_ __ 
57-97-6---- ----7,12-Dimethylbenz(a)ai~chrace 
207-08-9--------Benzo(k)fluoranthene ----50-32-8---------Benzo(a)pyrene --:--------56 - 49-5- - - - - - - - - 3 -Methy lcholant hrene ----53-70-3---------Dibenz(a,h)anthracene ----193-39-5--------Indeno(l,2,3-cd)pyrene ---

12000/u 
60001u 

12000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 
6000 u 

780 J 
690 J 
610 J 
710 J 

Q 

191-24-2--------Benzo(g,h,i)perylene ---- 76oj_J __ 

FORM I SV 
... 



RPTOOI 

APPENDIX8 

. OFFSITE LADORA TORY RESULTS 

FORSWMU-2 



Sample ID Station ID 
24440I EIS 
24460I Vll 
24470I VI 1 
244801 Rll 
244901 Rll 
245401 Lll 
245501 Lll 
245901 Ll2 
246101 Rinsate 
246102 Rinsate 
247101 Z12 
24740I Vl2 
247601 Rl2 
247801 Hl2 
248301 DIO 
248401 HlO 
248501 LIO 
249401 Rinsate 
249402 Rinsate 
249501 Dl2 
249601 Jl2 
249801 Jl3 
249901 ZIO 
250001 VlO 
250101 RIO 
250701 L9 
251201 C9 
25180I Rinsate 
251802 Rinsate 
251901 Rinsate 
253001 18 
253101 M9 
253801 MIO 
253802 MIO 
254101 NlO 
254301 P6 
254302 P6 
254401 R6 
254501 N6 
254701 CIO 
257901 Trip Blank 
258001 ZI I (S2SS-ISW) 
258004 Zll (S2SS-1SW) 
258005 Zl 1 (S2SS-1SW) 
258006 Z 11 (S2SS-1 SW) 
258101 Zl I (S2SS-1SD) 

APPENDIX8 
SWMU-2 

Sample ID I Location 
Cross Reference Index 

Depth Parameter 
0-4" Pest 

0-12" Pb 
O-I2" Pest 
0-12" Pb 
0-12" Pest 
0-12" Pb 
0-12" Pest 
0-10" Pest, Pb 

Pb 
Pest 

0-4" Pb 
0-6" Pb 
0-8" Pb 
0-6" Pb 
0-5" Pb 

0-12" Pb 
0- I2" Pb 

Pb 
Pest 

0-11" Pb 
0-12" Pest 
O- I2" Pest 
0-12" Pb 
0-5" Pb 

0-12" Pb 
0-12" Pest 
0-8" Pest 

Pb 
Pb 

Pest 
0-1 O" Pest 
0-12" Pb 
0-12" Pb 
0-12" Pest 
0-12" Pb 
0-12" Pb 
0-12" Pest 
0-6" Pb 

0-10" Pb 
0-12" Pest 

App.IX.voe 
App. IXVOC. 

Cyanide 
T AL metals, Tin 

App. IX Pest, PCB 
0-12" App.IXVOC 

Comments 



258102 Zl 1 (S2SS-1SD) 0-12" T AL metals, Tin, 
Cyanide 

258103 Zl 1 (S2SS-1SD) 0-12" App. IX Pest, PCB 
258201 Rinsate App. IXVOC 
258204 Rinsate Cyanide 
258205 Rinsate T AL metals, Tin 
258206 Rinsate App. IX Pest, PCB 
258208 Rinsate App. IX Pest, PCB 
258301 Trip Blank App. IXVOC 
258401 H 11 (S2SS-2SW) App. IXVOC 
258404 HI 1 (S2SS-2SW) Cyanide 
258405 HI I (S2SS-2SW) T AL metals, Tin 
258406 HI 1 (S2SS-2SW) App. IX Pest, PCB 
258501 Hl 1 (S2SS-2SD) 0-12" App. IXVOC 
258502 HI 1 (S2SS-2SD} O-i2" T AL metals, Tin, 

Cyanide 
258503 HI 1 (S2SS-2SD} 0-12" App. IX Pest, PCB 
258601 Hl 1 (S2SS-2SW) App.IXVOC Field Duplicate 
258604 HI I (S2SS-2SW) Cyanide Field Duplicate 
258605 HI I (S2SS-2SW} T AL metals, Tin Field Duplicate 
258606 HI I (S2SS-2SW} App. IX Pest, PCB 

= 
Field Duplicate 

258701 Hl 1 (S2SS-2SD) 0-12" A T'U '" lC Field Duplicate 
258702 HI I (S2SS-2SD} 0-12" T AL metals, Tin, Field Duplicate 

Cyanide 
258703 HI 1 (S2SS-2SD) 0-12" App. IX Pest, PCB Field Duplicate 
258803 D 11 (S2SS-3SW) - App. IXVOC 
258804 DI 1 (S2SS-3SW) Cyanide 
258805 Dl 1 (S2SS-3SW) T AL metals, Tin 
258806 DI 1 (S2SS-3SW) App. IX Pest, PCB 
258901 DI 1 (S2SS-3SD) 0-12" App. IX voe 
258902 i Dll (S2SS-3SD) 0-12" TAL metals, Tin, 

Cyanide 
258903 DI 1 (S2SS-3SD) 0-12" App. IX Pest, PCB 
259003 Off-grid (S2SS- App.IXVOC 

4SW) 
259004 Off-grid (S2SS- Cyanide 

4SW) 
259005 Off-grid (S2SS- T AL metals, Tin 

4SW) 
259006 Off-grid (S2SS- App. IX Pest/PCB 

4SW) 
259101 Off-grid (S2SS- 0-12" App. Ix voe 

4SD) 
259102 Off-grid (S2SS- 0-12" T AL metals, Tin, 

4SD) Cyanide 
259103 Off-grid (S2SS- 0-12" App. IX Pest, PCB 

4SD) 
259201 ACI3 (S2SB-9) 0-8" App.IXVOC 
259202 AC13 (S2SB-9) 0-8" T AL metals, Tin, 

Cyanide 
259203 AC13 (S2SB-9} 0-8" App. IX Pest, PCB 
259301 F20 (S2SB- l 0) 0-8" App.IXVOC 
259302 F20 (S2SB-10) 0-8" TAL metals, Tin, 



Cyanide 
259303 F20 (S2SB-10) 0-8" App. IX Pest, PCB 
259401 Pl4 (S2SB-l l) 0-8" App.IXVOC 
259402 Pl4 (S2SB-I l) 0-8" T AL metals, Tin, 

Cyanide 
259403 Pl4 (S2SB-l l) 0-8" App. IX Pest, PCB 
259501 Pl4(S2SB-l1) 0-8" App. IXVOC Field Duplicate 
259502 Pl4(S2SB-l1) 0-8" T AL metals, Tin, Field Duplicate 

Cyanide 
259503 PI4 (S2SB-l l) 0-8" App. IX Pest, PCB Field Duplicate 
259601 L6 (S2SB-l2) 0-12" App. IXVOC 
259602 L6 (S2SB-12) 0-12" T AL metals, Tin, 

Cyanide 
259603 L6 (S2SB-12) 0-12" App. IX Pest, PCB 
259701 D6 (S2SB-13) 0-12" App.IXVOC 
259702 . D6 (S2SB-13) 0-12" T AL metals, Tin, 

Cyanide 
259703 D6 (S2SB-l3) 0-12" App. IX Pest, PCB 
259803 Rinsate App. IXVOC 
259804 Rinsate Cyanide 
259805 Rinsate T AL metals, Tin 
259806 Rinsate App. IX Pest/PCB 
259903 Field Blank App. IX voe 
259904 Field Blank Cyanide 
259905 Field Blank T AL metals, Tin 
259906 Field Blank App. IX Pest/PCB 



FORM 1 CLIENT SAJl.1l?LE NO . 
PESTICIDE ORGAJ.~ICS ANALYSIS DATA SHEET 

244401 
Lab Name : AQUATEC I me. Contract: 95211 

Lab Code : AQUAI Case No . : KWF....A SAS No . : SDG No. : 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 256021 

Samole wt/vol: 30.1 (g/mL) G 

decanted: (Y/N) N 

Lab File ID: 29AUG950853-I051 

% Moisture: 22 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (rnL) 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/29/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 500.0 

GPC Cleanup: (Y/N) Y pH: 9.1 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOD!li1J 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC ~-------~ 
319-86-8--------delta-BHC 

-...,.--,--..,,.-----~ 58-89-9---------gamrna-BHC (Lindane) ----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1---------Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II -------72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf~an--su-l~f~a-t_e ____ _ 
50-29-3---------4,4'-DDT .,....,,.----------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton-e------~ 

~~~~;:~;:~======~~~~~;dehyde _____ _ 
---------8001 - 35 - 2 - - - - - - - To x a p hen e 

12674-11-2------Aroclor-1~0~1~6--------

11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ __ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 _______ __ 

FOR'VI I PEST 

1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
2200 u 
7600 
2200 u--
2200 u 
2200 u 
2200 u 

15000 
11000 u--

2200 u 
2200 u 

11000 u 
110000 u 

11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 
11000 u 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

244601 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab Sample ID: 266022 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 43.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
74.4.Q-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
744.Q-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: GRAY 
Color After: YELL_O_W __ 

.1unents: 

Analyte Concentration c 
-Aluminum 

Antimony- -
Arsenic - -

- -
Barium -Beryllium -Cadmium 
Calcium- -
Chromium -

- -Cobalt -- -Copper __ -Iron -Lead 34.9 -Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium - -Silver -- -Sodium 
Thallium -

- -Vanadium 
Zinc - -

-Cyanide 
Tin - -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p -NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FOR.'1 1 CLIENT SP..-MPLE NO . 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

244701 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI case No . : KWFLA SAS No. : SDG No. : 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266023 

Sample wt/vol: Lab File ID: 29AUG950853-I091 

% Moisture: 38 

30.2 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Received: 08/04/9S 

Date Extracted:08/08/9:i 

Date Analyzed: 08/29/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 25.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y /N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC ---------
319-86-8--------delta-BHC 
58-89-9---------gamrna-BHCc-T:(L~i~·n-d~a-n-e~)-----

76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I --~--
60-57-1------- -Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II -------72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf_an_s_u~l~f~a-t_e ____ _ 
50-29-3---- ----4,4'-DDT 

~---------72 - 43 - 5 - - - - - - - - - Meth o xy c hl or 
53494-70-5------E.,drin keton-e------~ 
7421-36-3-------E.,drin aldehyde ------12789-03-6------Chlordane 8001-35-2-------Toxaohene ________ _ 
12674-11-2------Arocior-1016 
11104-28-2------Aroclor-1221 _______ _ 
1114-16-5-------Aroclor-1232 
53469-21-9------Aroclor-1242 _______ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 _______ _ 
11096-82-5------Aroclor-1260 --------

68 u 
68 u 
68 u 
68 u 
68 u 
68 u 
68 u 
68 u 

140 u 
1700 

140 u--
140 u 
280 
140 u--
140 u 
680 u 
140 u 
140 u 
680 u 

6800 u 
680 u 
680 u 
680 u 
680 u 
680 u 
680 u 
680 u 

---------------------- ------- -~-

FORM I PEST 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

244801 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---
Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No.: 52879 

Lab Sample ID: 266029 
Date Received: 08/04/95 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 53.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
·144 0-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: GRAY ---Color After: YELLOW 

c.. ..ments: 

Analyte Concer:tration c 

-Aluminum 
Antimony= 

-
-

Arsenic - -
Barium -Beryllium -
Cadmium - -Calcium 
chromium -

- -
Cobalt -- -Copper __ -Iron -Lead 53.8 -Magnesium -Manganese -Mercury - -Nickel -Potassium -Selenium - -
Silver -- -Sodium 
Thallium -
Vanadium- -

- -Zinc -Cyanide - -Tin -
-
-
-
-
-
-- -
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SJIMPLE NO. 
PESTICIDE ORGANICS A.""JALYSIS DATA SHEET 

244901 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No. : SDG No.: 52879 

Matrix: (soil/water} SOIL Lab Sample ID: 266024 

Sample wt/vol: Lab File ID: 29AUG950853-I111 

% Moisture: 49 

30.1 (g/rnL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Received: 08/04/95 

Date Extracted:OB/08/:95 

Date Analyzed: 08/29/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 50.0 

GPC Cleanup: {Y/N) Y pH: 7.7 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------aloha-BHC 
319-85-7--------beta-BHC ~--~-------~ 
319-86-8--------delta-BHC ,.....-,.--.--..,,..---------58 - 89 - 9 - - - - - - - - - gamma - B H C (Lindane) ----76-44-8---------Heptachlor 
309-00-2--------Aldrin -----------
1024-57-3- - --- --Heptachlor epoxide 
959-98-8--------Endosulfan -----
60-57-1---------Dieldrin -------------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin ------------
33213-65-9------Endosulfan II -------72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf_an_s_u_l~f~a-t_e ____ _ 
50-29-3---------4,4'-DDT 

~~---------72 - 43 - 5 - - - - - - - - - Meth o xy c hl or 
53494-70-5------Endrin keton_e ________ ~ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -----~ 
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-l~0-1_6 ________ _ 
11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260-~-~~-'----

FORM I PEST 

170 u 
170 u 
170 u 
170 u 
170 u 
170 u 
170 u 
170 u 
330 u 

4900 
330 u--
330 u 

1400 
330 u--
720 

1700 
330 u 
330 u 

1700 u 
17000 u 

1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

245401 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab Sample ID: 266025 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 54.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: GRAY 
Color After: YELL_O_W __ 

Analyte Concentration c 

-Aluminum 
Antimony- -

-Arsenic - -Barium -Beryllium -Cadmium 
Calcium- -
Chromium -

- -Cobalt -- -Copper __ -Iron -Lead 95.7 -Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium - -Silver 
Sodium-- -

-Thallium 
Vanadium- -

- -Zinc -cyanide_ 
Tin -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p -NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

1 -----------------------------------------------------------------------,,...,---
000·1,,, 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS A.t\IALYSIS DATA SHEET 

245.:iOl 
Lab Name : AQUA.TEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.1 (g/rnL) G 

% Moisture: 47 decanted: (Y/Nl N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (rnL) 

Injection Volume: 1. 0 (uL) 

SDG No. : 52879 

Lab Sample ID: 266026 

Lab File ID: 26AUG951207-I451 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/27/95 

Dilution Factor: 500.0 

GPC Cleanup: (Y/N) Y pH: 8 .4 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC 1600 u 
319-85-7--------beta-BHC 1600 u 
319-86-8--------delta-BHC 1600 u 
58-89-9---------gamma-BHC (Lindane} 1600 u 
76-44-8---------Heptachlor 1600 u 
309-00-2--------Aldrin 1600 u 
1024-57-3-------Heptachlor epoxide 1600 u 
959-98-8--------Endosulfan 1600 u 
60-57-1---------Dieldrin 3200 u 
72-55-9---------4,4'-DDE 24,000 
72-20-8---------Endrin 3200 u 
33213-65-9------Endosulfan II 3200 u 
72-54-8---------4,4'-DDD 49DOO 
1031-07-8-------Endosulfan sulfate 3200 u 
50-29-3---------4,4'-DDT 5200 
72-43-5---------Methoxychlor 16.000 u 
53494-70-5------Endrin ketone 3200 u 
7421-36-3-------Endrin aldehyde 3200 u 
12789-03-6------Chlordane 16000 u 
8001-35-2-------Toxaphene 160000 u 
12674-11-2------Aroclor-1016 16000 u 
11104-28-2------Aroclor-1221 16000 u 
1114-16-5-------Aroclor-1232 16000 u 
53469-21-9------Aroclor-1242 16000 u 
12672-29-6------Aroclor-1248 16000 u 
11097-69-1------Aroclor-1254 16000 u 
11096-82-5------Aroclor-1260 16000 u 

FORM I PEST 



U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

245901 _/ 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ! --- --------Lab Code: AQUAI - Case No.: KWFLA SAS No.: SDG No.: 52957 
Matrix (soil/water): SOIL Lab Sample ID: 266655 
Level (low/med): LOW Date Received: 08/08/95 
% Solids: ss-::-7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

anents: 

Analyte Concentration c 
-Aluminum 

Antimony= 
-
-Arsenic - -Barium 

Beryllium -
-Cadmium -Calcium 

Chromium -
- -Cobalt -- -Copper __ -Iron -Lead 119 -Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium -Silver -

Sodium-- -
-Thallium 

Vanadium- -
- -Zinc -Cyanide_ -Tin -

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E* - -

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FORM 1 CLIENT SAi"lPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

24S901 
Lab Name: AQUATEC, INC. Contract: 9S211 

Lab Code: AQUAI Case No . : K"WFLA SAS No.: SDG No. : S29S7 

Matrix: (soil/water) SOIL Sample ID: 26665S 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: 24AUG951S03 1351 

% Moisture: 14 decanted: (Y/N) N Date Received: 08/08/93 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted: 08/15/9!3 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/26/95 

ection Volume: 1. 0 (uL) Dilution Factor: SO.O 

GPC Cleanup: (Y/N) Y pH: 9.2 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

319-84 6--------alpha-BHC 
319-85-7--------beta-BHC ----------
319-86-8--------delta-BHC ---.,..--------S 8 - 89 - 9 - - - - - - - - - gamma -B H C (Lindane) -----76-44-8-- -----Heptachlor 
309-00-2-- --Aldrin ---------
1024-S7-3 ---Heptachlor epoxide 
959-98-8-.-------Endosulfan I -----
60-57-1---------Dieldrin 
72-S5 9- ---4,4' ------------
72-20 8---- ----Endrin 
33213-65-9------Endosu~l~f~a-n---,::I~I,---------

72-S4-8---------4, 4' -DDD 
1031-07-8-------Endosulf.-a-n_s_u~l~f-a_t_e ____ _ 
SO 29-3---------4,4'-DDT 

~---------72 - 43 - 5 - - - - - - - - -Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-36-3----- -Endrin aldehyde 
12789-03-6---- -Chlordane -------
8001-35-2----- -Toxaphene 
12674-11-2------Aroclor-l~0-1~6--------

11104 28-2 -Aroclor-122 
1114-16-5-------Aroclor-123 
S3469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-l------Aroclor-12S4 --------1l096 - 82 - 5 - - - - - -Aro cl or - l 260 --------

FORM I PEST 

99 u 
99 u 
99 u 
99 u 
99 u 
99 u 
99 u 
99 u 

200 u 
2400 ----200 

200 u 
1000 ---200 u 

3SO 
990 u--
200 u 
200 u 
990 u 

9900 u 
990 u 
990 u 
990 u 
990 u 
990 u 
990 u 
990 u 

OCGit:, 
I 



U.S. EPA - CLP 

1 EPA .SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

246101 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266027 
Level (low/med): ~OW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440~62-2 

7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

.ments: 

Analyte Concentration c 

-Aluminum 
Antimony= -

-Arsenic - -Barium -Beryllium -Cadmium - -
Calcium 
Chromium -

- -Cobalt -- -
copper -- -Iron -
Lead 2.8 B 
Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium - -Silver -- -Sodium -
Thallium 
Vanadium- -

- -Zinc -Cyanide - -Tin -
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

N p 
--- -NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-

Texture: 
Artifacts: 



FORM 1 CLIENT SAl\ilPLE NO. 
PESTICIDE ORGAL~ICS ANALYSIS DATA SHEET 

246102 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SDG No. : 52B79 

Matrix: (soil/water} WATER Lab Sample ID: 266028 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 31AUG9:il221-I021 

% Moisture: decanted: (Y/N) Date Received: 08/04/.95 

Extraction: (SepF/Cont/Sonc) SEPF Date Extracted:08/09/5'5 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/31/95 

Injection Volume: 1. 0 (uL) Dilution Factor: l.O 

GPC Cleanup: (Y/N} N pH: Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAB NO. COMPOUND (ug/L or ug/Kg) UG/L 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC (Lindane) 0.050 u 
76-44-8---------Heptachlor 0.052 B 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8~--------4,4'-DDD 0.19 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-123 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

FORM I PEST 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

247101 
Lab Name: ITS AQUATEC LABORATORIES Contract: 9521 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --~ SDG No.: 52996_ 
Matrix (soil/water): SOIL Lab Sample ID: 266883 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 80.1 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
c~lor After: YELLOW 

Comments: 

Analyte Concentration c 
-

Aluminum -Antimony 
Arsenic - -

- -Barium -Beryllium -Cadmium 
Calcium- -
chromium -

- -Cobalt 
Copper= -

-Iron -Lead 42.8 -Magnesium -Manganese -Mercury 
Nickel - -

-Potassium -Selenium - -Silver 
Sodium-- -

-Thallium 
Vanadium- -

- -Zinc -Cyanide 
Tin - -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

247401 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/waEer): SOIL Lab sample ID: 266884 
Level (low/med): LOW Date Received: 08/l0/95 
% Solids: 77.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
After: YELLOW 

comments: 

Analyte Concentration c 

-Aluminum 
Antimony- -

Arsenic - -
- -Barium -Beryllium -Cadmium 

Calcium- -
Chromium -

-Cobalt -- -Copper __ -Iron -Lead 24.8 -Magnesium -Manganese -Mercury_ -Nickel -Potassium 
Selenium -

- -Silver 
Sodium-- -
Thallium -
Vanadium- -

- -Zinc -Cyanide_ -Tin -
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

_E_ p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
--
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

1 
~--------~--~--------------~-------------------------------------------

0 n, tf\-1 r-



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

247601 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): SOIL Lab sample ID: 266885 
Level {low/med): LOW Date Received: 08/10/95 
% Solids: 80.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
"7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

comments: 

Analyte Concentration c 
-Aluminum 

Antimony- -

Arsenic - -
- -Barium -Beryllium -Cadmium 

Calcium- -
Chromium -

- -Cobalt -- -Copper __ -Iron -Lead 54.9 -Magnesium -Manganese -Mercury_ 
Nickel -

-Potassium 
Selenium -

-Silver -
Sodium-- -
Thallium -
Vanadium- -

-Zinc -
-Cyanide_ 

Tin -
-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 



U.S. EPA ~ CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

247801 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.:: 52996 
Matrix (soil/water}: SOIL Lab Sample ID: 266886 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 85.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09"'-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
lor After: . YELLOW 

Comments: 

Analyte Concentration c 
-Aluminum 

Antimony- -
Arsenic - -

- -Barium -Beryllium 
Cadmium -

-Calcium 
Chromium -

- -Cobalt -- -Copper __ -Irq,n -Lead 113 -Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium - -Silver 
Sodium-- -
Thallium -

-Vanadium - -Zinc 
Cyanide_ -

-Tin -
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p -NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
i. INORGANIC ANALYSES DATA SHEET 

248301 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 ---Lab Code: AQUAI - Case No.: KWFLA SAS No.: SDG No.: 52996 
Matrix (soil/water): SOIL Lab Sample ID: 266887 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 79.1 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

comments: 

Analyte Concentration c 
-Aluminum 

Antimony- -

Arsenic - -
- -Barium -

Beryllium -Cadmium -Calcium 
Chromium -

- -Cobalt -- -Copper -- -Iron -Lead 42.6 -Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium - -Silver 
Sodium-- -

-Thallium - -Vanadium - -
Zinc -Cyanide - -Tin -

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 

-
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-

Texture: COARSE 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

248401 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 

Lab Sample ID: 266888 
Date Received: 08/10/95 

Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 77.8 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-~ 

7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95~4 

7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
'.7,,,,,:i_ or After: . YELLOW 

Comments: 

Analyte Concentration c 
-Aluminum 

Antimony= 
-
-Arsenic -

Barium -
-Beryllium -Cadmium -

Calcium -
Chromium -

- -Cobalt -- -Copper __ -Iron 
-Lead 47.0 -Magnesium -Manganese 
-Mercury_ 

Nickel -
-Potassium 

Selenium -
-Silver -

Sodium-- -
-Thallium 

Vanadium -
-

Zinc -
-Cyanide_ 

Tin -
-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 

-
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-

-
-
-
-
-

Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

248501 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): SOIL Lab Sample ID: 266889 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 83.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7 440'-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

Cvmments: 

Analyte Concentration c 

-Aluminum 
Antimony:= -

-Arsenic - -Barium -Beryllium -Cadmium 
calcium- -
Chromium -

- -Cobalt -- -Copper __ -Iron -Lead 79.3 -Magnesium -Manganese -Mercury_ 
Nickel -

-Potassium 
Selenium -
Silver - -
Sodium-- -
Thallium -
Vanadium- -

Zinc - -
cyanide_ 
Tin 

-
-
-
-
-
-
-
-
-,,. 
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p -NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

249401 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): WATER Lab Sample ID: 266890 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
.F~lor After: COLORLESS 

Comments: 

Analyte Concentration c 

-Aluminum - -Antimony - -Arsenic - -Barium -Beryllium -Cadmium -Calcium -Chromium - -Cobalt -- -Copper __ -Iron -Lead 1. 7 u 
Magnesium -Manganese -Mercury - -Nickel -Potassium -Selenium - -Silver 
Sodium-- -

-Thallium 
Vanadium- -

- -Zinc -cyanide_ -Tin 
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-

Texture: 
Artifacts: 

. 1 



FOR'Yl 1 CLIENT SA.~PLE NC. 
· PESTICIDE ORGANICS ANALYSIS DATA SHEET 

24 9402 
Lab Name : ~ AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : KWFL.~ SAS No.: SDG No.: 52996 

Matrix: /water) WATER ID: 266891 

Sample 951.0 (g/mL) ML File ID: 22AUG9517~1-I021 

Extraction: (SepF/Cont/Sonc) SEFF 

Concentrated Extract Volume: lO(mL) 

DaLe Received: 08/10/95 

Date Extracted:08/14/95 

Date Analyzed: 08/23/95 

ection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y /N) N pE: Sul Cleanuo: (Y/N) N 

CAS NO. COMPOUND 
CONC&~"'TRATION UNITS: 
(ug/L or ug/Kg) UG/L 

319-84-6--------alpha 
319-85-7-- -SHC 319-86-8--- ---delta-BH_C _________ _ 

58-89-9---- ----gamma-BHC (Lindane) -----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3- --Heotachlor epoxide 
959-98 8-- ---Endosulfan I -----
60-57-1 -------Dieldrin ----------72 - 55 - 9 --------4,4'-DDE 
72-20-8- -------Endrin ----------
33213-65-9------Endosulfan II 
72-54-8---------4,4'-DDD --------
1031-07-8-------Endosulfan sulfate -----50-29-3---------4,4'-DDT _________ _ 
72-43-5---------Methoxychlor 
53494-70-5-~-- -Endrin keton_e _______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2- - -Toxaphene _________ _ 
12674-11-2- ---Aroclor-1016 
11104-28-2------Aroclor-122 --------
1114-16-5-------Aroclor-123 
53469 21-9------Aroclor-124 
12672 29-6------Aroclor-124 
11097-69-1------Aroclor-12 
11096-82-5---- -Aroclor-1260 --------

FOR'Yl I PEST 

0.052 u 
0.12 

0.052 u 
0.052 u 
0.052 u 
0. 052 u 
0.052 u 
0.052 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.52 u 
0.10 u 
0.10 u 
0.52 u 
5.2 u 

0.52 u 
0.52 u 
0.52 u 
0.52 u 
0.52 u 
0.52 u 
0.52 u 

Q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

249501 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): SOIL Lab sample ID: 266893 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 83.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
t,:'-~-ior After: · YELLO_W __ 

Lununents: 

Analyte Concentration c 

Aluminum 
Antimony -
Arsenic - -

-Barium -
Beryllium -
Cadmium -
Calcium- -
Chromium -

- -Cobalt -- -Copper __ -Iron -Lead 32.2 
Magnesium -

-Manganese -Mercury_ 
Nickel -

-Potassium 
Selenium -
Silver - -
Sodium-- -
Thallium -
Vanadium- -

-Zinc -
Cyanide_ -

-Tin 

-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

---

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p -NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 



FOR.tV: 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

0249601 
Lab Name:;AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case N::. : KW?L..ZI. S.:::..S No.: SDG No. : 52996 

Matr.:..x: , sc.:..2.. 'wate::::-) so=:=.. La~ Samnle ID: 266894 

3 0 . c ( g I IT'~) G La:C File ID: 14SE951639-Illl 

%- Moisture: 13 decanted: (Y/N) N Date Received: 08/10/95 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted:08/14/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 09/14/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 30000.0 

GPC Cleanup: (Y/N) Y pH: 9.4 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 59000 u 
319-85-7--------beta-BHC 59000 u 
319-86-8--------delta-BHC 59000 u 
58-89-9---------gamma-BHC (Lindane) 59000 u 
76-44-8---------Heptachlor 59000 u 
309-00-2--------Aldrin 59000 u 
1024-57-3-------Heptachlor epoxide 59000 u 
959-98-8--------Endosulfan I 59000 u 
60-57-1---------Dieldrin 120000 u 
72-55-9---------4,4'-DDE 200000 
72-20-8---------Endrin 120000 u 
33213-65-9------Endosulfan II 120000 u 
72-54-8---------4,4'-DDD 180000 
1031-07-8-------Endosulfan sulfate 120000 u 
50-29-3---------4,4'-DDT 830000 
72-43-5---------Methoxychlor 590000 u 
53494-70-5------Endrin ketone 120000 u 
7421-93-4-------Endrin aldehyde 120000 u 
57-74-9---------Chlordane 590000 u 
8001-35-2-------Toxaphene 5900000 u 
12674-11-2------Aroclor-1016 590000 u 
1104-28-2-------?.=oclor-1221 590000 u 
11141-16-5------Aroclor-1232 590000 u 
53469-21-9------Aroclor-1242 590000 u 
12672-29-6------Aroclor-1248 590000 u 
11097-69-1------Aroclor-1254 590000 u 
11096-82-5------Aroclor-1260 590000 u 

FORM I PEST 

(\I \ : , •, , ' • 



FOR:.'1 1 CLIEr.i"'T S.Z\MPLE NO. 
PESTICIDE ORGP..NICS Al~ALYSIS DATA SHEET 

249801 
Lab Name:;AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFL!\. SAS No.: SOO No. : 52996 

Matrix: (soil/water) SOIL Lab Sample ID: 26689:i 

Sample wt/'rol: 30.0 (g/mL) G Lab Fi ID:" 06SE952222-I031 

% Moisture: 15 decanted: (Y/N) N Date Received: 08/10/95 

Extraction: (SepF/Cont/Sonc} SONC Date Extracted:08/14/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 09/07/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 500.0 

GPC Cleanup: (Y/N} Y pH: 9.1 Sulfur Cleanup: (Y/N} N 

CONCENTR!\.TION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/KG Q 

319-84 6--------alpha-BHC 
319-85-7--------beta-BHC ----------
319-86-8--------delta-BHC 

--,--,--:--...,.-----~ 

58-89-9---------gamma-BHC (Lindane) -----76-44-8 -------Heptachlor 
309-00-2--- ----Aldrin ---------
1024-57-3 ---- -Heptachlor epoxide 
959 98-8--------Endosulfan I -----
60-57-1 --------Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin ----------
33213-65-9-----
72-54-8------- -4,4'-DDD 
1031-07-8-------Endosul_--___,~-----~ 

50-29-3---------4,4'-DDT .,,-,,----------72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-93-4-------Endrin aldehyde 
57-74-9---------Chlorda.~e -------
8001-35-2-- ----Toxaphene 
12674-11-2 -----Aroclor-l~0-1~6--------
1104-28-2 ------Aroclor-122 
11141 16-5------Aroclor-1232 --------53469 - 21 - 9 - - -~--A.roclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1---- -Aroclor-1254 
11O96-· 82 - 5- - - - - -Aroclor-12 6 0--------

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2000 u 
2400 ---2000 u 
2000 u 
2000 u 
2000 u 

22000 
10000 

2000 u 
2000 u 

10000 u 
100000 u 

10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

--------~------------~ -------~~-

FORM I PEST 



U.S. EPA - CLP 

1 .EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

249901 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 __ _ 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: SDG No.: 52996 
Matrix (soil/water): SOIL Lab Sample ID: 266896 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 85.1 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96....-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

Comments: 

Analyte Concentration c 
-Aluminum 

Antimony- -

Arsenic - -
- -Barium 

Beryl .Ti:im -
-Cadmium 

Calcium- -
Chromium -

- -· Cobalt -- -Copper __ -Iron -Lead 0.18 u 
Magnesium -Manganese -Mercury_ -Nickel -Potassium -Selenium 
Silver - -

-- -Sodium 
Thallium -
Vanadium- -

- -Zinc -Cyanide_ -Tin -
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 

nr111n•)q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

250001 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): SOIL Lab Sample ID: 266897 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 80.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
-:7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
r::1lor After: ·YELLOW ,/ . ....._ 

Lv .. L!llents : 

Analyte Concentration c 
-Aluminum - -Antimony_ -Arsenic - -Barium -Beryllium -Cadmium - -Calcium 

Chromium -
- -Cobalt -- -Copper __ 

-Iron -Lead 6.3 -Magnesium -Manganese 
-Mercury_ 

Nickel -
-Potassium 

Selenium -
-Silver -

Sodium-- -
Thallium -

Vanadium -
-Zinc -

Cyanide_ 
Tin 

-
-
-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 

1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

250101 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: ~-- SDG No.: 52996 
Matrix (soil/water): SOIL Lab Sample ID: 266898 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 8 . 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0. 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLOW 

<...omments: 

Analyte Concentration c 
-Aluminum 

Antimony- -
Arsenic - -

- -Barium -Beryllium -Cadmium 
Calcium- -
chromium -

- -Cobalt. -- -Copper __ -Iron -Lead 13.1 
Magnesium -

-Manganese -Mercury_ -Nickel 
Potassium -

-Selenium -Silver -
-- -Sodium 

Thallium -
Vanadium -
Zinc - -

-Cyanide_ 
Tin -

-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

1 ----------------------------------------------------------------------------
0 ( t (I fl'> r-



FOR.t'1 1 CLIENT SAi."lPLE NO. 
PESTICIDE ORGANICS .lu~ALYSIS DATA SEEET 

250701 
Lab Name:~AQUA~SC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFU\ SAS No . : SDG No. : 52996 

Matrix: ( SOIL Lab Sample ID: 266899 

S-mo 1"' w~ /?O ~ · ctu ... --- L. ' - • 30.0 (g/mL) G File ID: 06SE952222-I041 

% Moisture: 19 decanted: (Y /NJ N Date Received: 08/10/95 

Extraction: (SepF/COLt/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Extracted:OS/14/95 

Date Analyzed: 09/07/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1000.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUN"'D 
CONCEJ).lRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84 6--------alpha-BHC 
319 85-7 ------beta ~~~~~~----

319-86-8----
58-89-9------ -gamma-BHC (Lindane) -----
76-44-8---------Heptachlor_~~-----~ 
309-00-2--------Aldrin 

-----~-----1024 - 57 3-------Heptachlor epoxide 
959-98-8 -------Endosulfan ----~ 
60 57-1----- ---Dieldrin 
72 55-9------ --4,4' ----------~ 

72-20-8------ -Endrin 
33213-65-9----- -=--=-----------
72-54-8---------4, 4' -DDD 

2100 u 
2100 u 
2100 u 
2100 u 
2100 u 
2100 u 
2100 u 
2100 u 
4200 u 
7800 
4200 
4200 
6900 

Q 

1031-07 8-------Endosulf_a_n_s_u~l~f_a_t_e----~ 4200 =---

50-29-3 - ------4,4'-DDT .,......,,..---------72 - 43 - 5 - - -----Methoxychlor 
53494-70-5 ----Endrin keton_e _______ _ 

7421-93-4-------Endrin aldehyde 
57-74-9 -------Chlordane -------
8001-35-2-------Toxaphene 
12674-11 2------Aroclor-l~0-1~6~~------
1104-28-2--- ---Aroclor-1221 
11141 16-5--- --A..roclor-1232~-~-----

53469-21-9---- -Aroclor-1242 
-------~ 12672 29-6---- -Aroclor-1248 

11097-69 1---~--Aroclor-1254 _______ _ 
11096-82-5------Aroclor-12 

FORM I PEST 

41000 
21000 u 

4200 u 
4200 u 

21000 u 
210000 u 

21000 u 
21000 u 
21000 u 
21000 u 
21000 u 
21000 u 
21000 u 

f )( l ( ) 1 ') . ' . ' .._ 



FOFJ''1 1 CLI~'T SA~PLE NO. 
. PESTICIDE ORGJl.NICS ANALYSIS DATA Sh'EET 

251201 
Lab Name:f AQUATEC, INC. 

r 
Contract: 95211 

Code : AQU.U.I Case No.: KWFLA SAS No.: SCG No. : 52996 

: (soil/water) SOIL Lab Sample ID: 266900 

Sample wt/vo=..: 30.0 (g/mL) G Lab F.:'..le ID: 06SE952222-I051 

%- Moisture: 18 decanted: (Y/N) N Date Received: 08/10/95 

Extract (SepF/Cont/Sonc) SONC Date Extracted:08/14 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 09/07/95 

Injection Volume: l. 0 (uL) Dilution Factor: 150.0 

GPC Cleanup: (Y /N) Y pH: 9.2 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUN"D 
CONCENTRATION UN"ITS: 
(ug/L or ug/Kg) UG/KG 

319-84 6--------alpha-BHC 
319 85 7 ------beta ----------
319 86-8--------delta 
58-89-9 --------gamma-BHC (Lindane) -----76-44-8-- ------Heptachlor 
309-00 2 - -----Aldrin ---------
1024-57-3- ------Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1----- - -Dieldrin ----------72 - 55 - 9 - - - - ----4,4' 
72-20-8----~----Endrin 
33213-65-9--- -Endosu~l~f-a_n_I_I _______ _ 
72-54-8---------4,4'-DDD __________ , 
1031-07-8-------Endosulfan sulfate -----

310 u 
310 u 
310 u 
310 u 
310 u 
310 u 
310 u 
310 u 
620 u 
630 
620 u 
620 u 
620 u 
620 u 

3500 

Q 

50-29 3- -------4,4'-DDT _________ _ 
72-43-5---------Methoxychlor _______ _ 3100 ----
53494-70-5 -----Endrin ketone --------7421-93-4---- --Endrin aldehyde 
57-74-9-- --- --Chlordane -------
8001-35-2-------Toxaphene _________ _ 
12674-11 2 -----Aroclor-1016 --------1104 - 28 - 2 - - - -Aroclor-1221 --------1114 l - l 6 - 5 - - - - - -Aro cl or - l 232 
53469-21-9------Aroclor-1242 _______ _ 
12672-29-6---- -Aroclor-1248 --------11097 - 69 - l - - - - - 1254 _______ _ 
11096-82-5------Aroclor-1260 --------

FORM I PEST 

620 u 
620 u 

3100 u 
31000 u 

3100 u 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 



U.S. EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

251801 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: ----- SDG No.: 52996 
Matrix (soil/water): WATER Lab Sample ID: 266901 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
,;,;:.oJor After: COLORLESS 

'\ ... vmments: 

Analyte Concentration c 

-Aluminum 
Antimony 
Arsenic - -

- -Barium -Beryllium -Cadmium 
Calcium- -
chromium -

- -Cobalt -- -Copper __ -Iron -Lead 2.9 B 
Magnesium -Manganese -Mercury __ 
Nickel -

-Potassium 
Selenium -

-Silver -
Sodium-- -
Thallium -
Vanadium- -

-Zinc -
Cyanide_ -

-Tin -
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



FORNI 1 CLIEJ.\JT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

251901 
Lab Name: ~AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFL.Z\ S.l\S No. : SDG No.: 52996 

Matr:x: (s0il/water) WATER Lab Sample ID: 266903 

Sample wt/·;ol: 975.0 (g/mL) ML Lab File ID: 22AUG951741-I031' 

% Moiscure: decanted: (Y/N) Date Received: 08/10/95 

Extraction: (SepF/Cont/Sonc) SEPF Date Extracted:08/14/95 

Concentrated Extract Volume: lO(mL) Date Analyzed: 08/23/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.051 u 
319-85-7--------beta-BHC 0.051 u 
319-86-8--------delta-BHC 0.051 u 
58-89-9---------gamma-BHC (Lindane) 0.051 u 
76-44-8---------Heptachlor 0.051 u 
309-00-2--------Aldrin 0.051 u 
1024-57-3-------Heptachlor epoxide 0.051 u 
959-98-8--------Endosulfan I 0.051 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---~-----4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.51 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.51 u 
8001-35-2-------Toxaphene 5.1 u 
12674-11-2------Aroclor-1016 0.51 u 
11104-28-2------Aroclor-1221 ·-. - 0.51 u 
1114-16-5-------Aroclor-1232 0.51 u 
53469-21-9------Aroclor-1242 0.51 u 
12672-29-6------Aroclor-1248 0.51 u 
11097-69-1------Aroclor-1254 0.51 u 
11096-82-5------Aroclor-1260 0.51 u 

FORM I PEST 

/ : { : r' ) '"'1 I) ~ 



FORi"'l 1 CLI&'i'"T SA!'l[?LE NO. 
PESTICIDE ORGAi.~ICS ANALYSIS DATA SHEET 

2530'.Jl 
Lab Name:~AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : K'v'l'FL.i\ SAS No . : SDG No. : 52996 

Matrix: (so:'..l SOIL Lab Sample ID: 266905 

(g/mL) G Lab le ID: 06SE952222-I091 

% Moisture: 23 decanted: (Y/Nl N Date Received: 08/10/95 

Extract (SepF/Cont/Sonc) SONC Date Extracted:08/14/95 

Concentrated Extract Volume: 10 (roL) Date Analyzed: 09/07/95 

Injection Volurr.e: 1.0(uL) Dilution Factor: 50.0 

GPC Cleanup: (Y/N) Y pH: 9.1 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

319-84-6 ------alpha-BHC ----------3l9 - 85 - 7 - - - - - - - -BHC 
319-86-8--- ----delta-BH_C _________ _ 

58-89-9------ -gamma-BHC (Lindane) -----76-44-8---------Heptachlor 
3 o 9- oo -2- - - - - - - - .i\ldrin ---------
1024 - 57 - 3 - - - - - - - Heptachlor epoxide 
959-98 8 -------Endosulfan I -----
60-57-1-- ---Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' 
72 20-8---- ----Endrin 
33213-65-9-- -Endosu~l~f-an-r=r=--------

72-54-8-- ------4,4'-DDD 
1031-07-8-------Endosul----:--:=------~ 

50-29-3---------4,4'-DDT 

110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
220 u 

1100 
220 u 
220 u 
220 u 
220 u 
620 

Q 

---------- ---
72 - 43 - 5 - - - - - - - - - Meth o xy ch lo r 
53494-70-5------Endrin keton_e _______ _ 
7421-93-4-------Endrin aldehyde 
57-74-9---------Chlordane -~-----

~~~~~=i1~2 --====~~~!~~~~-0-l_6 _______ _ 
1104-28-2-------Aroclor-1221 
11141-16-5------Aroclor-1232 _______ _ 
53469-21-9------A.roclor-1242 --------12672 - 29 - 6 - - - - -Aroclor-1248 --------11097 69-1------Aroclor-
11096-82-5------A.roclor-1260 --------

1100 u 
220 u 
220 u 

1100 u 
11000 u 

1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 

---------------------~ ------- ----

FORM I PEST 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

253101 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI Case No.: KWFLA SAS No.: --- SDG No.: 52996 
Matrix (soil/water): SOIL Lab Sample ID: 266906 
Level (low/med): LOW Date Received: 08/10/95 
% Solids: 74.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Cnlor After: ·YELLOW 

Comments: 

Analyte Concentration c 
-Aluminum 

Antimony- -
Arsenic - -

- -Barium -Beryllium 
Cadmium 
Calcium- -
Chromium -

- -Cobalt -- -Copper __ -Iron -Lead 16.5 
Magnesium -

-Manganese -Mercury_ 
Nickel -

-Potassium 
Selenium -

-Silver -
-- -Sodium 

Thallilliil 
-

Vanadium- -
- -Zinc 

Cyanide_ -
-Tin -
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

M 

-NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
p 
-NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
-
-
-
-
-
-
-

Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

253801 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 9521 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab. Sample .ID:. 2.67.268. 

Level (low /med) : LOW Date Received: 08/12/95 

% Solids: 53.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR - ----7440-36-0 Antimony_ NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR 
7439-92-1 Lead 25.1 E* 'p - - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR 
7440-09-7 Potassium NR 
7782-49-2 Selenium - NR 

Silver - -7440-22-4 NR 
Sodium-- -7440-23-5 NR 

7440-28-0 Thallium - NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ NR -

- -
Color Before: GRAY Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

253802 
Lab Name:;AQUATEC, INC. Contract: 95211 

Code: AQUAI Case No. : KWFLZ\ SAS No.: SOO No.: 53057 

Matrix: (soil/water) SOIL Lab Sample ID: 267269 

Sample wt/vol: 30.0 ,(g/mL) G 

decanted: (Y/N) N 

Lab ID: 01SE951540-Il31 

% Moisture: 43 Date Received: 08/12/95 

Extract (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Extracted:08/17/95 

Date Analyzed: 09/03/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 50.0 

GPC Cleanup: (Y/N) Y pH: 8.3 Sulfur Cleanup: {Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
{ug/L or ug/Kg} UG/KG 

319-84-6--------
319 85-7--------beta 
319 86-8----- -
58-89-9--- ----gamma-BHC (Lindane} -----76-44-8- -----Heptachlor 
309-00-2--------Aldrin ---------
1024-57 3-------Heotachlor epoxide 
959-98-8----- --Endosulfan I ----~ 
60-57-1----- -Dieldrin 

---------~ 72-55-9- -----4,4'-DDE _________ ~ 
72-20-8----~----Endrin -----------33213 - 65 - 9 - - - - - -Endo sulfa n II --------
72-54-8---------4,4'-DDD ___ ~------
1031-07-8-------Endosulfan sulfate -----50-29-3---------4,4'-DDT ----------72 - 43 - 5 - - ------Methoxychlor _______ _ 
53494-70-5------Endrin ketone --------7421-93-4-------Endrin aldehyde 
57-74-9 --------Chlordane -------
8001-35-2--- -Toxaphene 
12674-11-2------Aroclor-1_0_1_6 _______ _ 
1104-28-2-------Aroclor-
11141-16-5- ----Aroclor-123 ---------53469 - 2 l - 9 - - - - - -Aro cl or - l 242 --------12672 - 29 - 6 - - - - - - Aro cl or - l 248 
11097-69 1------Aroclor-12 --------
11096-82-5------Aroclor-126 

FORM I PEST 

150 u 
150 u 
150 u 
150 u 
150 u 
150 u 
150 u 
150 u 
300 u 

2100 
300 u 
300 u 

2600 
300 

1600 
1500 u 

300 u 
300 u 

1500 u 
15000 u 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 

Q 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

254101 
Lab Name: ITS AQUATEC_LABORATORIES Contract: 95211 

Lab Code: AQUAI_ Case No.: KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267270 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 83.5 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony= - NR -7440-38-2 Arsenic NR 

Barium - -7440-39-3 NR 
7440-41-7 Beryllium - NR 
7440-43-9 Cadmium - NR 

Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 55.4 E* p 
Magnesium - - - -7439-95-4 NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR 

7440-09-7 Potassium - NR 
7782-49-2 Selenium - NR 

Silver - -7440-22-4 NR 
Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR 
Zinc - -7440-66-6 NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts:: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

254301 
Lab Name: ITS_AQUATEC_LABORATORIES_ Contract: 95211 ---

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDG No.: 53057 

Matrix (soil/water): SOIL Lab Sample ID: 267271 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 49.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -7.429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 12.0 E* p - - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury NR - -7440-02-0 Nickel NR -7440-09-7 Potassium NR 

7782-49-2 Selenium - NR - -7440-22-4 Silver NR 
Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR 
Zinc - -7440-66-6 NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: COARSE 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORG.i\i.~ICS ANALYSIS DATA SHEET 

254302 
Lab Name:;AQVATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : :KWFLA SAS No . : SDG No. : 53057 

Matrix: (soE/water) SOIL Lab Sample I~: 267272 

Sample wt/vol: Lab Fi ID: 01SE95154C 1191 

% Moisture: 50 

30.0 (g/mL) G 

decanted: (Y/N) N Date Received: 08/12/95 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Date Extracted:08/17/95 

Date Analyzed: 09/03/95 

ection Volume: l. 0 (uL) Dilution Factor: 50.0 

GPC Cleanup: (Y/N) Y pH: 8.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOlJND (ug/L or ug/Kg} UG/KG Q 

319-84-6- alpha-BHC 
319-85 7----- -beta-BHC ~~~~~~~~~-
319-86-8--- - -- -
58-89 9---------gam.~a-BHC (Lindane) 
76-44-8--- -----Heotachlor ~~~~-

309-00-2--------Aldrin 
~~~~--,..-,,.-~~~~~ 

1024-57-3---- -Heptachlor epoxide 
959-98-8--- - --Endosulfan I ~~~~~ 

60-57-1--- ----
72-55-9- ----- -4,4' 
72-20-8------- -Endrin 
33213-65-9--- --Endosu~l~f-a-n-=1=1~~~~~~--

72-54-8----- ----4, 4' -DDD 
1031-07-8- ---............ :-::----~-~ 
50-29-3--- -----4,4'-DDT 

~---------72 - 43 - 5 - - - - - ---Methoxychlor 
53494-70-5-- -~-Endrin keton_e _______ _ 
7421-93-4-------Endrin aldehyde 
57-74-9---------Chlordane -------
8001-35-2--- - ---Toxaohene 
12674-11-2------Arocior- ----------
1104-28-2-------Aroclor-
11141-16-5------Aroclor-123 
53469-21-9------Aroclor- -------~ 
12672-29-6------Aroclor-1248 
11097-69-1---- -Aroclor-1254 _______ _ 
11096-82-5--- --Aroclor-1260 --------

FORM l PEST 

170 u 
170 u 
170 u 
170 u 
170 u 
170 u 
170 u 
170 u 
340 u 
980 
340 -u--
340 u 
700 
340 u--
600 

1700 u 
340 u 
340 u 

1700 u 
17000 u 

1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 
1700 u 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

254401 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 

- - ---
Lab Code: AQUAI Case No.: KWFLA SAS No.: SDG No. : 53 057 , 

Matrix (soil/water): SOIL Lab Sample ID: 267273 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 64.4 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR - -7440-36-0 Antimony NR - -7440-38-2 Arsenic NR - -7440-39-3 Barium NR -Beryllium 7440-41-7 NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 7.8 E* p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury NR - -7440-02-0 Nickel NR -
7440-09-7 Potassium NR 

-
7782-49-2 Selenium NR - -
7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -Cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

254501 
Lab Name: ITS_AQUATEC LABORATORIES Contract: 95211 ---
Lab Code: AQUAI Case No.: KWFLA SAS No. : SDG No.: 53057 

Matrix {soil/water): SOIL Lab Sample ID: 267274 

Level (low/med): LOW Date Received: 08/12/95 

% Solids: 73.3 

Concentration Units {ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum NR - ---Antimony 7440-36-0 NR 
7440-38-2 Arsenic - - NR - -7440-39-3 Barium NR -
7440-41-7 Beryllium NR -
7440-43-9 Cadmium NR 
7440-70-2 Calcium- - NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead 11. 6 E* p 

- - - -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -
7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 
7440-23-5 Sodium-- - NR 

Thallium -7440-28-0 NR 
7440-62-2 Vanadium- - NR 
7440-66-6 Zinc - - NR -cyanide_ NR -

- -
Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN ILM02.l 



FORJ\1 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

254701 
Lab Narr.e: ;AQGATEC, INC. Contract: 95211 

Lab Code : AQU."'1.I Case No. : K'fl'FLA SAS No. : SDG No. : 53057 

Matrix: ( l/water) SOIL Sample ID: 267275 

Sample wt/vol: 30.0 (g/mL} G Lab File ID: 01SE951540-I201 

%'Moisture: 18 decanted: (Y/N} N Date Received: 08/12/95 

Extraction: (SepF/Cont/Sonc} SONC Date Extracted:08/l7/95 

Concentrated Extract Volume: lO(mL} Date Analyzed: 09/03/95 

Injection Volume: l. 0 (uL) Dilution Factor: 500.0 

GPC Cleanup: (Y/N) Y pH: 7.7 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg} UG/KG 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC ----------
319-86-8--- ----delta-BHC 

----,--,---.,--,------
58 - 89 - 9 - - - - - - -gamma-BHC (Lindane) -----76-44-8------ --Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-------Heptachlor epoxide 
959-98-8 --- ---Endosulfan I -----
60-57-1---- ----Dieldrin 
72-55-9---------4,4' --------------
72-20-8-- ------Endrin 
33213-65-9------Endosu~l~f_a_n_I_I _______ _ 
72-54-8---- ----4,4'-DDD 
1031-07-8----- -Endosulf-an--s-u~l~f-a_t_e ____ _ 
50-29-3------ -4,4'-DDT 

~----------72 - 43 - 5 - -------Methoxychlor 
53494-70-5------Endrin keton_e _______ _ 
7421-93-4-------Endrin aldehyde 
57 74-9---------Chlordane -------
8001-35-2-------Toxaphene~---------
12674-11-2------Aroclor-1016 
1104-28-2-------Aroclor-1221 _______ __ 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 _______ __ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 _______ _ 
11096-82-5------Aroclor-1260 ----------

FORM I PEST 

1000 u 
1000 G 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2100 u 
6400 
2100 
2100 u 
9300 
2100 u 

22000 
10000 

2100 u 
2100 u 

10000 u 
100000 u 

10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 
10000 u 

Q 

~ } ; ! ;" ' ; r ; (_ 



lA EPA SAiV!PLE NO. 
VOLATILJE ORGAN'ICS AL\JALYSIS DATA SHEET 

2579.Cll 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : 

Matrix: (soil/water) "WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Colurnn:CAP 

Soil Extract Volume: 

5.0 (g/mLl ML 

LOW 

ID: 0. 53 (mm) 

(uL) ----

S:cG No.: 52879 

Lab Sample ID: 266030 

Lab File ID: L266030V.D 

Date Received: 08/04/95 

Date Ana~.yzed: 08/09/95 

Dilution Faccor: 1.0 

Soil Aliquot Volume: ___ (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 
74-83 9---------Bromomethane 
75-01-4 -- - - - - Vinyl Chloride 
75-00 3-------- Chloroethane 
67-64 1-- - - ·· - - -Acetone 
75-15-0---- ·· - - - carbon Disulfide 
75-35-4---- ·· - - -1, 1-Dichloroethene 
75-34-3- - - - ·· - - -1, 1-Dichloroethane 
540-59 0--------1,2-Dichloroethene (total) -67-66-3-------- Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
75-27-4-------- Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6------- -Trichloroethene 
124-48-1--- ----Dibromochloromethane 
79-00-5-- ----1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--- ---Tetrachloroethene 
108-88-3--------Toluene 
100-41-4-- -----Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------Chloroprene 
107-02 8----··- -Acrolein 
75-69-4- - - - - ·· - - -Trichlorofluoromethane 
108-05-4--------Vinyl Acetate 
74-88-4---- ·· - - -Methyl Iodide 

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
3 
5 
5 
5 
5 

20 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 

-

3/90 
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lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SE::SET 

257901 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SLG No.: 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266030 

Sample wt/vol: 5.0 (g/rnL) ML File ID: L266030V.D 

Level: (low/med) 

% Moisture: not dee. 

GC Colurnn:CAP 

LOW 

ID : o . s 3 (nun) 

Date Received: 08/04/95 

Date Analyzed: 08/09/95 

Dilution Factor: 1.0 

(uL) ----Soil Extract Volume: Soil Aliquot Volu.~e: (uL} 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107·12-0--------Propionitrile _______ _ 
107-05 1--------Allyl Chloride ..,..-------74 95-3---------Methylene Bromide _____ _ 
126-98-7--------Methacrylonitrile ------106-93-4--------1,2 Dibrornoethane ------80-62-6------- -Methyl Methacrylate -,,...----630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4 --------1,2,3-Trichloropropane --
110-57 6--------trru.~s-1,4-Dichloro-2-butene 
96-12-8----- -1,2-Dibrorno-3-chloropropane= 
107-13-1--------Acrylonitrile --------75-71-8---------Dichlorodifluoromethane ---75-09-2---------Methylene Chloride -.,...----156-60 5--------trans-1,2-DichloYoethene 
75-25-2---------Brornofo:rm --
108-90-7--------Chlorobenzene --------156-59-2-------- 1,2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------ -1,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lA EPA SAJ."l.'.PLE NO. 
VOLATILE ORGANICS Al~YSIS DATA SHEET 

258001 
Na..ue: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No.: KWFLA SAS No.: so::; No. : 52879 

~..atrix: (soil/water) WATER 

Sample wt/vol: 5.0 {g/rnL) ML 

Level: (low/med) LOW 

% Moisture: not dee. 

GC Column:CAP 

Lab Sample ID: 266032 

Lab File ID: L266032V.D 

Date Received: 08/04/95 

Date Analyzed: 08/09/95 

Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0.53 (:mm} 

(uL) ---- Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/L Q 

74 87-3------- - Chlorornethru.J.e 
74-83-9----- - -Brornornethane 
75-01-4---------Vinyl Chloride 
75-00-3 --------Chloroethane 
67-64-1---------Acetone 
75-15-0---- - - - -carbon Disulfide 
75-35-4----- ---1,1-Dichloroethene 
75-34-3------ --1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) -67-66-3---------Chloroforrn 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
5 6 - 2 3 - 5 - - - - - ·- - - - carbon Tetrachloride 
75-27-4------ --Brornodichloromethane 
78-87-5- -------1,2-Dichloropropane 
79-01-6-- ------Trichloroethene 
124-48-1--------Dibrornochlorornethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
108-10-l--------4-Methyl-2-pent3llone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total} 
126-99-8------- Chloroprene 
107-02 8--------Acrolein 
75-69-4 -------Trichlorofluorornethane 
108-05-4--------Vinyl Acetate 
74-88-4---------Methyl Iodide 

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5 
5 
5 
5 
5 
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5 
5 
5 
5 
5 
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s 
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10 
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s 
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s 
s 
s 
5 
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5 
5 
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-
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u 
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u 
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lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

258001 
Name: AQUATEC, INC. Contract: S.::5211 

Lab Code: AQUA.I Case No. : KWFLA SAS No.: Sr:G No.: 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266032 

Sample w.t/vol: 5.0 {g/mL) ML Lab File ID: L266032V.D 

Level: {low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID: 0.53 {.mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volu.~e: (uL) 

CONCENTRATION UNITS: 
CA.S NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12 0--------Propionitrile _______ _ 
107 05-1--------Allyl Chloride -------74-95-3---------Methylene Bromide ------126-98-7--------Methacrylonitrile ------106 93-4--- ---1,2-Dibromoethane ------80-62-6------ -Methyl Methacrylate -,,....----630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4----- --1,2,3-Trichloropropane --
110-57-6---- ---trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107-13-1 -------Acrylonitrile --------75-71-8---- ----Dichlorodifluoromethane ---75-09-2---------Methylene Chloride -.,....----156-60-5--------trans-1,2 Dichloroethene 
75-25-2---------Bromoform --
108-90-7--------Chlorobenzene ----=------156- 59 -2- - - - - - - - -1,2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------ -1,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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U.S. EPA - CLP 

1 · EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258004 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Mat!ix (soil/water): WATER Lab Sample ID: 266035 
Level (low/med): LOW Date. Received: 08/04/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony= -7440-36-0 NR -7440-38-2 Arsenic NR 
Barium - -7440-39-3 NR 

7440-41-7 Beryllium - NR 
7440-43-9 Cadmium - NR 

Calcium- -7440-70-2 NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR 
Potassium -7440-09-7 NR 

7782-49-2 Selenium - NR 
Silver - -7440-22-4 NR 
Sodium-- -7440-23-5 NR 
ThalliUJil -7440-28-0 NR 
Vanadium- -7440-62-2 NR 
Zinc - -7440-66-6 NR -cyanide_ 10.0 u AS 

7440-31-5 Tin NR - -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

ments: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258005 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266036 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: a.a 

Concentration Units (ug/L or mg/kg dry weight) : UG/ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-~ 

7440-41-7 
~/ 44 0-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

'-- ..... mments: 

Analyte Concentration c 
-Aluminum 14.9 B 

Antimony_ 2.4 u 
Arsenic 2.1 u -Barium .8 B 
Beryllium 0.24 B 
Cadmium 0.20 u 
Calcium- 125000 
Chromium -

1. 3 u -Cobalt 0.79 u --Copper __ . 1 u 
Iron 4 .2 B 
Lead 1.7 u 
Magnesium 357000 -Manganese 2.6 B 
Mercury_ 0.08 u 
Nickel l. 6 u 
Potassium 152000 -Selenium 3.0 u 
Silver - 1. 5 u 
Sodium-- 3310000 -Thallium 3.5 B 
Vanadium- 1. 8 B -Zinc 1. 3 B 
cyanide_ -Tin 4.9 u 

-
-
-
-
-
-_,, 
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p 
-p -p 

E --- p-
-p 
-p -p 
-N p --- -E p --- -p 
-CV 

p 
-E p --- -p 

p-
-p 
-p 
-p 
-p 
-NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

0()1-y 



FORM 1 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

25BOO b 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No . : KWFLA SAS No . : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

SDG No.: 52879 

Lab Sample ID: 266037 

Lab File ID: 26AUG951207-I031 

Date Received: 08/04/95 

Date Extracted:08/09/95 

Date Analyzed: 08/27/95 

Dilution Factor: 1.0 

Sulfur Cleanup : (Y /N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC (Lindane) 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0 .so. u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 a.so u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

FORM I PEST 

OCG.2.~6 



lA EPA SAMPLE NO. 
VOLP--TILE ORGANICS ANALYSIS DATA SHEET 

0258101 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SD3 No.: 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266041 

Sa.111.ple wt/vol: 5.0 (g/rnL) G Lab File ID: 0266041V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 32 Date Analyzed: 08/09/95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (mm) 

(UL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chlorornetha.~e 15 u 
74-83-9 - - - - - Brornornethane 15 u 
75-01 4------ - -Vinyl Chloride 15 u 
75-00-3---------Chloroethane 15 u 
67-64-1---------Acetone 26 
75-15-0--- - - - - - carbon Disulfide 7 u 
75-35-4---------1,1-Dichloroethene 7 u 
75-34-3---------1,l-Dichloroethane 7 u 
540-59-0--------1,2-Dichloroethene (total) 7 u 
67-66-3- -------Chloroform - 7 u 
107-06-2--------1,2-Dichloroethane 7 u 
78-93-3---------2-Butanone 15 u 
71-55-6---------1,l,1-Trichloroethane 7 u 
56-23-5---------Carbon Tetrachloride 7 u 
75-27-4---------Bromodichlorornethane 7 u 
78-87-5-------- 1,2-Dichloropropa.~e 7 u 
79-01-6------- -Trichloroethene 7 u 
124-48-1----- --Dibromochlorornethane 7 u 
79-00-5---------1,1,2-Trichloroethane . 7 u 
71-43-2---------Benzene 7 u 
10061-02-6------trans-1,3-Dichloropropene 7 u 
108-10-1----- --4-Methyl-2-pentanone 15 u 
591-78-6--- ----2-Hexanone 15 u 
127-18-4--------Tetrachloroethene 7 u 
108-88-3--------Toluene 7 u 
100-41-4--- ----Ethylbenzene 7 u 
100-42-5-- -----Styrene 7 u 
1330-20-7-------Xylene (total l 7 u 
126-99-8 -------Chloroprene 29 u 
107-02-8--------Acrolein 29 u 
75-69-4---------Trichlorofluorornethane 7 u 
108-05-4--------Vinyl Acetate 15 u 
74-88-4---------Methyl Iodide 7 u 

FORM I VOA-1 3/90 



lA-2 EPA SAJ~LE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0258101 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: sr:x:; No.: 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266041 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0266041V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 32 Date Analyzed: 08/09/95 

GC Colurnn:CAP ID: 0 . 53 (rmn) 

___ (uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

107-~2-0--------Propionitrile --------107-05-1--------Allyl Chloride ..,.--,,------74 - 95 - 3 - - - - - - - - -Methylene Bromide ------126-98-7--------Methacrylonitrile ------106-93-4--------1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate -----630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6--------trans-l,4-Dichloro-2-butene 
96-l2-8---------l,2-Dibromo-3-chloropropane
l07-l3-l--------Acrylonitrile -
75-71-8---------Dichlorodifluoromethane ---75-09-2---------Methylene Chloride -.,.....----156 - 60 - 5 - - -~----trans-1,2-Dichloroethene 
75-25-2---------Bromoforrn --
108-90-7--------Chlorobenzene --------156-59-2--------cis-1,2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-1,3-Dichloropropene --

FORM I VOA-2 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

15 
7 
7 
7 
7 
7 
7 
7 
7 

___ (uL) 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

---
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258102 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab Sample ID: 266042 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 66.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 

-7429-90-5 Aluminum 669 -
7440-36-0 Antimony_ 0.44 B 
7440-38-2 Arsenic 0.81 B -7440-39-3 Barium 8.7 B 
7440-41-7 Beryllium 0.09 B 
7440-43-9 Cadmium .44 B 
7440-70-2 Calcium- 304000 

Chromium -7440-47-3 3.0 - -7440-48-4 Cobalt 0.14 B --7440-50-8 Copper __ 8.0 -7439-89-6 Iron 1090 -7439-92-1 Lead 12.8 
Magnesium 7439-95-4 1530 -7439-96-5 Manganese 9.6 -7439-97-6 Mercury_ 0.05 u 

7440-02-0 Nickel 3.3 B 
7440-09-7 Potassium 15 B 
7782-49-2 Selenium 0.56 B -
7440-22-4 Silver .18 u 
7440-23-5 Sodium-- 4090 -7440-28-0 Thallium 0.42 u 
7440-62-2 Vanadium- 2.5 B -7440-66-6 Zinc 33.3 -cyanide_ 0.55 u 
7440-31-5 Tin 1. 6 B -

-
-
-
-
-
-
-
-

Color Before: GRAY --- Clarity Before: 
Color After: YELLOW Clarity After: CLEAR 

c.. ..ments: 

Q 

E ---

E --

E ---
E 

-E-
---E ---

N ---

·N ---
E* - -

M 

-p -p -p 
-p 

p 
-p 
-p 
-p -p -p -p 
-p -
-p 
-CV 

p -
-p -p -
-p -p -p 

AS 
p -
-
-
-

-
-

-
Texture: COARSE 
Artifacts: 



FORM l CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA S:HEET 

258103 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : S:CG No.: 52879 

Matrix: (soil/wa~er) SOIL Lab Sample ID: 266043 

Sample wt/vol: Lab File ID: 29AUG950853-Il01 

% Moisture: 38 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Date Received: 08/04/9::; 

Date Extracted:08/08/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/29/95 

Injection Volume: 1. 0 (uL) Dilution Factor: 100.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

319-84-6--------alpha-BHC __________ ~ 
319-85-7--------beta-BHC 
319-86-8--------delta-BH=c--------~ 

58-89-9---------gamma-BHC (Lindane) ----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1---------Dieldrin 

.~---------72 - 55 - 9 - - - - - - - - - 4, 4' - DDE 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II 
72-54-8---------4,4'-DDD -------
1031-07-8-------Endosulfan sulfate 
50-29-3---------4,4'-DDT -----
72-43-5---------Methoxychlor 
53494-70-5------Endrin keton_e ______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane ------
8001-35-2------ -Toxaphene 
12674-ll-2------Aroclor-1~0~1~6---------

11104-28-2------Aroclor-1221 
1114 - 16 - 5 - - - - - - - Aro cl or - 1232 ---------
53469-21-9--~---Aroclor-1242 _______ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 _______ _ 
11096-82-5------Aroclor-1260 --------

FORM I PEST 

270 u 
270 u 
270 u 
270 u 
270 u 
270 u 
270 u 
270 u 
550 u 
550 u 
550 u 
550 u 
550 u 
550 u 

5000 ---2700 u 
550 u 
550 u 

2700 u 
27000 u 

2700 u 
2700 u 
2700 u 
2700 u 
2700 u 
2700 u 
2700 u 

000.2.J7 



lA EPA SAMPLE NO. 
VOLATILE O~GANICS ANALYSIS DATA SHEET 

258201 
Lab Name: AQUATEC' INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med} 

~ Moisture: not dee. 

GC Colunm:CAP 

Soil Extract Volume: 

5.0 (g/mL} ML 

LOW 

ID: 0.53 (mm) 

(uL) ----

srx:; No.: 52879 

Lab Sample ID: 266044 

Lab File ID: L266044V.D 

Date Received: 08/04/95 

Date Analyzed: 08/09/95 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3-------- Chloromethane 10 u 
74-83-9------- -Bromomethane 10 u 
75-01-4---------Vinyl Chloride 10 u 
75-00-3---------Chloroethane 10 u 
67-64-1-- ------Acetone 10 u 
75-15-0---------Carbon Disulfide 5 u 
75-35-4---------1,1-Dichloroethene 5 u 
75-34-3---------1,1-Dichloroethane 5 u 
540-59-0---~--- 1,2-Dichloroethene (total) 5 u -67-66-3-------- Chloroform 20 
107-06-2--------1,2-Dichloroethane 5 u 
78-93-3---------2-Butanone 10 u 
71-55-6--- -----1,1,1 Trichloroethane 5 u 
56-23-5---------carbon Tetrachloride 5 u 
75-27-4---------Bromodichloromethane 4 J 
78-87-5---------1,2-Dichloropropane 5 u 
79-01-6---------Trichloroethene 5 u 
124-48-1--------Dibromochloromethane 5 u 
79-00-5--- -----1,1,2-Trichloroethane 5 u 
71-43-2---------Benzene 5 u 
10061-02-6------trans-1,3-Dichloropropene __ 5 u 
108-10-1--------4-Methyl-2-penta~one 10 u 
591-78-6--------2-Hexanone 10 u 
127-18-4--------Tetrachloroethene 5 u 
108-88-3--------Toluene 5 u 
100-41-4--------Ethylbenzene 5 u 
100-42-5--------Styrene 5 u 
1330-20-7-------Xylene (total} 5 u 
126-99-8--------Chloroprene 5 u 
107-02-8--------Acrolein 20 u 
75-69-4---------Trichlorofluoromethane 5 u 
108-05-4--------Vinyl Acetate 5 u 
74-88-4---------Methyl Iodide 5 u 

FORM I VOA-1 3/90 

.~ ·f-'G .. \., ) J ..J.. ,,.:,ri 



lA-2 EPA Sl-\MPLE NO. 
VOLATILE ORGANICS A."JALYSIS DATA SHEET 

258201 
Name: AQUATEC, Contracc: .J5211 

Lab Code: AQUJ.\J Case No . : .KWFLA. .SAS No. : SCG No.: 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266044 

Sample wt/vol: 5.0 (g/mL) ML 

LOW 

File ID: L266044V.D 

Level: (low/med) Date Received: 08/04/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID : 0 . 5 3 (rmn) Dilution Factor: 1.0 

Extract Volume: (uL) ---- Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

107-12-0--------Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3---------Methylene Bromide 
126-98-7----- --Methacrylonitrile 
106-93-4---- ---1,2-Dibrornoethane 
80-62-6------- -Methyl Methacrylate 
630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4- -------1,2,3-Trichloropropane --
110-57-6-- --- trans-1,4-Dichloro-2-butene 
96-12 8--- -----l,2-Dibromo-3-chloropropane 
107-13 1 ------Acrylonicrile 
75-71-8 -------Dichlorodifluoromethane 
75-09 2---------Methylene Chloride 
156-60-5- ------trans-1,2-Dichloroethene --75-25-2---------Bromoform 
108-90-7--------Chlorobenzene 
156-59-2-------- -1,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene ~-

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5' 
5 
5 
5 
5 
5 
5 
5 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

---

3/90 

OOOi.;~1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258204 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 

Lab Sample ID: 266047 
Date Received: 08/04/95 

Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum NR 

Antimony= -7440-36-0 NR -
7440-38-2 Arsenic NR - -7440-39-3 Barium NR -
7440-41-7 Beryllium NR -
7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
Chromium -

7440-47-3 NR - -
7440-48-4 Cobalt NR -- -7440-50-8 Copper NR -- -
7439-89-6 Iron NR -
7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -7440-28-0 Thallium NR 

Vanadium- -7440-62-2 NR - -
7440-66-6 Zinc NR -Cyanide 5.0 u AS -7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

.Illents: 

1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

000019 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258205 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Sample ID: 266048 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429 90 5 
7440-36-0 
7440-38-2 
7440-39-:) 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782'-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

.unents: 

Analyte Concentration c 
-Aluminum 35.1 B 

Antimony- 2.4 u 
Arsenic - 2.1 u -Barium 3.2 u 
Beryllium 0.07 u 
cadmium 0.20 u 
Calcium 249 B 
Chromium • 3 u -Cobalt 0.80 u --Copper __ .1 u 
Iron 2 .2 u 
Lead 1. 7 u 
Magnesium 68.6 u 
Manganese 0. 30 u 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 38.8 u 
Selenium 3.0 u 
Silver 1.5 u 
Sodium-- 259 u 
Thallium 3.5 u 
Vanadium- .1 u -Zinc 0.61 B 
Cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p 
-p 
-p 
-p 
-E p 

--- -p 

-N p 
-E- -p --- -p 

-CV 
p 
-

E p --- -p 
-p 
-p 
-p 
-
-
-NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

000tJ2n 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

258206 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL} ML 

% Moisture: decanted: (Y/N} 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

SDG No.: S2879 

Lab Sample ID: 266049 

Lab File ID: 26AUG9Sl207-I041 

Date Received: 08/04/9S 

Date Extracted:08/09/95 

Date Analyzed: 08/27/9S 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC (Lindane) 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin o.oso u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-S4-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
S0-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor a.so u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0 .10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 a.so u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-12S4 a.so u 
11096-82-5------Aroclor-1260 a.so u 

FORM I PEST 

000~.J8 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

258208 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SDG No. : 52879 

Matrix: {soil/water) WATER Lab Sample ID: 266051 

Sample wt{vol: 878.0 (g/mL) ML Lab File ID: 26AUG951207-I051 

% Moisture : decar1ted: (Y /N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Date Received: 08/04/95 

Date Extracted:08/09/95 

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/27/95 

Injection.Volume: 1. 0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CONCE:NTR.ATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC --------~ 
319-86-8--------delta-BHC 

---.-------~ 58-89-9---------garnma-BHC (Lindane) ----76-44-8---------Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1---------Dieldrin ----------72 - 55 - 9 - - - - - - - - - 4, 4' - DD E 
72-20-8---------Endrin ----------
33213-65-9----- -Endosulfan II -------72-54-8---------4,4'-DDD 
1031-07-8-------E...~dosulf_an_s_u_l~r=-a-t_e ____ _ 
50-29-3---------4,4'-DDT .,..........---------72 - 43 - 5 - - - - - - - - - Meth oxy c hl or 
53494-70-5------Endrin keton_e ______ _ 
7421-36-3-------Endrin aldehyde ------12789-03-6------Chlordane 

--------~ 8001-35-2-------Toxaphene 
12674-ll-2------Aroclor-l~0-1~6--------

11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 _______ _ 

0.057 u 
0.057 u 
0.057 u 
0.057 u 
0.057 u 
0.057 u 
0.057 u 
0.057 u 
0.11 u 
0.11 u 
0.11 u 
0.11 u 
0.11 u 
0.11 u 
0.11 u 
0.57 u 
0.11 u 
0.11 u 
0 .57 u 
5.7 u 

0.57 u 
0.57 u 
0.57 u 
0.57 u 
0.57 u 
0.57 u 
0.57 u 

Q 

---------------------- ------- ----

FORM I PEST 

0CO~J9 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

258301 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SD3 No.: 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266053 

Sample wt/vol: 5.0 (g/rnL) ML Lab File ID: L266053V .D 

Level: (low/med) LOW Date Received: 08/04/95 

~ Moisture: not dee. Date Analyzed: 08/09/95 

GC Colurrm:CAP ID: 0. 53 (rrrrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane -------
67-64-1---------Acetone 
75-15-0---------Carbon =D~i-s-u~l~f~i~d-e _____ _ 
75-35-4---------1,1-Dichloroethene -----75-34-3---------1,1-Dichloroethane -----540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform ---------107 - 06 -2 - - - - - - - - l, 2 -Di ch lo roe thane 
78-93-3---------2-Butanone -----
71-55-6---------1, l, l-Trichloroethane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene -----
124-48-1--------Dibromochloromethane ----79-00-5---------1,1,2-Trichloroethane ----71-43-2---------Benzene 

--~--------1006 l - 02 - 6 - - - - - - trans - l, 3 -Di ch lo r op rope n e_. _ 
108-10-1--------4-Methyl-2-pentanone ----591-78-6--------2-Hexanone ---------127 - l 8 - 4 - - - - - - - -Tetra c hl or o et hen e 
108-88-3--~-----Toluene ------
100-41-4-- -- -- --Ethylbenzene _______ _ 
100-42-5--------Styrene~--~-------
1330-20-7-------Xylene (total) -------126-99-8--------Chloroprene 
107-02-8--------Acrolein ---------
75-69-4---------Trichlorofluoromethane ---108-05-4--------Vinyl Acetate --------
74-88-4---------Methyl Iodide --------

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
10 

5 
-::i 
..) 

5 
5 
5 
5 

20 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

258301 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SI:G No. : 52B79 

Matrix: (soil/water) WATER Lab Sample ID: 266053 

Sample,wt/vol: 5.0 (g/rnL) ML 

LOW 

Lab File ID: L266053V.D 

Level: (low/med) Date Received: 08/04/95 

~ Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP ID: 0. 53 (rrrrn) Dilution Factor: 1.0 

Soil Aliquot Volume: Soil Extract Volume: (uL) ----

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

107·12-0--------Propionitrile --------107-05-1--------Allyl Chloride -------74-95-3---------Methylene Bromide 
126-98-7--------Methacrylonitrile ------

------106-93-4--------1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate -----630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6--------trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane-
107-13-1--------Acrylonitrile -
75-71-8---------Dichlorodifluoromethane ---75-09-2---------Methylene Chloride -.,...----156-60-5--------trans-1,2-Dichloroethene 
75-25-2---------Bromoform --
108-90-7--------Chlorobenzene ----:------156- 59 -2- - - - - - - - cis- l, 2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

___ (uL) 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

---

3/90 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS A."l\l:ALYSIS DATA SHEET 

258401 
Lab Name: AQUATEC, INC. Contract: 95.211 

Lab Code : AQUAI Case No. : KWFLA SAS No. : SOO No.: 52879 

.Matrix: (soil/water) WATER Lab Sarnple ID: 266055 

Sample wt/vol: 5.0 (g/mL) ML 

LOW 

Lab ID: L266055V .D 

Level: (low/med) Date Received: 08/04/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Colurnn:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (rmn) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOllliTI (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 10 u 
74-83-9---------Bromomethane 10 u 
75-01-4---------Vinyl Chloride 10 u 
75-00-3---------Chloroethane 10 u 
67 64-1---- - - - -Acetone 10 u 
75-15-0---------Carbon Disulfide 5 u 
75-35-4 -------1,1-Dichloroethene 5 u 
75-34-3---------1,1-Dichloroethane 5 u 
540-59-0--------1,2-Dichloroethene (total) 5 u -67-66-3---------Chlorofonn 5 u 
107-06-2 - - - - --1,2-Dichloroethane 5 u 
78-93-3---------2-Butanone 10 u 
71-55-6---------l,l,l-Trichloroethane 5 u 
56-23-5----- - - -Carbon Tetrachloride 5 u 
75-27-4---------Bromodichloromethane 5 u 
78-87-5---------1,2-Dichloropropane 5 u 
79-01-6---------Trichloroethene 5 u 
124-48-1--------Dibramochloromethane 5 u 
79-00-5 --------1,1,2-Trichloroethane 5 u 
71-43-2---------Benzene 5 u 
10061-02-6------trans-l,3-Dichloropropene __ 5 u 
108-10-1--------4-Methyl-2-penti'lllone 10 u 
591-78-6--------2-Hexanone 10 u 
127-18-4--------Tetrachloroethene 5 u 
108-88-3----- --Toluene 5 u 
100-41-4--------Ethylbenzene 5 u 
100-42-5--------Styrene 5 u 
1330-20-7-------Xylene (total) 5 u 
126-99-8--------Chloroprene 5 u 
107-02-8--------Acrolein 20 u 
75-69-4---------Trichlorofluoromethane 5 u 
108-05-4--------Vinyl Acetate 5 u 
74-88-4---------Methyl Iodide 5 u 

FORM I VOA-1 3/90 



lA-2 EPA SAI"1PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

258401 
Lab Name: AQUATEC, INC. Contract: '.:'5211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: S:cG No. : 521379 

Matrix: (soil/water) WATER Lab Sample ID: 266055 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L26605.:iV.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (mm) 

(UL) ---- Soil Aliquot Volume: ___ (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

107-12-0--------Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3---------Methylene Bromide 
126-98-7--------Methacrylonitrile 
106-93-4--------1,2-Dibromoethane 
80-62-6---------Methyl Methacrylate 
630-20-6--------1,1,1,2-Tetrachloroethane __ 
96-18-4---------1,2,3-Trichloropropane 
110-57-6--------trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---------Dichlorodifluoromethane 
75-09-2---------Methylene Chloride 
156-60-5--------trans-l,2-Dichloroethene --75-25-2---------Bromoform 
108-90-7--------Chlorobenzene 
156-59-2--------cis-1,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 
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u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258404 
Lab Name: ITS AQUATEC LABORATORI.ES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266058 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum NR 

Antimony= 
-

7440-36-0 NR 
7440-38-2 Arsenic NR - -7440-39-3 Barium NR 
7440-41-7 Beryllium - NR -/440-43-9 Cadmium NR 

calcium- -7440-70-2 NR 
chromium -

7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -
7439-89-6 Iron NR -7439-92-1 Lead NR -
7439-95-4 Magnesium NR -
7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR - -

7440-66-6 Zinc NR -Cyanide_ 5.0 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -

,- - -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

1.. . .ments: 

000021 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258405 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water) : WATER Lab Sample ID: 266059 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-:-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Cnlor After: COLORLESS 

~ .. 11IDents: 

Analyte Concentration c Q 

-
Aluminum 28.7 B 
Antimony= 2.4 u 
Arsenic 2.1 u -Barium 9.7 B 
Beryllium 0.25 B 
Cadmium 0.20 u -Calcium 122000 E 
Chromium - ---

1. 3 u -Cobalt 0.80 u --Copper __ 1.1 u 
Iron 50.1 B 
Lead 1. 7 u N ---Magnesium 340000 E - ---Manganese 3.9 B 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 147000 E - ---
Selenium 3.0 u -Silver 1. 5 u 
Sodium-- 3090000 -Thallium 3.5 u 
Vanadium- 1. 2 B -Zinc 1. 8 B 
Cyanide_ -
Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

M 

-p 
-p 
-p 
-p 
-p -p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-p 
-CV 

p 
-p 
-p 
-p 
-p 
-p 
-p -p 
-NR 

p 
-

-
-
-
-
-
-
-
-

Texture: 
Artifacts: 

1 



FOR.i."1 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS AL'l:ALYSIS DATA SHEET 

258406 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SDG No. : 52879 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

Lab Sample ID: 266060 

Lab File ID: 26AUG951207-I091 

Date Received: 08/04/95 

Date Extracted:08/09/95 

Date Analyzed: 08/27/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamrna-BHC (Lindane) 0.050 u 
76-44-8---------Heotachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 1.4 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.20 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 a.so u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

FORM I PEST 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS Al'{ALYSIS DATA SHEET 

258501 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KV<rLA SAS No. : SOS No.: 52879 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mLJ G 

LOW 

~ Moisture: not dee. 66 

GC Colurrm:CAP 

Lab Sample ID: 266062 

Lab File ID: 0266062I3V.D 

Date Received: 08/04/95 

Date Analyzed: 08/14/95 

Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (mm) 

(UL) 
-~--

Soil Aliquot Volume: ___ (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3-------- Chlorornethane 
74-83-9---------Bromomethane 
75-01-4 --------Vinyl .de 
75-00-3------ -Chloroethane 
67-64-1- - - - - - -Acetone 
75-15-0- ------Carbon Disulfide 
75-35-4---- ----1,1-Dichloroethene 
75-34-3---- ----1,1-Dichloroethane 
540-59 0----- -1, 2 Dichloroethene (total) -67-66-3------ -Chloroform 
107 06-2 - - - - -1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5------ --Carbon Tetrachloride 
75-27-4- - - - - - -Bromodichlorornethane 
78-87-5-------- 1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1-- -----Dibromochlorornethane 
79-00-5---- ---1,1,2-Trichloroethane 
71-43-2-- ------Benzene 
10061-02-6 -----trans-1,3-Dichloropropene __ 
108-10-1-- -----4-Methyl-2-pentanone 
591-78-6-- -----2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3----- - -Toluene 
100-41-4------- Ethylbenzene 
100-42-5--------Styrene 
1330-20 7--- - - -Xylene (total) 
126-99-8------ -Chloroprene 
107-02-8-- - - - - -Acrolein 
75-69-4---------Trichlorofluorornethane 
108-05-4- - ---Vinyl Acetate 
74-88-4--------:Methyl Iodide 

FORM I VOA-1 

29 
29 
29 
29 
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15 
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lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS Al\ffiLYSIS DATA SHEET 

258501 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQU.ZU Case No. : KWFLA SAS No.: SD3 No.: 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266062 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0266062I3V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 66 Date Analyzed: 08/14/95 

GC Colurnn:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0 . 53 (rrrrn) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107·12-0--------Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3---------Methylene Bromide 
126-98-7--------Methacrylonitrile 
106-93-4--------1,2-Dibrornoethane 
80-62-6---------Methyl Methacrylate 
630-20-6--------1,1,1,2-Tetrachloroethane~-
96-18-4---------1,2,3-Trichloropropane 
110-57-6--------trans-l,4-Dichloro-2-butene 
96-12-8---------1,2-Dibrorno-3-chloropropane-
107-13-1--------Acrylonitrile 
75-71-8---------Dichlorodifluorornethane 
75-09-2---------Methylene Chloride 
156- 60-5- - - - - - - - trans-1, 2.-Dichloroethene --
75-25-2---------Brornoform 
156-59-2--------cis-l,2-Dichloroethene 
108-90-7--------Chlorobenzene 
79-34-5---------1,1,2,2-Tetrachloroethane~-
10061-01-5------cis-l,3-Dichloropropene 

FORM I VOA-2 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
29 
15 
15 
15 
15 
15 

250 
15 
15 
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--u 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258502 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix ·(soil/water): SOIL Lab Sample ID: 266063 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 5 . 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-7429-90-5 Aluminum 930 

Antimony- -7440-36-0 0.57 B 
Arsenic -7440-38-2 1.9 - -7440-39-3 Barium 11. 4 B 

7440-41-7 Beryllium 0.10 B 
7440-43-9 Cadmium 1.1 - -7440-70-:-2 Calcium 297 00 

Chromium -
7440-47-3 7.1 - -
7440-48-4 Cobalt· 0.30 B --7440-50-B Copper __ 22.5 -
7439-89-6 Iron 1850 -7439-92-1 Lead 43.2 -Magnesium 7439-95-4 2140 -7439-96-5 Manganese 11. 0 -7439-97-6 Mercury_ 0.07 B 
7440-02-0 Nickel 2.0 B 
7440-09-7 Potassium 295 B 
7782-49-2 Selenium 0.71 - -7440-22-4 Silver 0.20 u 
7440-23-5 Sodium-- 4590 -
7440-28-0 Thallium 0.46 u 
7440-62-2 Vanadium- 3.3 B -7440-66-6 Zinc 52.9 -Cyanide_ 0.76 u 
7440-31-5 Tin 2.6 B -

-
-
-
-
-
-
-
-

Color Before: GRAY --- Clarity Before: 
Color After: YELLOW Clarity After: CLEAR 

Q 

E ---

E ---

E ---E ---
E ---
E ---

N ---

·N ---
E* - -
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-
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Texture: MEDIUM 
Artifacts: 
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FORM l CLIENT SA.."'l:PLE NO . 
PESTICIDE ORGANICS A.'JALYSIS DATA SHEET 

258503 
Lab Name: AQUATEC, INC. Contract: 952ll 

Lab Code : AQUAI Case No. : KWFIA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 40 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL} 

GPC Cleanup: (Y/N) Y pH: 8.7 

SOO No. : 52879 

Lab Sample ID: 266064 

Lab File ID: 26AUG951207-I521 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/28/95 

Dilution Factor: 30000.0 

Sulfur Cleanup: (Y/N) N 

CAB NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 85000 u 
319-85-7--------beta-BHC 85000 u 
319-86-8--------delta-BHC 85000 u 
58-89-9---------gamma-BHC (Lindane) 85000 u 
76-44-8---------Heptachlor 85000 u 
309-00-2--------Aldrin 85000 u 
1024-57-3-------Heptachlor epoxide 85000 u 
959-98-8--------&~dosulfan I 85000 u 
60-57-1---------Dieldrin 170000 u 
72-55-9---------4,4'-DDE l70000 u 
72-20-8--- -----Endrin 170000 u 
33213-65-9------Endosulfan II 170000 u 
72-54-8---------4,4'-DDD 1100000 
1031-07-8-------Endosulfan sulfate 170000 u 
50-29-3---------4,4'-DDT 1000000 
72-43-5---------Methoxychlor 850000 u 
53494-70-5------Endrin ketone 170000 u 
7421-36-3-------Endrin aldehyde 170000 u 
12789-03-6------Chlordane 850000 u 
8001-35-2-------Toxaphene 8500000 u 
12674-11-2------Aroclor-1016 850000 u 
11104-28-2------Aroclor-1221 850000 u 
1114-16-5-------Aroclor-1232 850000 u 
53469-21-9------Aroclor-1242 850000 u 
12672-29-6------Aroclor-1248 850000 u 
11097-69-1------Aroclor-1254 850000 u 
11096-82-5------Aroclor-1260 850000 u 

--

FORM I PEST 



lA. EPA SAMPLE NO. 
VOLATILE ORGA..~ICS ANALYSIS DATA SHEET 

258601 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No.: KWFLA SAS No.: 

.Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column:CAP 

Soil Extract Volume: 

5.0 {g/mL) ML 

LOW 

ID: 0. 53 (rrrrn) 

(UL) ----

S:cG No.: 52879 

Lab Sample ID: 266065 

Lab File ID: L266065V.D 

Date Received: 08/04/95 

Date Analyzed: 08/09/95 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Cnloride 
75-00-3---------Chloroethane 
67-64-1----- - - -Acetone 
75-15-0---------carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) -67-66-3------ - -Cnlorof onn 
107-06-2--------1,2-Dichloroethane 
78-93-3----- ---2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tet'.l:'achloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5- -------1,1,2-Trichloroethane 
71-43-2--- -----Benzene 
10061-02-6------trans-l,3-Dichloropropene~-
108-10-1--------4-Methyl-2-pentRnone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------Chloroprene 
107-02-8--- - - -Acrolein 
75-69-4-------- Trichlorof luoromethane 
108-05-4--------Vinyl Acetate 
74-88-4-- ------Methyl Iodide 

FORM I VOA-1 
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Ll),.-2 EPA SAMPLE NO. 
VOLATILE ORGA.i.'JICS AN.l\LYSIS DATA SHEET 

258601 
Lab Na.T!le : AQUATEC, INC. Contract: ]5211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SLG No.: 52879 

Matrix: (soil/water) 'WATER Lab Sample ID: 266065 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L2660E5V .D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. Date Analyzed: 08/09/95 

GC Colurnn:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (rrrrn) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0- Propionitrile --------107-05-1 -------Allyl Chloride -:-::------74 - 95 - 3 - - - - - - - -Methylene Bromide 
126-98-7-- -----Methacrylonitrile _____ _ 
106-93-4--------1,2-Dibromoethane ------80 62-6---------Methyl Methacrylate -----630-20-6--------1,1,1,2-Tetrachloroethane 
96-18 4---------1,2,3-Trichloropropane --
110-57-6--------trans-l,4-Dichloro 2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---------Dichlorodiflu_o_r_o_m_e-than,---e---
75-09-2--- -----Methylene Chloride ____ _ 
156-60-5---~----trans-1,2-Dichloroethene __ 
75-25-2---------Bromoform 
108-90-7--------Chloroben_z_e_n_e _______ _ 
156-59 2--------cis-1,2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5----- cis-1,3-Dichloropropene --

FORM I VOA-2 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258604 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266068 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: o-::-0 

Concentration Units (ug/L or mg/kg dry weight): Uq/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony- -7440-36-0 NR 

7440-38-2 Arsenic - - NR - -
7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 

Calcium- -7440-70-2 NR 
7440-47-3 Chromium - NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper NR -- -7439-89-6 Iron NR -7439-92-1 Lead NR -
7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR 
7782-49-2 Selenium - NR 

Silver - -7440-22-4 NR -- -7440-23-5 Sodium NR -7440-28-0 Thallium NR -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide 5.0 u AS -7440-31-5 Tin NR - -
- -
- -
- -
- -·-
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

1.. ..unents: 

1 



U.S. EPA - CLP 

1 .EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258605 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI Case No.: K'~FLA SAS No.: --- SDG No.: 52879 

Lab Sample ID: 266069 
Date Received: 08/04/95 

Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: o.o 

concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: COLORLESS 

.ooents: 

Analyte Concentration c 
-Aluminum 39.1 B 

Antimony= 2.4 u 
Arsenic 2.1 u -Barium 9.9 B 
Beryllium 0.16 B 
Cadmium 0.20 u 
Calcium- 123000 
Chromium -1.3 u -
Cobalt 0.80 u. --Copper __ 1.1 u 
Iron 76.0 B 
Lead 1. 7 u 
Magnesium 346000 -Manganese 4.2 B 
Mercury_ 0.10 B 
Nickel 1. 6 u 
Potassium 150000 -Selenium 3.0 u -Silver 1. 5 u 
Sodium-- 3110000 
Thallium 3.5 -u 
Vanadium- 2.1 B -Zinc .2 B 
Cyanide_ -Tin 5.0 u 

-
-
-
-
-
-

r -
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

Q M 

-

-p 
p-
-p 
-
-E p - -- -p 
-p 
-p 
-p 
-N p --- -E --- -
-CV 

p -
E p --- -p 

-p 
-p 
-p -p 
-p 
-

NR 
p 
-

-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

oooo~s 



FOlli'1 l CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHE~T 

258606 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUA.I Case No. : KWFLA SAS No. : 

Matrix: (soil/water} WATER 

Sample wt/vol: 1000 (g/~l ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL} 

SDG No.: 52879 

Lab Sample ID: 266070 

Lab File ID: 26AUG951207-Il01 

Date Received: 08/04/95 

Date Extracted:08/09/95 

Date Analyzed: 08/27/95 

Dilution Factor: 1.0 

GPC Cleanup: {Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamma-BHC (Lindane) 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 1.5 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0 .46 
72-43-5---------Methoxychlor a.so u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 a.so u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

FORM I PEST 

ooo.2t;z 



lA EPA SAL\1PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

258701 
Lab Na"'Tle: AQUATEC 1 INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SD3 No. : 52.879 

~.atYix: (soil/water) SOIL Lab Sample ID: 266072 

Sample wt/vol: 5.0 (g/mLi G Lab File ID: 0266072I2V.D 

Level: {low/med) LOW 

~ Moisture: not dee. 46 

GC Column:CAP ID: 0. 53 (mm) 

Date Received: 08/04/95 

Date Analyzed: 08/14/95 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---- ----Chloromethane 18 
74-83-9--- -----Bromomethane 18 
75-01-4- -------Vinyl Chloride 18 
75-00-3--- ----Chloroethane 18 
67 64-1------ - -Acetone 31 
75-15-0---------carbon Disulfide 3 
75-35-4---------l,1-Dichloroethene 9 
75-34-3----- ---1,1-Dichloroethane 9 
540-59-0--- - - - 1,2-Dichloroethene (total) 9 -67 66-3------- -Chloroform 9 
107-06-2--------1,2-Dichloroethane 9 
78-93-3---- ----2-Butanone 7 
71-55-6---------1,1,l-Trichloroethane 9 
56-23-5---------carbon Tetrachloride 9 
75-27-4---- ----Bromodichloromethane 9 
78-87-5--- -----1,2-Dichloropropane 9 
79-01-6---------Trichloroethene 9 
124-48-1--------Dibromochloromethane 9 
79-00-5-- ------1,1,2-Trichloroethane 9 
71-43-2------- -Benzene 9 
10061-02-6------trans-1,3-Dichloropropene~- 9 
108-10-1--------4-Methyl-2-pentanone 18 
591 78-6--------2-Hexanone 18 
127-18-4-- - - --Tetrachloroethene 9 
108-88-3--------Toluene 9 
100-41-4--------Ethylbenzene 9 
100-42-5-----~--Styrene 9 
1330-20 7-------Xylene (total) 9 
126-99-8--------Chloroprene 37 
107-02-8--------Acrolein 37 
75-69-4---------Trichlorofluoromethane 9 
108-05-4-- -----Vinyl Acetate 18 
74-88-4---------Methyl Iodide 9 

FORM I VOA-1 

u 
u 
u 
u 
B 
J 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

.-."G 
\, • j -'- ·-~ r, 



lA-2 EPA SA.l'v!PLE NO. 
VOLATILE ORGAJ.'TICS ANAI..iYSIS DATA SEEET 

258701 
Lab Name: AQUATEC, INC. Concract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SD3 No. : 52879 

~..atrix: (soil/water) SOIL Lab Sample ID: 266072 

Sample wt/vol: 5.0 (g/rnL) G Lab File ID: 0266072I2V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 46 Date A.'1alyzed: 08/14/95 

GC Column:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3 --------Methylene Bromide 
126-98-7--------Methacrylonitrile 
106-93-4------- 1,2-Dibromoethane 
80-62-6---------Methyl Met.ha.cry late 
630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4------ --1,2,3-Trichloropropane --
110-57-6------ -trans 1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---- ----Dichlorodifluoromethane 
75-09-2---------Methylene Chloride 
156-60-5 - - - - - - - tra.:."J.S 1,2-Dichloroethene __ 
75-25-2---------Bromoform 
156-59-2--------cis-1,2-Dichloroethene 
108-90-7--------Chlorobenzene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-1,3-Dichloropropene --

FORr.j'. I VOA-2 

9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 
9 u 

18 u 
9 u 
9 u 
9 u 
9 u 
9 u 

90 
9 u 
9 u 

3/90 

OOG.:i .. ~1 



U.S. EPA - CLP 

1 EPA SAM:?LE NO. 
INORGANIC ANALYSES DATA SHEET 

258702 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/waEer): SOIL Lab Sample ID: 266073 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 54.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-

7429-90-5 Aluminum 973 
Antimony= 0.69 -7440-36-0 B 

7440-38-2 Arsenic 2.2 - -7440-39-:,3 Barium 12.1 B 
7440-41-7 Beryllium .12 B 
7440-43-9 Cadmium 1.1 

Calcimn- -7440-70-2 319000 
Chromium -7440-47-3 10.5 - -7440-48-4 Cobalt 0.35 B --7440-50-8 Copper __ 36.6 -7439-89-6 Iron 2030 -7439-92-1 Lead 60.6 -7439-95-4 Magnesium 2340 -7439-96-5 Manganese 12.6 -7439-97-6 Mercury_ 0.08 -7440-02-0 Nickel 2.2 B 

7440-09-7 Potassium 343 B 
7782-49-2 Selenium 0.65 

Silver - -7440-22-4 0.18 u 
7440-23-5 Sodium -- 5140 -
7440-28-0 Thallium 0.41 u 
7440-62-2 Vanadium- 3.5 B -7440-66-6 Zinc 67.6 

Cyanide_ 0.90 -u 
7440-31-5 Tin 3.1 B -

-
-
-
-
-
-
-
-

Color Before: GRAY --- Clarity Before: 
Cnlor After: YELLOW 

, •• ,,.;~:i. ... 
Clarity After: CLEAR 

-... .. Linents: 

Q 

E ---

E ---

E ---E ---E 
-E-
- --

N ---

·N ---
E* - -

M 

-p -p -p -p -p -p 
-p -p -p -p -p -p -p -p -CV 

p 
p 
-p 

p -p -p -p 
-p -AS 

p 
-

-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



FOR.!'1 1 CLIENT SP..MPLE NO. 
PESTICIDE ORGANICS Ai.'JA.LYSIS DATA S:HEET 

258703 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No . : SDG No. : 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266074 

Sample wt/vol: 30.0 (g/mL) G 

decanted: (Y/N) N 

Lab File ID: 26AUG951207-I531 

% Moisture: 46 Date Received: 08/04/95 

Date Ex.tracted:08/08/95 

Date Analyzed: 08/28/95 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: l. 0 (uL) Dilution Factor: 40000.0 

GPC Cleanup: (Y/N) y pH: 8.6 Sulfur Cleanup: (Y/N) N 

CONCEN'IRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC ~-------,,..-----
319-86-8--------delta-BHC ,.......,.,,_--,--,,.--,..------
58 - 89 - 9 - - - - - - - - - gamma - B H C (Lindane) ----
76-44-8------~--Heptachlor 
309-00-2--------Aldrin ---------
1024-57-3--~----Heptachlor epoxide 
959-98-8--------Endosulfan I -----
60-57-1----- ----Dieldrin 

.~---------72 - 55 - 9 - - - - - - - - - 4, 4' - DDE 
72-20-8---------Endrin ----------
33213-65-9------Endosulfan II -------72-54-8---------4,4'-DDD 
1031-07-8-------Endosulf_an_s_u~l~f~a-t_e ____ _ 
50-29-3---------4,4'-DDT .,......,,..---------72 - 43 - 5 - - - - - - - - - Meth o xy c hl or 
53494-70-5------Endrin keton_e ______ _ 
7421-36-3-------Endrin aldehyde 
12789-03-6------Chlordane -------
8001-35-2------ -Toxaohene 
12674-11-2------Arocior-l~0-1~6--------
11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232 _______ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 _______ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 _______ _ 

FORM I PEST 

120000 u 
120000 u 
120000 u 
120000 u 
120000 u 
120000 u 
120000 u 
120000 u 
250000 u 
250000 u 
250000 u 
250000 u 

1900000 
250000 u 

2400000 
1200000 u 

250000 u 
250000 u 

1200000 u 
12000000 u 

1200000 u 
1200000 u 
1200000 u 
1200000 u 
1200000 u 
1200000 u 
1200000 u 



1A EPA Sk'1PLE NO. 
VOLATILE ORGANICS Ai."lALYSIS DATA SHEET 

0258803 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Column:CAP 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

ID: 0 . 53 (rrrrn) 

(uL) ----

SD3 No. : 52 879 

Lab Sample ID: 266977 

Lab File ID: L266977V.D 

Date Received: 08/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Soil AliqJot Volurre: (uL} 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87 3--- - - - Chloromethane 
74 83-9-- ------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
67-64-1--- -----Acetone 
75 15-0---------Carbon Disulfide 
75-35-4 --------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--- ----1,2-Dichloroethene (total) -67-66-3---------Chlorofo:rm 
107-06-2----- --1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6----- ---1,1,1-Trichloroethane 
56-23-5-- -----Carbon Tetrachloride 
75-27-4---------Bromodichlorornethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8 -------Chloroprene 
107-02-8--------Acrolein 
75-69-4---------Trichlorofluorornethane 
108-05-4--------Vinyl Acetate 
74-88-4---------Methyl Iodide 

FORM I VOA-1 

10 u 
10 u 
10 u 
10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

10 u 
10 u 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

20 u 
5 u 
5 u 
5 u 
---

3/90 

OOGi.:.z 



lA-2 EPA Sk\1PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0258803 
Lab Name: AQUATEC, INC. Contract: ::;521: 

Lab Code: AQUAI Case No. : KWFLA SAS No. : sr:x:; No. : 52 8 79 

t-1atrix: {soil/water) WATER Lab Sample ID: 266977 

Sample wt/vol: 5.0 (g/rnL) ML 

LOW 

Lab File ID: L266977V.D 

Level: (low/med) Date Received: 08/04/95 

%" Moisture: not Date Analyzed: 08/11/95 

GC Colurnn:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (rrrrn) 

(uL) ---- Soil Aliquot Vohune: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0--------Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3 - - - - - - -Methylene Bromide 
126-98-7--------Methacrylonitrile 
106-93-4-- -----1,2-Dibrornoethane 
80-62-6-- - ----Methyl Methacrylate 
630-20-6--- ----1,1,1,2-Tetrachloroethane 
96-18-4------- 1,2,3-Trichloropropane ~-
110-57-6--------trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibrorno-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8- - - ----Dichlorodifluoromethane 
75-09 2------- -Methylene Chloride 
156-60-5--------trans-1,2-Dichloroethene __ 
75-25-2---------Brornoform 
108-90 7--------Chlorobenzene 
156-59-2--------cis-1,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-1,3-Dichloropropene --

FORM I VOA-2 

51 5. 
5 
5 
5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

(y001.J3 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258804 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab sample ID: 266078 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
7440-36-0 Antimony - NR 

Arsenic - -7440-38-2 NR - -7440-39-3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR 
Calcium- -7440-70-2 NR -7440-47-3 Chromium NR - -7440-48-4 Cobalt NR -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR 

7439-95-4 Magnesium - NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR 
Silver - -7440-22-4 NR 
Sodium-- -7440-23-5 NR -7440-28-0 Thallium NR 
Vanadium- -7440-62-2 NR 
Zinc - -7440-66-6 NR -Cyanide_ 5.0 u AS 

7440-31-5 Tin NR - -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

1... • ..ments: 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

258805 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266079 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: COLORLESS 

c. .uents: 

Analyte Concentration c 
-Aluminum 78.6 B 

Antimony= 2.4 u 
Arsenic . 2 B -Barium 1 . 3 B 
Beryllium .21 B 
Cadmium 0.20 u 
Calcium- 125000 
chromium 1. 3 u -Cobalt 0.80 u --Copper __ 4.7 B 
Iron 150 -Lead 1.7 u 
Magnesium 336000 -Manganese 14.4 B 
Mercury 0.08 u 
Nickel - 1.6 u 
Potassium 145000 -Selenium 3.0 u 
Silver -

1. 5 u 
Sodium-- 2980000 
Thallium -3.5 u 
Vanadium- 1. 9 B 
Zinc - 24.1 -Cyanide_ 
Tin 5.0 u 

-
-
-
---
-
-
-
-

Clarity Before: CLOUDY 
Clarity After: CLEAR 

Q M 

-p 

-
-
-p 
-p 
-E p --- -p -p 
-p 
-p 
-N p 

-E- -p --- -p 
-CV 

p 
-E --- -p 
-p 
-p 
-p 
-p 
-p 
-NR 

p -
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORG.n.NICS Al.'JALYSIS DATA SHEET 

2S8B06 
Lab Name: AQUATEC, INC. Contract: 9S211 

Lab Code: AQUA.I Case No. : KWFLA SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: deca..~ted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

SDG No.: S2B79 

Lab Sample ID: 266080 

Lab File ID: 26AUG9:i1207-Illl 

Date Received: 08/04/9S 

Date Extracted:08/09/9S 

Date Analyzed: 08/27/9S 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC o.oso u 
319-8S-7--------beta-BHC o.oso u 
319-86-8--------delta-BHC o.oso u 
S8-89-9---------gamrna-BHC (Lindane) o.oso u 
76-44-8---------Heptachlor o.oso u 
309-00-2--------Aldrin o.oso u 
1024-S7-3-------Heptachlor epoxide o.oso u 
9S9-98-8--------Endosulfan I o.oso u 
60-S7-1---------Dieldrin 0.10 u 
72-SS-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-6S-9------Endosulfan II 0.10 u 
72-S4-8---------4,4'-DDD a.so 
1031-07-8-------Endosulfan sulfate 0.10 u 
S0-29-3---------4,4'-DDT 0.10 u 
72-43-S---------Methoxychlor a.so u 
S3494-70-S------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane a.so u 
8001-3S-2-------Toxaphene s.o u 
12674-11-2------Aroclor-1016 a.so u 
11104-28-2------Aroclor-1221 a.so u 
1114-16-S-------Aroclor-1232 a.so u 
S3469-21-9------Aroclor-1242 a.so u 
12672-29-6------Aroclor-1248 a.so u 
11097-69-1------Aroclor-12S4 a.so u 
11096-82-S------Aroclor-1260 a.so u 

-

FORM I PEST 



lA EPA SA..l\ilPLE NO. 
VOLATILE ORGANICS A..1\JALYSIS DATA SHEET 

258901 
Lab Name: AQUA~EC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : 

:Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 66 

GC Colurnn:CAP 

Soil Extract Volume: 

ID: 0. 53 (rran) 

(uL) ----

S:CG No.: 52879 

Lab Saniple ID: 266082 

Lab File ID: 0266082I2V.D 

Dace Received: 08/04/95 

Date Analyzed: 08/14/95 

Dilution Factor: 1.0 

Soil Aliquoc Volu.rne: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---- - --Chloromethane 
74-83-9---- ----Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3------- -Chloroethane 
67-64-1- - - - - - - -Acetone 
75-15-0---------Carbon Disulfide 
75-35-4-------- 1,1-Dichloroethene 
75-34-3---- ----1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---- ----Chlorofonn -
107-06-2- ------1,2-Dichloroethane 
78-93-3-- - - - --2-Butanone 
71-55-6--- -----1,1,1-Trichloroethane 
56-23-5- - - --·- - - -Carbon Tetrachloride 
75-27-4 --------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene~-
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total} 
126-99-8--------Chloroprene 
107-02-8--------Acrolein 
75-69-4---------Trichlorofluoromethane 
108-05-4-------~Vinyl Acetate 
74-88~4---------Methyl Iodide 

FORM I VOA-1 

29 
29 
29 
29 
31 
15 
15 
15 
15 
15 
15 
29 
15 
15 
15 
15 
15 
15 
15 
15 
15 
29 
29 
15 
15 
15 
15 
15 
59 
59 
15 
29 
15 

u! 
u 
u 
u 
B 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

GOGi.],1 



lA-2 EPA SA.l.'1PLE NO. 
VOLATILE ORGAN'ICS ANALYSIS DATA SHEET 

258901 
Lab Na"T.e : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA Sll..S No. : SLG No. : 52879 

Ma.trix: (soil/water) SOIL Lab Sample ID: 266082 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 02660EJ2I2V.D 

Level: (low/med) LOW 

~ Moisture: not dee. 66 

GC Column:CAP ID: 0. 

Date Received: 08/04/95 

Date Analyzed: 08/14/95 

Dilution Factor: 1.0 

Soil Extract Volume: ----

(mm) 

(uL) Soil Aliquot Volurre: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile 15 
107-05-1- - - - - -Allyl Chloride 15 
74-95-3------ - -Methylene Bromide 15 
126-98-7---- ---Methacrylonitrile 15 
106-93-4--------1,2-Dibromoethane 15 
80-62-6---------Methyl Meth.acrylate 15 
630-20-6--------1,1,1,2-Tetrachloroethane 15 
96-18-4---------1,2,3-Trichloropropane -- 15 
110-57-6--- ----trans-1,4-Dichloro-2-butene 15 
96-12-8---------1,2-Dibromo-3-chloropropane= 15 
107 13-1- - - ---Acrylonitrile 29 
75-71-8---------Dichlorodifluoromethane 15 
75-09-2---- - - - -Methylene Chloride 15 
156-60-5--------trans-1,2-Dichloroethene __ 15 
75-25-2-------- Bromof orm 15 
156-59-2--------cis-1,2-Dichloroethene 15 
108-90-7--------Chlorobenzene ll 
79-34-5---------1,1,2,2-Tetrachloroethane 15 
10061-01-5------cis-l,3-Dichloropropene -- 15 

FORM I VOA-2 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 



U.S. EPA - CLP 

1 ·EPA SAMPLE NO. 
.INORGANIC ANALYSES DATA SHEET 

258902 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 

Lab Sample ID: 266083 
Date Received: 08/04/95 

Matrix ·(soil/water): SOIL 
Level (low/med): LOW 
% Solids: 44.1 

Concentration Units (ug/L or mg/kg dry weight}: MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-.70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: GRAY 
Color After: YELL_O_W __ 

_,_unents: 

Analyte Concentration c 
-Aluminum 1880 

Antimony- -.77 B 
Arsenic - 1. 7 B -Barium 8.5 B 
Beryllium 0.17 B 
Cadmium 1. 9 -Calcium 277000 
Chromium -12.0 - -Cobalt 0.79 B---Copper __ 24.6 -Iron 2770 -Lead 52.1 -Magnesium 4230 -Manganese 19.4 -Mercury_ 0.11 B 
Nickel 2.9 B 
Potassium 534 B 
Selenium 1.1 - -Silver 0.29 u 
Sodium-- 8260 -Thallium 0.67 u 
Vanadium- 7.1 B -Zinc 84.0 
cyanide_ 1.2 u 
Tin 3.3 B 

-
-
-
-
-
-,. 
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

E - --

E 
-E--
---E ---E ---

N ---

·N ---
E* - -

M 

-p 
-p 
-p -p -p -p -
-p 
-p -p -p 
-p 
-p -p -CV 

p -p -p -p -
-p -p 
-p -AS 

p -
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: YES 

GRASS WAS PRESENT·--------------------------~ 



FORM 1 CLIENT SAl'f.PLE NO . 
PESTICIDE ORG!>..NICS Al'JALYSIS DATA SHEET 

258903 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUA.I Case No . : KWFLA SAS No. : 

Matrix: (soii/water) SOIL 

Sample wt/vol: 

% Moisture: 64 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 {mL) 

Injection Volume: 1. 0 (uL) 

S:OO No. : 52879 

Lab Sample ID: 266084 

Lab File ID: 29AUG950853-I031 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/29/95 

Dilution Factor: 200.0 

GPC Cleanup: (Y/Nl Y pH: 8.3 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 940 u 
319-85-7--------beta-BHC 940 u 
319-86-8--------delta-BHC 940 u 
58-89-9---------garmna-BHC (Lindane) 940 u 
76-44-8---------Heptachlor 940 u 
309-00-2--------Aldrin 940 u 
1024-57-3-------Heptachlor epoxide 940 u 
959-98-8--------Ei.~dosulfan I 940 u 
60-57-1------ --Dieldrin 1900 u 
72-55-9---------4,4'-DDE 7500 
72-20-8---------Endrin 1900 u 
33213-65-9------Endosulfan II 1900 u 
72-54-8---------4,4'-DDD 12000 
1031-07-8-------Endosulfan sulfate 1900 u--
50-29-3---------4,4'-DDT 7000 --72-43-5---------Methoxy-chlor 9400 u 
53494-70-5------Endrin ketone 1900 u 
7421-36-3-------Endrin aldehyde 1900 u 
12789-03-6------Chlordane 9400 u 
8001-35-2-------Toxaphene 94000 u 
12674-11-2------Aroclor-1016 9400 u 
11104-28-2------Aroclor-1221 9400 u 
1114-16-5-------Aroclor-1232 9400 u 
53469-21-9------Aroclor-1242 9400 u 
12672-29-6------Aroclor-1248 9400 u 
11097-69-1------Aroclor-1254 9400 u 
11096-82-5------Aroclor-1260 9400 u 

FORM I PEST 

000245 



1A EPA SA:."'IPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0259003 
Lab Name: AQUATEC, INC. Co:u:ract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : srx:; No.: 52879 

Matrix: (soil/water} WATER Sample ID: 266087 

Sample wt/\(ol: 5.0 (g/mL) ML Lab File ID: L266087V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. Date Analyzed: 08/11/95 

GC Column:CAP ID : 0 . 5 3 (mm) Dilution Factor: 1.0 

Soil Extract VoluiTe: (uL) ---- Soil Aliquot VoluiTe: (uL} 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 
74-83 9 --------Bromomethane --------
75-01-4- ---- -Vinyl Chloride 
75-00-3------- -Chloroethane -------
67-64-1----- ---Acetone -----------75 - l 5 - 0 - - -----carbon Disulfide ------75-35-4---------1,1-Dichloroethene -----75-34-3---------1,1-Dichloroethane ---.,---540 - 59 - 0 - - - - - - - - l, 2 -Di ch lo roe then e (total) 
67-66 3----- ---Chloroform ---------. 107 - 06 - 2 - - - --1,2-Dichloroethane 
78-93-3---------2-Butanone -----
71-55-6---------1, l, l-Trichloroethane 
56-23-5- -------carbon Tetrachloride----
75-27-4---------Bromodichloromethane ----78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene -----
124-48-1--------Dibromochloromethane ----79-00-5---------1,1,2 Trichloroethane 
71-43-2--- -----Benzene ----
10061-02-6------trans-1, 3-Dichloropropene 
108-10-1--------4-Methyl-2-pentRnone --
591-78-6--------2-He.xanone 
127-18-4---- ---Tetrachlor_o_e_t~h-e_n_e _____ _ 
108-88-3--------Toluene -----------100 - 41 - 4 - - - - - - - - Ethyl benzene _______ _ 
100-42-5- ------Styrene --,---:---c--------1330 - 20 - 7 ------Xylene (total} _____ ~ 
126-99-8--------Chloroprene ________ _ 
107-02:..s--------Acrolein ----------75 - 69 - 4 - - - - - - - -Trichlorofluoromethane ---108-05-4--------Vinyl Acetate --------74-88-4---------Methyl Iodide _______ _ 

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5 
5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 
5 
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10 
10 

5 
5 
5 
5 
5 
5 

20 
5 
5 
5 

ul 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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u 
u 
u 
u 
u 
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u 
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u 
u 
u 
u 
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1.l\.- 2 EPA SAMPLE NO. 
VOLATILE ORGA.l~ICS ANALYSIS DATA SHEET 

0259003 
Lab Name: AQUATEC, INC. Contract: ':15211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SDS No.: 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266087 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L266087V.D 

Level: (low/med) LOW Date Received: 08/04/95 

~ Moisture: not dee. Date Analyzed: 08/11/95 

GC Column:CAP ID: 0. 53 (rrrrn) Dilution Factor: 1.0 

Soil Extract Volume: ___ (uL) Soil Aliquot Volume: ___ (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

107-12-0--------Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3---------Methylene Bromide 
126-98-7--------Methacrylonitrile 
106-93-4--------1,2-Dibromoethane 
80-62-6---------Methyl Methacr.1late 
630-20-6--------1,1,1,2-Tetrachloroethane __ 
96-18-4---------1,2,3-Trichloropropane 
110-57-6--------trans-l,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---------Dichlorodifluoromethane 
75-09-2---------Methylene Chloride 
156-60-5--------trans-l,2-Dichloroethene --75-25-2---------Bromoform 
108-90-7--------Chlorobenzene 
156-59-2--------cis-l,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane __ 
10061-01-5------cis-l,3-Dichloropropene 

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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5 
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5 
5 
5 
5 
5 

Q 

-

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259004 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266088 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0-:-0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

lcAs No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum NR 
Antimony- -7440-36-0 NR 
Arsenic - -7440-38-2 NR - -7440-39-3 Barium NR 

7440-41-7 Beryllium - NR -7440-43-9 cadmium NR 
Calcium- -7440-70-2 NR 

7440-47-3 Chromium -
NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR 

7782-49..:..2 Selenium - NR 
Silver - -7440-22-4 NR 
Sodium-- -7440-23-5 NR 
Thallium -7440-28-0 NR 
Vanadium- -7440-62-2 NR - -7440-66-6 Zinc NR -cyanide_ 5.0 u AS 

7440-31-5 Tin NR - -
- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

.i.ments: 

o o n ,· > ·-.. rt. 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259005 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266089 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Color Before: 
Color After: 

1.... .• Jnents: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 

COLORLESS 
.COLORLESS 

-

Analyte Concentration c 
-Aluminum 25.0 B 

Antimony= 2.4 u 
Arsenic 4.1 B -Barium 9.9 B 
Beryllium 0.26 B 
Cadmium 0.20 u -Calcium 123000 
chromium -

1.3 u -Cobalt 0.80 u --Copper __ 1.1 u 
Iron 61. 6 B 
Lead 1. 7 u 
Magnesium 346000 -Manganese 3.2 B 
Mercury 0.08 u -Nickel 1. 6 u 
Potassium 148000 -Selenium 3.0 u -Silver 1.5 u 
Sodium-- 3120000 -Thallium 3.5 u 
Vanadium- 2.0 B -Zinc 1.4 B 
Cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p -p 
-p 
-p 
-

E p 
--- -p 

-p 
-p 
-p 
-N p 

--- -
E p 

--- -p 
-CV 

p 
-E p --- -p 
-p 
-p 
-p 
-p 
-p 
-

NR 
p 
-

-
-
-
-
-
-
-
-

Texture: 
Artifacts: 



FORM 1 CLIENT Sl>Jll.PLE NO . 
PESTICIDE ORGANICS -2\NALYSIS DATA SHEET 

259006 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water} WATER 

Sample wt/vol: 900. 0 (g/rr:.L) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) N pH: 

SOO No.: 52879 

Lab Sample ID: 266090 

Lab File ID: 26AUG951207-Il21 

Date Received: 08/04/95 

Date Extracted:08/09/95' 

Date Analyzed: 08/27/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.056 u 
319-85-7--------beta-BHC 0.056 u 
319-86-8--------delta-BHC 0.056 u 
58-89-9---------gamma-BHC (Lindane) 0.056 u 
76-44-8---------Heptachlor 0.056 u 
309-00-2--------Aldrin 0.056 u 
1024-57-3-------Heptachlor epoxide 0.056 u 
959-98-8--------Endosulfan I 0.056 u 
60-57-1---------Dieldrin 0.11 u 
72-55-9---------4,4'-DDE 0.11 u 
72-20-8---------Endrin 0.11 u 
33213-65-9------Endosulfan II 0.11 u 
72-54-8---------4,4'-DDD 0.11 u 
1031-07-8-------Endosulfan sulfate 0.11 u 
50-29-3---------4,4'-DDT 0.11 u 
72-43-5---------Methoxychlor 0.56 u 
53494-70-5------Endrin ketone 0.11 u 
7421-36-3-------Endrin aldehyde 0.11 u 
12789-03-6------Chlordane 0.56 u 
8001-35-2-------Toxaphene 5.6 u 
12674-11-2------Aroclor-1016 0.56 u 
11104-28-2------Aroclor-1221 0.56 u 
1114-16-5-------Aroclor-1232 0.56 u 
53469-21-9------Aroclor-1242 0.56 u 
12672-29-6------Aroclor-1248 0.56 u 
11097-69-1------Aroclor-1254 0.56 u 
11096-82-5------Aroclor-1260 0.56 u 

FORM I PEST 

0002~6 



L~ EPA SAMPLE NO. 
VOLATILE ORGJl..NICS Al.~YSIS DATA SHEET 

259101 
Lab Name: AQUATEC 1 INC. Ccntract: 952ll 

Lab Code : AQUAI Case No. : KWFLA SAS No. : SD3 No.: 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266092 

Sample wt/vol: 5.0 (g/mL) G 

LOW 

Lab File ID:, 0266092I3V .D 

Level: (low/med) Date Received: 08/04/95 

% Moisture: not dee. 37 Date Analyzed: 08/15/95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0.53 (rmn) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3------- -Chloromethane 16 u 
74 83-9- - - - - -Bromomethane 16 u 
75-01-4---- ---Vinyl Chloride 16 u 
75-00-3----- ---Chloroethane 16 u 
67-64-1---- - - - -Acetone 51 
75-15-0-------- carbon Disulfide ---10 
75-35-4---------1,1-Dichloroethene 8 u 
75-34-3------ --1,1 Dichloroethane 8 u 
540-59-0--------1,2-Dichloroethene {total) 8 u -67-66-3---------Chlorofo:rm 8 u 
107-06-2------- 1,2-Dichloroethane 8 u 
78-93-3------ --2-Butanone 10 J 
71-55-6---------1,1,1-Trichloroethane 8 u 
56-23-5---------carbon Tetrachloride 8 u 
75.,27-4 --------Bromodichloromethane 8 u 
78-87 5---------1,2 Dichloropropane 8 u 
79-01-6---------Trichloroethene 8 u 
124-48-1--------Dibromochloromethane 8 u 
79-00-5---------1,1,2-Trichloroethane 8 u 
71-43-2------ -Benzene 8 u 
10061-02-6------trans-l,3-Dichloropropene~- 8 u 
108-10-1--------4-Methyl-2-pentanone 16 u 
591-78-6-- -----2-He:xa.none 16 u 
127-18-4--------Tetrachloroethene 8 u 
108-88-3----- - -Toluene 8 u 
100-41-4---- ---Ethylbenzene 8 u 
100-42-5--------Styrene 8 u 
1330-20-7- - - - - -Xylene (total) 8 u 
126-99-8----- --Chloroprene 32 u 
107-02 8----- - -Acrolein 32 u 
75-69-4---------Trichlorofluoromethane 8 u 
108-05-4--------Vinyl Acetate 16 u 
74-88-4---------Methyl Iodide 8 u 

FORM I VOA-1 3/90 



l.A-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

259101 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAE No. : SD3 No.: 52879 

Matrix: (soil/water) SOIL Lab Sarnple ID: 266092 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0266092I3V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 37 Date F.nalyzed: 08/15/95 

GC Colurnn:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile --------107-05-1--------Allyl Chloride 
~------74-95-3---------Methylene Bromide ------126-98-7--------Methacrylonitrile _____ _ 

106-93-4--------1,2-Dibromoethane ------80-62-6---- - --Methyl Methacrylate -----630-20-6------- 1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6------ --trans-1,4-Dichloro-2-butene 
96-12 8---- ----1,2-Dibromo-3-chloropropane= 
107-13-1----- --Acrylonitrile 
75 71-8---------Dichlorodiflu_o_r-om-e-th~an-e __ _ 
75-09-2---------Methylene Chloride ____ _ 
156-60-5--------trans-l,2-Dichloroethene 
75-25-2 --------Bromoform --
108-90-7- ------Chlorobenzene ----,------156- 59 -2- - - - - - - - cis- l, 2-Dichloroethene ---79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259102 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab Sample ID: 266093 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 60:2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-7429-90-5 Aluminum 740 

Antimony -7440-36-0 0.42 B 
Arsenic -7440-38-2 .5 
Barium - -7440-39-;3 .6 B 

7440-41-7 Beryllium 0.11 B 
7440-43-9 Cadmium 1. 6 

Calcium- -7440-70-2 306000 
Chromium -7440-47-3 8.1 - -7440-48-4 Cobalt 0.87 B --7440-50-8 Copper __ 15.3 -7439-89-6 Iron 2630 -7439-92-1 Lead 31. 7 -7439-95-4 Magnesium 2030 -7439-96-5 Manganese 14.0 -7439-97-6 Mercury .04 B 

7440-02-0 Nickel - • 4 B 
7440-09-7 Potassium 77 B 
7782-49-2 Selenium 0.44 B 

Silver -7440-22-4 0.17 u 
7440-23-5 Sodium-- 4670 
7440-28-0 Thallium 0.40 -u 
7440-62-2 Vanadium- 4.5 B 
7440-66-6 Zinc -

3 .1 -Cyanide_ 0.63 u 
7440-31-5 Tin 1.8 B - -

-
-
-
-
-
-
-
-

Color Before: GRAY --- Clarity Before: 
Color After: YELLOW Clarity After: CLEAR 
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Artifacts: 



FORM l CLIENT SAMPJ:.E NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

259103 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No. : SDG No. : 52879 

Matrix: (soil/water) SOIL 

Sample w:t/vol: 

% Moisture: 44 

30.0 {g/mL} G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: lO(mL) 

Injection Volume: 1. 0 (uL) 

Lab Sample ID: 266094 

Lab File ID: 29AUG951914-I33l 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/30/95 

Dilution Factor: 100.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg} UG/KG Q 

319-84-6--------alpha-BHC 300 u 
319-85-7--------beta-BHC 300 u 
319-86-8--------delta-BHC 300 u 
58-89-9---------gamma-BHC (Lindane) 300 u 
76-44-8---------Heptachlor 300 u 
309-00-2--------Aldrin 300 u 
1024-57-3-------Heptachlor epoxide 300 u 
959-98-8--------Endosulfan I 300 u 
60-57-1---------Dieldrin 610 u 
72-55-9---------4,4'-DDE 1400 
72-20-8---------Endrin 610 u 
33213-65-9------Endosulfan II 610 u 
72-54-8---------4,4'-DDD 700 
1031-07-8-------Endosulfan sulfate 610 u 
50-29-3---------4,4'-DDT 5100 
72-43-5---------Methoxychlor 3000 u 
53494-70-5------Endrin ketone 610 u 
7421-36-3-------Endrin aldehyde 610 u 
12789-03-6------Chlordane 3000 u 
8001-35-2-------Toxaphene 30000 u 
12674-11-2------Aroclor-1016 3000 u 
11104-28-2------Aroclor-1221 3000 u 
1114-16-5-------Aroclor-1232 3000 u 
53469-21-9------Aroclor-1242 3000 u 
12672-29-6------Aroclor-1248 3000 u 
11097-69-1---~--Aroclor-1254 3000 u 
11096-82-5------Aroclor-1260 3000 u 

FORM I PEST 

000.;;;~7 



lA EPA S~IMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

259201 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUA! Case No. : KWFLA 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/rnL) G 

LOW 

% Moisture: not dee. 15 

GC Column:CAP ID: 0.53 (mm) 

Soil Extract Volume: (uL) ----

SAS No. : SD:; No.: 52879 

Lab Sample ID: 266095 

Lab File ID: 0266095I2V.D 

Date Received: 08/04/95 

Date Analyzed: 08/14/95 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 
74-83-9- -------Bromomethane 
75 01-4---------Vinyl Chloride 
75-00 3---------Chloroethane 
67-64-1---------Acetone 
75-15-0---------carbon Disulfide 
75-35-4 --------1,1-Dichloroethene 
75-34-3----- ---1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) -67-66-3- -------Chloroform 
107-06-2------- 1,2-Dichloroethane 
78-93-3----- --2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---- ----Trichloroethene 
124-48-1--------Dibromochlorom.ethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2-- ------Benzene 
10061-02-6------trans-1,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2 Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------Chloroprene 
107-02-8--------Acrolein 
75-69-4---------Trichlorofluoromethane 
108-05-4--------Vinyl Acetate 
74-88-4---------Methyl Iodide 

FORM I VOA-1 
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lA-2 EPA SAl."1PLE NO. 
VOLATILE ORGA.i.'\ITCS ANALYSIS DATA SHEET 

259201 
Lab Name: AQUATEC, INC. Contract: ?5211 

Lab Code : AQUJ\..I Case No. : KWFLA SAS No. : SDG No.: 52879 

M'acrix: (soil/water) SOIL Lab Sa:.~ple ID: 266095 

Sample wt/vol: 5.0 (g/mL) G Lab ID: 0266095I2V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 15 Date Analyzed: 08/14/95 

GC Column:CAP Dilution Factor: 1.0 

Extract Volume: 

ID: 0. 53 (mm} 

(uL) ---- Soil Aliquot Volurr£: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Prooionitrile 
107-05 1--------Allyl Chloride 
74-95-3---------Methylene Bromide 
12 6 - 9 8 - 7 - - - -Methacrylonitrile 
106-93-4--- - - -1,2-Dibrornoethane 
80-62-6---------Methyl Methacrylate 
630-20-6------ 1,1,1,2-Tetrachloroethane __ 
96-18-4 -- - - ---1,2,3-Trichloropropane 
110-57-6--- ---trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibrorno-3-chloropropane= 
107-13-1- ------Acrylonitrile 
75-71-8- -------Dichlorodifluorornethane 
75-09 2-- ------Methylene Chloride 
156-60-5--------trans-l,2-Dichloroethene~~ 
75-25-2---------Bromoform 
108-90-7--------Chlorobenzene 
156-59-2-------- -1,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5-- -cis-1,3-Dichloropropene --

FORM I VOA-2 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259202 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab Sample ID: 266096 
Level (low/med) : LOW Date Received: 08/04/95 
% Solids: 83.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49:..2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: YELLO_W __ 

.i:ments: 

Analyte Concentration c 
-Aluminum 1750 -Antimony_ 0.26 B 

Arsenic 2.7 - -Barium 9.3 B 
Beryllium 0.13 B 
Cadmium 0.11 B 
Calcium 371000 
Chromium -5.3 - -Cobalt 0.22 B --Copper __ . 3 B 
Iron 1 90 -Lead 0.65 -Magnesium 3220 -Manganese 5.9 -Mercury_ . 04 u 
Nickel 0.78 B 
Potassium 217 B 
Selenium 0.46 B -Silver 0.16 u 
Sodium-- 1940 -Thallium 0.38 ·u 
Vanadium- 2.8 B -Zinc 2.6 -Cyanide 0.49 u 
Tin - 0.78 B 

-
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Clarity After: CLEAR 
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Texture: COARSE 
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FORM 1 CLIENT SJ:l.MPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

259203 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUA.I Case No. : KWFLA SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 15 deca.~ted: (Y/N) N 

Extraction: (SepF/Cont/Sonc} SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N} Y pH: 8.9 

SOO No.: 52879 

Lab Sample ID: 266097 

Lab File ID: 28AUG951351~I051 

Date Received: 08/04/95 

Date Ex:tracted:08/08/95 

Date Analyzed: 08/28/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.0 u 
319-85-7--------beta-BHC 2.0 u 
319-86-8--------delta-BHC 2.0 u 
58-89-9---------gamrna-BHC {Lindane) 2.0 u 
76-44-8---------Heptachlor 2.0 u 
309-00-2--------Aldrin 2.0 u 
1024-57-3-------Heptachlor epoxide 2.0 u 
959-98-8--------Endosulfan I 2.0 u 
60-57-1---------Dieldrin 4.0 u 
72-55-9---------4,4'-DDE 3.9 J 
72-20-8---------Endrin 4.0 u 
33213-65-9------Endosulfan II 4.0 u 
72-54-8---------4,4'-DDD 6.7 
1031-07-8-------Endosulfan sulfate 4.0 u 
50-29-3---------4,4'-DDT 9.1 
72-43-5---------Methoxychlor 20 u 
53494-70-5--- --Endrin ketone 4.0 u 
7421-36-3-------Endrin aldehyde 4.0 u 
12789-03-6------Chlordane 20 u 
8001-35-2-------Toxaphene 200 u 
12674-11-2------Aroclor-1016 20 u 
11104-28-2------Aroclor-1221 20 u 
1114-16-5-------Aroclor-1232 20 u 
53469-21-9------Aroclor-1242 20 u 
12672-29-6------Aroclor-1248 20 u 
11097-69-1------Aroclor-1254 20 u 
11096-82-5------Aroclor-1260 20 u 

FORM I PEST 

0004':<:8 



lA EPA SAM?LE NO. 
VOLATILE ORGANTCS ANALYSIS DATA SHEET 

0259301 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SI:G No.: 52879 

Matrix: (soil/water) SOIL Lab ID: 266098 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0266098V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 12 Date Analyzed: 08/11/95 

GC Colurrm:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Extract Volume: ___ (uL) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

74-87-3 - ------Chloromethane 
74 83-9---------Bromornethane 
75-01-4---------Vinyl Chloride 
75-00-3------ - Chloroethane 
67-64-1------ -Acetone 
75 15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3----- ---1,1-Dichloroethane 
540-59-0--- ----1,2-Dichloroethene (total) -67-66-3---- ----Chloroform 
107-06-2- -----1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1------ -Dibrornochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6---- -trans-1,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------Chloroprene 
107-02-8--------Acrolein 
75-69-4------ -Trichlorofluorornethane 
108-05-4--------Vinyl Acetate 
74-88-4---------Methyl Iodide 

FORM I VOA-1 
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lA-2 EPA SAJ.\1PLE NO. 
VOLATILE ORGANICS AJ.\l'.ALYSIS DATA SHEET 

0259301 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA S.Z:,S No. : sr:x:; No. : 52 879 

:tvratrix: (soil/water) SOIL Lab Sample ID: 266098 

Sainple wt/vol: 5.0 (g/glli) G 

LOW 

Lab File ID: 0266098V.D 

Level: (low/med} 

% Moisture: not dee. 12 

GC Colurrm:CAP 

Soil Extract VolUIPB: 

ID: 0. 53 (mm) 

(uL} 

Date Received: 08/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Soil ---- iquot Volume: ---

CAS NO. COMPOUND 

107 12-0-- ----Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3 --------Methylene Bromide 
126-98-7------ -Methacrylonitrile 
106-93-4-- -----1,2-Dibrornoethane 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

80-62-6--- - - - - -Methyl Methacrylate 
630-20-6--------1,1,1,2-Tetrachloroethane __ 
96-18-4---------1,2,3-Trichloropropane 
110 57-6--------trans-1,4-Dichloro-2-butene 
96-12 8--- -----1,2-Dibromo-3-chloropropane= 
107-13-1--------Acrylonitrile 
75-71-8---------DichlorodifluorowBthane 
75-09-2---------Methylene Chloride 
156-60-5--------trans-1,2-Dichloroethene __ 
75-25-2---------Bromofonn 
108-90-7-- -----Chlorobenzene 
156-59-2--------cis-1,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5----- cis-1,3-Dichloropropene --
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FORM I VOA-2 3/90 
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U.S. EPA - CLP 

1 EPA SAl"\fPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259302 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Sample ID: 266099 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 88.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-7429-90-5 Aluminum 452 

Antimony- -7440-36-0 0.25 B 
Arsenic -7440-38-2 .99 - -7440-39-3 Barium 7.4 B 

7440-41-7 Beryllium 0.09 B 
7440-43-9 Cadmium 0.30 B 
7440-70-2 Calcium- 378000 

Chromium 
-

7440-47-3 4.0 - -
7440-48-4 Cobalt 0.18 B --7440-50-8 Copper __ 4.9 -
7439-89-6 Iron 659 -
7439-92-1 Lead 16.6 -7439-95-4 Magnesium 3380 -
7439-96-5 Manganese 8.6 -7439-97-6 Mercury_ . 03 u 
7440-02-0 Nickel 0.78 B 
7440-09-7 Potassium 125 B 
7782-49-2 Selenium 0.33 B -
7440-22-4 Silver 0.14 u 
7440-23-5 Sodium-- 1810 -7440-28-0 Thallium 0.32 u 
7440-62-2 Vanadium- .4 B -7440-66-6 Zinc 2 .3 -Cyanide_ .64 u 
7440-31-5 Tin 2.0 B -
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Color Before: GRAY --- Clarity Before: 
Color After: YELLOW Clarity After: CLEAR 
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FORM 1 CLIE:NT SMll'.PLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

259303 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUA.I Case No. : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 11 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

SOO No. : 52879 

Lab Sample ID: 266100 

Lab File ID: 29AUG950853-I041 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/29/95 

Dilution Factor: 4.0 

GPC Cleanup: (Y/N) Y pH: 9.2 Sulfur Cleanup: (Y /N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 7.6 u 
319-85-7--------beta-BHC 7.6 u 
319-86-8--------delta-BHC 7.6 u 
58-89-9---------gamrna-BHC (Lindane) 7.6 u 
76-44-8---------Heptachlor 7.6 u 
309-00-2--------Aldrin 7.6 u 
1024-57-3-------Heptachlor epoxide 7.6 u 
959-98-8--------Endosulfan I 7.6 u 
60-57-1---------Dieldrin 15 u 
72-55-9---------4,4'-DDE 

. "y • .•.• ~, 

130 
72-20-8---------Endrin 15 u 
33213-65-9------Endosulfan II 15 u 
72-54-8---------4,4'-DDD 15 u 
1031-07-8-------Endosulfan sulfate 15 u 
50-29-3---------4,4'-DDT 150 
72-43-5---------Methoxychlor 76 u 
53494-70-5------Endrin ketone 15 u 
7421-36-3-------Endrin aldehyde 15 u 
12789-03-6------Chlordane 76 u 
8001-35-2-------Toxaphene 760 u 
12674-11-2------Aroclor-1016 76 u 
11104-28-2------Aroclor-1221 76 u 
1114-16-5-------Aroclor-1232 76 u 
53469-21-9------Aroclor-1242 76 u 
12672-29-6------Aroclor-1248 76 u 
11097-69-1------Aroclor-1254 76 u 
11096-82-5------Aroclor-1260 76 u 

FORM I PEST 

000.2~9 



lA EPA S.~MPLE NO. 
VOLATILE ORGANICS A..l\l.ALYSIS DATA SHEET 

259401 
Lab Name: AQUATEC, INC. Com:ract: 95211 

Lab Code : AQUAI Case No. : KW"'FLP-. SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dee. 14 

GC Col urn.1'1: CAP ID: 0 . 53 (mm) 

Soil Extract Volwne: (uL) ----

srx; No.: 52879 

Lab Sample ID: 266101 

Lab File ID: 0266101I2V.D 

Date Received: 08/04/95 

Date Analyzed: 08/15/95 

Dilution Factor: 1.0 

Soil Aliquot Volwne: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3--- -----Chloromethane 
74-83-9---------Bromomethane 
75 01-4----- --Vinyl Chloride 
75-00-3------ --Chloroethane 
67-64-1--- - - - -Acetone 
75-15-0 --------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3-------- 1,1-Dichloroethane 
540-59-0--- ----1,2-Dichloroethene {total} -67-66-3---- ----Chloroform 
107-06-2----- --1,2-Dichloroethane 
78-93-3-- ------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
5 6 -2 3 - 5 - - - - - ·- - - - carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5-- ------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------Chloroprene 
107-02-8------ -Acrolein 
75-69-4---------Trichlorofluoromethane 
108-05-4----- --Vinyl Acetate 
74-88-4---------Methyl Iodide 
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L~-2 EPA SAJ.'1PLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

259401 
Lab Name: AQUATEC, INC. Contract: :'5211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : srx:; No. : 52879 

~.atrix: (soil/water) SOIL Lab Sample ID: 266101 

Sample wt/vol: 5.0 (g/mLl G Lab File ID: 0266101I2V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 14 Date Analyzed: 08/15/95 

GC Colurnn:CAP ID · o . 5 3 (mm) Dilution Factor: 1.0 

(uL) ----Soil Extract Volume: Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile 
107-05-1- -- - -Allyl Chloride 
74-95-3 - - - - - -Methylene Bromide 
126-98-7--------Methacrylonitrile 
106-93-4--------1,2-Dibromoethane 
80-62-6---------Methyl Methacrylate 
630 20-6--------1,1,1,2-Tetrachloroethane~-
96-18-4------- -1,2,3-Trichloropropane 
110-57-6--- ---trans-1,4-Dichloro-2-butene_ 
96 12-8-- ------1,2-Dibromo-3-chloropropane_ 
107-13-1, - - - - - - -Acrylonitrile 
75-71-8----- --Dichlorodifluoromethane 
75-09-2---------Methylene Chloride 
156-60 5--------trans-1,2-Dichloroethene_~ 
75-25-2-- ------Bromoforrn 
108-90-7--------Chlorobenzene 
156-59-2--------cis-l,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene ~-
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259402 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/waEer): SOIL Lab Sample ID: 266102 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 85.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 

7429-90-5 Aluminum -626 
7440-36-0 Antimony_ 0.41 -B 
7440-38-2 Arsenic 1. 2 - -7440-39-:;3 Barium . 8 B 
7440-41-7 Beryllium 0.09 B 
7440-43-9 Cadmium 1. 00 
7440-70-2 Calcium -

372000 
Chromium -7440-47-3 4.5 - -7440-48-4 Cobalt 0.11 B --7440-50-8 Copper __ 8.0 -7439-89-6 Iron 704 -7439-92-1 Lead 7.1 

7439-95-4 Magnesium -2400 -7439-96-5 Manganese 8.4 -7439-97-6 Mercury_ 0.04 u 
7440-02-0 Nickel 0.53 B 
7440-09-7 Potassium 162 B 
7782-49-2 Selenium 0.30 B -7440-22-4 Silver 0.15 B 
7440-23-5 Sodium-- 2360 
7440-28-0 Thallium 0.32 -u 
7440-62-2 Vanadium- 2.0 B 
7440-66-6 Zinc -

10.5 -cyanide_ 0.70 u 
7440-31-5 Tin 1. 0 B -
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FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS k~"'ALYSIS DATA SHEET 

259403 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 15 

30.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: lO(mL) 

Injection Volume: i. o (uL) 

GPC Cleanup: (Y/N) Y pH: 8. 9 

SD3 No.: 52879 

Lab Sample ID: 266103 

Lab File ID: 26AUG951207-I351 

Date Received: 08/04/95 

Date E.xtracted:OS/08/95 

Date A...J.alyzed: 08/27 /95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.0 u 
319-85-7--------beta-BHC 2.0 u 
319-86-8--------delta-BHC ·- 2.0 u 
58-89-9---------gamma-BHC (Lindane) 2.0 u 
76-44-8---------Heptachlor 2.0 u 
309-00-2--------Aldrin 2.0 u 
1024-57-3-------Heptachlor epoxide 2.0 u 
959-98-8--------Endosulfan I 2.0 u 
60-57-1---------Dieldrin 4.0 u 
72-55-9---------4,4'-DDE 8.0 
72-20-8---------Endrin 4.0 u 
33213-65-9------Endosulfan II 4.0 u 
72-54-8---------4,4'-DDD 4.0 u 
1031-07-8-------Endosulfan sulfate 4.0 u 
50-29-3--------~4,4'-DDT 5.7 
72-43-5---------Methoxychlor 20 u 
53494-70-5------Endrin ketone 4.0 u 
7421-36-3-------Endrin qldehyde 4.0 u 
12789-03-6------Chlordane 20 u 
8001-35-2-------Toxaphene 200 u 
12674-11-2------Aroclor-1016 20 u 
11104-28-2------Aroclor-1221 20 u 
1114-16-5-------Aroclor-1232 20 u 
53469-21-9------Aroclor-1242 20 u 
12672-29-6------Aroclor-1248 20 u 
11097-69-1------Aroclor-1254 20 u 
11096-82-5------Aroclor-1260 20 u 

FORM I PEST 

OOG~[.;0 



lA EPA Si.\J.'1.PLE NO. 
VOL.~TILE ORGANICS A.~YSIS DATA SHEET 

259301 
Name: AQUATEC, INC. Conr.ract: 95211 

Lab Code: AQUAI Case No.: KWFLA SAS No.: SDS No.: 52879 

J:.'.Tatrix: (soil/water) SOIL Lab Sample ID: 266104 

Sample wt/vol: 5.0 (g/mL) G 

LOW 

File ID: 0266104I2V.D 

Level: (low/med) Date Received: 08/04/95 

% Moisture: not dee. 15 Date Analyzed: 08/15/95 

GC Colurrm:CAP ID: 0. 53 (rrrrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87 3---------Chloromethane 12 
74-83-9---------Bromomethane 12 
75-01-4------ - -Vinyl Chloride 12 
75-00-3---------Chloroethane 12 
67-64-1---- - - -Acetone 12 
75-15-0-- ------carbon Disulfide 6 
75-35-4-------- 1,1-Dichloroethene 6 
75-34-3---- ----1,1-Dichloroethane 6 
540-59-0-- ---1,2-Dichloroethene (total) 6 -67-66-3--- ----Chloroform 6 
107-06-2-- ----1,2-Dichloroethane 6 
78-93-3---------2-Butanone 12 
71-55-6---------1,1,1-Trichloroethane 6 
56-23-5---------carbon Tetrachloride 6 
75-27-4---------Bromodichloromethane 6 
78-87-5---------1,2-Dichloropropane 6 
79-01-6---------Trichloroethene 6 
124-48-1--------Dibromochloromethane 6 
79-00-5---------1,1,2-Trichloroethane 6 
71-43-2---------Benzene 6 
10061-02-6------trans-l,3-Dichloropropene~- 6 
108-10-1--------4-Methyl-2-pentanone 12 
591-78-6--------2-Hexanone 12 
127-18-4--------Tetrachloroethene 6 
108-88-3--------Toluene 6 
100-41-4--------Ethylbenzene 6 
100-42-5--------Styrene 6 
1330-20-7-------Xylene (total) 6 
126-99-8--------Chloroprene 24 
107-02-8--------Acrolein 24 
75-69-4---------Trichlorofluoromethane 6 
108-05-4--------Vinyl Acetate 12 
74-88-4---------Methyl Iodide 6 

FORM I VOA-1 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

CGG ..i._,-f ,, 
:· .) 



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS AJ.'\IALYSIS DATA SHEET 

259501 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: SLG No.: 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266104 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 0266104I2V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 15 Date Analyzed: 08/15/95 

GC ColU!IU1:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (rrrrn) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile --------107-05-1--------Allyl Chloride ...,.-------74 - 95 - 3 - - - - - - - - -Methylene Bromide ------126-98-7--------Methacrylonitrile ------106-93-4--------1,2-Dibromoethane ------80-62-6---------Methyl Methacrylate -----630-20-6--------1,1,1,2-Tetrachloroethane 
96-18-4---------1,2,3-Trichloropropane --
110-57-6--------trans-l,4-Dichloro-2-butene 
96-12-8---------1,2-Dibromo-3-chloropropane-
107-13-l--------Acrylonitrile -
75-71-8-~-------Dichlorodifluoromethane ---75-09-2---------Methylene Chloride -.,-----156 - 60 - 5 - - - - - - - - trans - l, 2 -Di ch lo roe then e 
75-25-2---------Bromoform --
108-90-7--------Chlorobenzene ---.,...-----156- 59 -2 - - - - - - - - cis- l, 2-Dichloroethene ---
79-34-5--~------l,l,2,2-Tetrachloroethane 

10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

25'9502 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab Sample ID: 266105 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 86.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration c 
-7429-90-5 Aluminum 3650 

7440-36-0 Antimony= .36 13 
7440-38-2 Arsenic 4.2 - -7440-39-3 Barium 1 .6 B 
7440-41-7 Beryllium .13 B 
7440-43-9 Cadmium 0.68 

Calcium- -7440-70-2 299000 
Chromium -7440-47-3 6.3 - -7440-48-4 Cobalt 0.27 B --7440-50-8 Copper __ . 8 -7439-89-6 Iron 1 10 -7439-92-l Lead 5.l -7439-95-4 Magnesium 8890 -7439-96-5 Manganese 17.5 -7439-97-6 Mercury_ 0.04 u 

7440-02-0 Nickel 1. 9 B 
7440-09-7 Potassium 618 -7782-49-2 Selenium 0.57 

Silver - -
7440-22-4 0.14 u 
7440-23-5 Sodium-- 3570 
7440-28-0 Thallium 0.33 -u 
7440-62-2 Vanadium- 3.3 B -7440-66-6 Zinc 7.7 -Cyanide_ 0.60 u 
7440-31-5 Tin 0.96 B -

-
-
-
-
-
-
-
-

Color Before: GRAY --- Clarity Before: 
Color After: .YELLOW Clarity After: CLEAR 

~nments: 

Q 

_E_ 

E --

E ---
E ---E ---E ---

N ---

N ---
E* -

M 

-
-p 
-p 
-p 
-p 
-p -
-p 
-p 
-p 
-p 
-p 
-
-
-CV 

p 
-p 
-p -
-p 
-p 
-p -p 
-

AS 
p -
-
-
-
-
-
-
-
-

Texture: COARSE 
Artifacts: 



FOR..'1 1 CLIENT SA.l\1PLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

259503 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQUA.I Case No . : KWFLA SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

% Moisture: 14 deca.~ted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Ex.tract Volume: 10 (mL} 

Injection Volume: 1. 0 (uL) 

GPC Cleanup: (Y/N) Y pH: 8.8 

S:r:::G No. : 52879 

Lab Sample ID: 266106 

Lab File ID: 26AUG951207-I331 

Date Received: 08/04/95 

Date Ex.tracted:08/08/95 

Date Analyzed: 08/27/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.0 u 
319-85-7--------beta-BHC 2.0 u 
319-86-8--------delta-BHC 2.0 u 
58-89-9---------gamma-BHC (Lindane} 2.0 u 
76-44-8---------Heptachlor 2.0 u 
309-00-2--------A.ldrin 2.0 u 
1024-57-3-------Heptachlor epoxide 2.0 u 
959-98-8---~----Endosulfa,.~ I 2.0 u 
60-57-1---------Dieldrin 4.0 u 
72-55-9---------4,4'-DDE 8.3 
72-20-8---------Endrin / 4.0 u 
33213-65-9--~---Endosulfan II 4.0 u 
72-54-8---------4,4'-DDD 4.0 u 
1031-07-8-------Endosulfan sulfate 4.0 u 
50-29-3---------4,4'-DDT 4.2 
72-43-5---------Methoxy'Chlor 20 u 
53494-70-5------Endrin ketone 4.0 u 
7421-36-3-------Endrin aldehyde 4.0 u 
12789-03-6------Chlordane 20 u 
8001-35-2--- ---Toxaphene 200 u 
12674-11-2------Aroclor-1016 20 u 
11104-28-2------Aroclor-1221 20 u 
1114-16-5-------Aroclor-1232 20 u 
53469-21-9------Aroclor-1242 20 u 
12672-29-6------Aroclor-1248 20 u 
11097-69-1------Aroclor-1254 20 u 
11096-82-5------Aroclor-1260 20 u 

FORM I PEST 

000~:::;1 



1A EP.~ SAJV!PLE NO. 
VOLATILE ORGA.L~ICS ANALYSIS DATA SHEET 

0259601 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SI:G No. : 52 879 

Matrix: (soil/water) SOIL Lab Sample ID: 266107 

Sample we/vol: 5.0 (g/mL) G Lab File ID: 0266107V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 37 Date Analyzed: 08/11/95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 (mm) 

____ (uL) Soil Aliquot Volume: {uL} 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 16 u 
74-83-9--- - - - - Bromomethane 16 u 
75-01 4---------Vinyl Chloride 16 u 
75-00-3------ - - Chloroethane 16 u 
67-64-1- - - - - - -Acetone 16 u 
75-15-0---------Carbon Disulfide 8 u 
75-35-4---------1,1-Dichloroethene 8 u 
75-34-3--~------1,l-Dichloroethane 8 u 
540-59-0------ -1,2-Dichloroethene (total) 8 u -67-66-3------- -Chloroform 8 u 
107-06-2 -------1,2-Dichloroethane 8 u 
78-93-3---------2-Butanone 16 u 
71-55-6---------1,1,1-Trichloroethane 8 u 
56 23-5------ - -Carbon Tetrachloride 8 u 
75-27-4---------Bromodichloromethane 8 u 
78-87-5---------1,2-Dichloropropane 8 u 
79-01-6---------Trichloroethene 8 u 
124-48-1--------Dibromochloromethane 8 u 
79-00-5------ --1,1,2-Trichloroethane 8 u 
71-43-2---------Benzene 8 u 
10061-02-6------trans-l,3-Dichloropropene~- 8 u 
108-10-1--------4-Methyl-2-pentanone 16 u 
591-78-6--------2-Hexanone 16 u 
127-18-4--------Tetrachloroethene 8 u 
108-88-3 -------Toluene 8 u 
100-41-4------- Ethylbenzene 8 u 
100-42-5--------Styrene 8 u 
1330-20-7-------Xylene (total) 8 u 
126-99-8--------Chloroprene 32 u 
107-02-8--------Acrolein 32 u 
75-69-4---------Trichlorofluoromethane 8 u 
108-05-4--------Vinyl Acetate 16 u 
74-88-4---------Methyl Iodide 8 u 

FORM I VOA-1 



lA-2 EPA SAf:.1PLE NO. 
VOLATILE ORGAN'ICS ANALYSIS DATA SHEET 

0259601 
Lab Name: AQUATEC, INC. Contract: '.?S211 

Lab Code: AQUAI Case No. : KWFL.A. SAS No. : SOO No.: 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266107 

Sample wt/vol: Lab ID: 0266107\i.D 

Level: (low/med) Date Received: 08/04/95 

~ Moisture: not dee. 37 Date Analyzed: 08 95 

GC Column:CAP Dilution Factor: 1.0 

Soil Extract Volume: 

ID: 0. 53 {mm) 

{uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COM1?0UND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile 8 u 
107-05-1 - - - - - -Allyl Chloride 8 u 
74-95-3---------Methylene Bromide 8 u 
126-98-7--------Methacrylonitrile 8 u 
106-93-4----- -1,2-Dibromoethane 8 u 
80 62-6---- -- --Methyl Methacrylate 8 u 
630-20-6--------1,1,1,2-Tetrachloroethane __ 8 u 
96-18-4---------1,2,3-Trichloropropane 8 u 
110-57 6--------trans-l,4-Dichloro-2-butene 8 u 
96-12-8-------- 1,2-Dibromo-3-chloropropane= 8 u 
107-13-1--------Acrylonitrile 16 u 
75-71-8---- - --Dichlorodifluoromethane 8 u 
75-09-2---------Methylene Chloride 8 u 
156-60-5--------trans-l,2-Dichloroethene 8 u --75-25-2---------Bromofonn 8 u 
108-90-7--------Chlorobenzene 8 u 
156-59-2--------cis-l,2-Dichloroethene 8 u 
79 34-5---------1,1,2,2-Tetrachloroethane 8 u 
10061-01-5------cis-l,3-Dichloropropene ~- 8 u 

FORM I VOA-2 3/90 
.. -!("'"' 
u,.,U.J..~;} 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259602 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab sample ID: 266108 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 66.0 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: BROWN 
Color After: .YELLOW 
'"""'~"" 

'--·a.ments: 

Analyte Concentration c 

-Aluminum 6140 
Antimony -0.35 u 
Arsenic - 2.4 
Barium - -

14.9 B 
Beryllium 0. 2 0 B 
Cadmium 0.17 B -Calcium 31 000 - -Chromium 10.2 - -Cobalt 0.55 B --Copper __ 7.6 -Iron 1960 -Lead 1. 6 -Magnesium 6660 -Manganese 20.1 -Mercury_ 0.06 B 
Nickel 3.2 B 
Potassium 896 
Selenium 1.2 -
Silver - -0.22 u 
Sodium-- 6100 
Thallium 0.51 -u 
Vanadium- 7.0 B -Zinc 9.2 -cyanide_ 0.62 u 
Tin 1.4 B 

-
-
-
-
-
-, 
-
-

Clarity Before: 
Clarity After: CLEAR 

Q 

E --

E ---

E 
E ---E ---
E ---

N ---

·N ---
E*_ 

M 

-p 
-p 
-p 
-p 
-
-p 

-p 
-p 
-p 
-p 
-p 
-
-p 
-CV 

p 
-p 

p-
-
-p 
-p 
-p 
-p 
-AS 

p 
-

-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORG.2\NICS ANALYSIS DATA SHEET 

259603 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUA.I Case No . : KWFLA .Slill No . : SDG No. : 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266109 

Sample wt/vol: 30.2 (g/mL) G Lab File ID: 26AUG951207-I511 
" 

% Moisture: 34 decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/28/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y /N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.6 u 
319-85-7--------beta-BHC 2.6 u 
319-86-8--------delta-BHC 2.6 u 
58-89-9---------gamma-BHC (Lindane) 2.6 u 
76-44-8---------Heptachlor 2.6 u 
309-00-2--------Aldrin 2.6 u 
1024-57-3-------Heptachlor epoxide 2.6 u 
959-98-8--------Endosulfan I 2.6 u 
60-57-1---------Dieldrin 5.1 u 
72-55-9---------4,4'-DDE 7.0 
72-20-8---------Endrin 5.1 u 
33213-65-9------Endosulfan II 5.1 u 
72-54-8---------4,4'-DDD 18 
1031-07-8-------Endosulfan sulfate 5.1 u 
50-29-3---------4,4'-DDT 26 
72-43-5---------Methoxychlor 26 u 
53494-70-5------Endrin ketone 5.1 u 
7421-36-3-------Endrin aldehyde 5.1 u 
12789-03-6------Chlordane 26 u 
8001-35-2-------Toxaphene 260 u 
12674-11-2------Aroclor-1016 26 u 
11104-28-2------Aroclor-1221 26 u 
1114-16-5-------Aroclor-1232 26 u 
53469-21-9------Aroclor-1242 26 u 
12672-29-6------Aroclor-1248 26 u 
11097-69-1------Aroclor-1254 26 u 
11096-82-5------Aroclor-1260 26 u 

FORM I PEST 

Gli....,.G .. . . .... -"") 
A..,._·,-:,,,, 



1A EPA SF..MPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0259701 
Lab Name: AQUATEC, INC. Co:i.tract: 95211 

Lab Code: AQUAI Case No. : KWFLA SAS No. : SD3 No. : 52879 

Matrix: (soil/water) SOIL Lab Sample ID: 266110 

Sample wt/vol: 5.0 (g/mL) G 

LOW 

Lab e ID: 0266110V.D 

Level: (low/med) 

% Moisture: not dee. 27 

GC Column:CAP ID: 0. 53 (rrun) 

Date Received: 08/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Soil Extract Volume: ____ (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 
74-83-9-------- Bromomethane ------~ 
75-01-4------- -Vinyl Chloride 
75-00-3---------Chloroethane -------
67-64-1---------Acetone 
75-15-0---------Carbon =n~i-su-l~f=i~.d~e-----~ 
75-35-4- -------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane -----

.......,.---..,...-
540-59 0------ -1,2-Dichloroethene (total) 
67-66-3---------Chlorofonn 

hloroetha.'1.e 107-06-2--------1,2-Dic 
78-93-3---------2-Butan 
71-55-6-- ------1,1,1-T 
56-23-5---------carbon 
75-27-4---------Brornodi 
78-87-5-------- 1,2-Dic 
79-01-6---------Trichlo 
124-48-1--------Dibromo 
79-00-5---------1,l,2-T 
71-43-2---------Benzene 
10061-02-6------trans-l 
108-10-1------ -4-Methy 
591-78-6----- --2-Hexan 
127-18-4--------Tetrachl 
108-88-3--------Toluene 
100-41-4--------Ethylbe 
100-42-5--------Styrene 
1330-20-7-------Xylene 
126-99.-.8- - - - - - - -Chlorop 
107-02-8--------Acrolei 
75-69-4--- -----Trichlo 
108-05-4--------Vinyl A 
74-88-4---------Methyl 

one 
richloroethane 
Tetrachloride 
chloromethane 
hloropropane 
roethene 
chl oromethane 
richloroethane 

,3-Dichloropropene __ 
1-2-pentanone 
one 
oroethene 

nzene 

(total) 
rene 
n 
rof luoromethane 
cetate 
Iodide 

FORM I VOA-1 

14 
14 
14 
14 
14 

7 
7 
7 
7 
7 
7 

14 
7 
7 
7 
7 
7 
7 
7 
7 
7 

14 
14 

7 
7 
7 
7 
7 

27 
27 

7 
14 

7 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0259701 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : SDG No.: 52879 

Ivla.trix: (soil/water) SOIL Lab Sample ID: 266110 

Sample wt/vol: 5.0 lg/rnL) G Lab ID: 0266110V 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. 27 Date Analyzed: 08/11/95 

GC Colurnn:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ___ (UL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMP·JUND (ug/L or ug/Kg) UG/KG Q 

107-12-0--------Propionitrile 7 u 
107-05-1 - - - - - -Allyl Chloride 7 u 
74-95-3------- -Methylene Bromide 7 u 
126-98-7--------Mechacrylonitrile 7 u 
106 93-4----- --1,2-Dibromoethane 7 u 
80-62-6- -------Methyl Methacrylate 7 u 
630-20-6--------1,1,1,2-Tecrachloroethane 7 u 
96-18-4---------1 2 3-Trichloronropane ~-I I ~ 7 u 
110-57-6--------trans-l,4-Dichloro-2-butene 7 u 
96-12 8------- -1,2-Dibramo-3-chloropropane= 7 u 
107-13-1---- - -Acrylonitrile 14 u 
75-71-8----- ---Dichlorodifluoromethane 7 u 
75-09-2-- - - - - - -Methylene Chloride 7 u 
156- 60 -5 - - - -·- - - - trans-1, 2 -Dichloroethene __ 7 u 
75-25-2---------Bromoform 7 u 
108-90-7--------Chlorobenzene 7 u 
156-59-2--------cis-l,2-Dichloroethene 7 u 
79-34-5---------1,1,2,2-Tetrachloroethane 7 u 
10061-01-5------cis-l,3-Dichloropropene ~- 7 u 

FORM I VOA-2 3/90 

(·c,.., 
; ..I u i' -,, 

·-· -L 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259702 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI Case No.: KWFLA SAS No.: --- SDG No.: 52879 
Matrix (soil/water): SOIL Lab sample ID: 266111 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 73.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 

Color Before: GRAY 
Color After: .YELL_O_W __ 
,~ .. 

L~ .. u:nents: 
GRASS WAS PRESENT. 

Analyte Concentration c 

Aluminum 2 
Antimony= 0.26 B 
Arsenic 1. 8 
Barium 11. 6 B 
Beryllium 0.14 B 
Cadmium 0.12 B 
Calcium- 355000 
Chromium 11. 6 
Cobalt 0.21 B 
Copper __ 2.3 
Iron 170 
Lead 0.27 
Magnesium 230 
Manganese 15.7 
Mercury_ 0.04 u 
Nickel l.3 B 
Potass 314 B 
Selenium 0.33 B 
Silver 0.14 u 
Sodium-- 1180 
Thallium 0.32 u 
Vanadium- .2 B 
Zinc • 3 
Cyanide_ .58 u 
Tin .71 B 

Clarity Before: 
Clarity After: CLEAR 

Q 

E ---

E 

---

N ---

'N ---
E* 

M 

p 
p 
p 
p 
p 
p 
p 

p 
p 
p 
p 

CV 
p 
p 
p 
p 
p 
p 

AS 
p 

Texture: COARSE 
Artifacts: YES 

~~~~~----~~~------~~------------------------~ 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

259703 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No . : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 27 

30.1 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (uL) 

SDG No. : 52879 

Lab Sample ID: 266112 

Lab File ID: 29AUG950853-I021 

Date Received: 08/04/95 

Date Extracted:08/08/95 

Date Analyzed: 08/29/95 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 8.7 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

319-84-6--------alpha-BHC 2.3 u 
319-85-7--------beta-BHC 2.3 u 
319-86-8--------delta-BHC 2.3 u 
58-89-9---------ganuna-BHC (Lindane) 2.3 u 
76-44-8---------Heptachlor 2.3 u 
309-00-2--------Aldrin 2.3 u 
1024-57-3-------Heptachlor epoxide 2.3 u 
959-98-8--------Endosulfan I 2.3 u 
60-57-1---------Dieldrin 4.6 u 
72-55-9---------4,4'-DDE 34 
72-20-8---------Endrin 4.6 u 
33213-65-9------Endosulfan II 4.6 u 
72-54-8---------4,4'-DDD 3.9 J 
1031-07-8-------Endosulfan sulfate 4.6 u 
50-29-3---------4,4'-DDT 28 
72-43-5---------Methoxychlor 23 u 
53494-70-5------Endrin ketone 4.6 u 
7421-36-3-------Endrin aldehyde 4.6 u 
12789-03-6------Chlordane 23 u 
8001-35-2-------Toxaphene 230 u 
12674-11-2------Aroclor-1016 23 u 
11104-28-2------Aroclor-1221 23 u 
1114-16-5-------Aroclor-1232 23 u 
53469-21-9------Aroclor-1242 23 u 
12672-29-6------Aroclor-1248 23 u 
11097-69-1------Aroclor~1254 23 u 
11096-82-5------Aroclor-1260 23 u 

FORM I PEST 

OCG~:::3 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0259803 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA S.Zi.S No. : SD:; No.: 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266115 

,Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L266115V.D 

Level: (low/med) LOW Date Received: 08/04/95 

% Moisture: not dee. Date Analyzed: 08/11/95 

GC ColUilU1:CAP ID: 0. 53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3--·------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) -67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------Chloroprene 
107-02-8--------Acrolein 
75-69-4---------Trichlorofluoromethane 
108-05-4--------Vinyl Acetate 
74-88-4---------Methyl Iodide 

10 
10 
10 
10 
10 

5 
5 
5 
5 

33 
5 

10 
5 
5 
2 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 

20 
5 
5 
5 

Q 

-

-

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

(uL) 

FORM I VOA-1 3/90 

OGG . .1..: -._., 
- ·-



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0259803 
Lab Name: AQUATEC, INC. Contract: C'5211 

Lab Code: AQUAI Case No. : KWFLA SAS No.: sr::x; No. : 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266115 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L266115V.D 

Level: (low/med) 

% Moisture: not dee. 

GC Column:CAP 

LOW 

ID : 0 . 5 3 (mm) 

Date Received: 08/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL) 

CONCENI'RATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0--------Propionitrile 
107-05-1--------Allyl Chloride 
74-95-3---------Methylene Bromide 
126-98-7--------Methacrylonitrile 
106-93-4--------1,2-Dibrornoethane 
80-62-6---------Methyl Methacrylate 
630-20-6--------1,1,1,2-Tetrachloroethane __ 
96-18-4---------1,2,3-Trichloropropane 
110-57-6--------trans-1,4-Dichloro-2-butene 
96-12-8---------1,2-Dibrorno-3-chloropropane= 
.107-13-1--------Acrylonitrile 
75-71-8---------Dichlorodifluorornethane 
156-60-5--------trans-1,2-Dichloroethene --75-09-2---------Methylene Chloride 
75-25-2---------Brornoform 
108-90-7--------Chlorobenzene 
156-59-2--------cis-l,2-Dichloroethene 
79-34-5---------1,1,2,2-Tetrachloroethane 
10061-01-5------cis-l,3-Dichloropropene --

FORM I VOA-2 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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5 
5 

200 
5 
5 
5 
5 
5 
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u 
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u 
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u 
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u 
u 
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u 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259804 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: --- SDG No.: 52879 

Lab Sample ID: 266116 
Date Received: 08/04/95 

Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. Analyte Concentration c Q M 

- -
7429-90-5 Aluminum NR - -
7440-36-0 Antimony_ NR -
7440-38-2 Arsenic NR - -
7440-39-3 Barium NR -
7440-41-7 Beryllium NR -7440-43-9 Cadmium NR - -
7440-70-2 Calcium NR 

Chromium -
7440-47-3 NR -7440-48-4 Cobalt NR -- -
7440-50-8 Copper __ NR -
7439-89-6 Iron NR -
7439-92-1 Lead NR -7439-95-4 Magnesium NR -
7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -
7782-49-2 Selenium NR - -7440-22-4 Silver NR 

Sodium-- -
7440-23-5 NR -
7440-28-0 Thallium NR - -
7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -cyanide_ 5.0 u AS 
7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: 
/~. 

Clarity After: Artifacts: 

~ _ .• lI!lents: 

0000,'~9 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259805 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI Case No.: KWFLA SAS No.: --- SDG No.: 52879 

Lab Sample ID: 266117 
Date Received: 08/04/95 

Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-2a...:o 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color. After: .COLORLESS 

<... • .ments: 

Analyte Concentration c 
-Aluminum 42.1 B 

Antimony_ 2.4 u 
Arsenic 2.1 u 
Barium - . 2 u 
Beryllium 0.07 u 
Cadmium .20 u 
Calcium- 564 B 
Chromium 1. 3 u -Cobalt 0.79 u --Copper 1.1 u --Iron 24.1 u 
Lead 1. 7 u 
Magnesium 68.3 u 
Manganese 0.30 u 
Mercury_ 0.08 u 
Nickel 1. 6 u 
Potassium 38.6 u 
Selenium 3.0 u 
Silver -

1. 5 u 
Sodium-- 313 B 
Thallium 3.5 u 
Vanadium- 1.1 u 
Zinc - 1. 2 B 
Cyanide __ 
Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p 
-p -p -
-

E p -- -p -p -p -p -N p 
-E- -p --- -p -CV 

p -
E p --- -p 

-p 
-p 
-p 
-p -p· -NR 

p -
-
-
-
-
--
-
-
-
Texture: 
Artifacts: 

--------------------------------------------------------------------------~ 
1 

000l"Jan 



FORM 1 CLIEN'T SAMPLE NO. 
PESTICIDE ORGAi'rICS ANALYSIS DATA SHEET 

259806 
Lab Name: AQUA'IEC, INC. Contract: 95211 

Lab Code: AQUAI Case No . : KWFLA SAS No. : 

Matrix: (soil/water) WA'IER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: l.O(uL) 

GPC Cleanup: (Y/N) N pH: 

SDG No.: 52879 

Lab Sample ID: 266118 

Lab File ID: 26AUG951207-Il31 
" 

Date Received: 08/04/95 

Date Extracted:08/09/95 

Date Analyzed: 08/27/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
319-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------gamrna-BHC (Lindane) 0.050 u 
76-44-8---------Heptachlor 0.050 u 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8--------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

--

FORM I PEST 



lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0259903 
Lab Name: AQUATEC, INC. Contract: 95211 

Lab Code: AQUAI Case No. : KWFLA 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dee. 

GC Colurm:CAP 

Soil Extract Volume: 

5.0 (g/mL) ML 

LOW 

ID: 0 • 5 3 (mm) 

____ (uL) 

SA.5 No.: SLG No.: 52879 

Lab Sample ID: 266122 

Lab File ID: L266122V.D 

Date Received: 08/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) -67-66-3---------Chlorofonn 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
108-10-1--------4-Methyl-2-pentanone 
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
108-88-3--------Toluene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 
126-99-8--------Chloroprene 
107-02-8--------Acrolein 
75-69-4---------Trichlorofluoromethane 
108-05-4--------Vinyl Acetate 
74-88-4---------Methyl Iodide 

FORM I VOA-1 

10 
10 
10 
10 
10 

5 
5 
5 
5 

35 
5 

10 
5 
5 
3 
5 
5 
5 
5 
5 
5 

10 
10 

5 
5 
5 
5 
5 
5 

20 
5 
5 
5 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
rjnr. 
' u u .l...':_- ·1 



lA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

0259903 
Lab Na."Tle: AQUATEC, INC. Contract: 95211 

Lab Code: AQUP....I Case No. : KW"FLA SAS No. : S:cG No. : 52879 

Matrix: (soil/water) WATER Lab Sample ID: 266122 

Sample wt/vol: 5.0 (g/mL) ML Lab File ID: L266122V.D 

Level: (low/med) 

% Moisture: not dee. 

GC Column:CAP 

LOW Date Received: 08/04/95 

Date Analyzed: 08/11/95 

Dilution Factor: 1.0 

Extract Volume: 

ID: 0. 53 (mm) 

(uL) ---- Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

107-12-0 -------Propionitrile 5 u 
107-05-1--------Allyl Chloride 5 u 
74-95-3---------Methylene Bromide 5 u 
126-98-7--------Methac:rylonitrile 5 u 
106-93-4--- - --1,2-Dibromoethane 5 u 
80-62-6---------Methyl Methacr.1late 5 u 
630-20-6----- 1,1,1,2-Tetrachloroethane __ 5 u 
96-18-4 --------1,2,3-Trichloropropane 5 u 
110-57-6--------trans-1,4-Dichloro-2-butene. 5 u 
96-12-8---------1,2-Dibromo-3-chloropropane- 5 u 
107-13-1 - - - -Ac:rylonitrile 10 u 
75-71-8---------Dichlorodifluorometha.ne 5 u 
156-60-5--------trans-l,2-Dichloroethene __ 5 u 
75-09-2- - - --- - - - -Methylene Chloride 190 
75-25-2---------Bromofo:rm 5 u 
108-90-7--------Chlorobenzene 5 u 
156-59-2-------- -1,2-Dichloroethene 5 u 
79-34-5---~-----1,1,2,2-Tetrachloroethane __ 5 u 
10061-01-5------cis-1,3-Dichloropropene 5 u 

---

FORM I VOA-2 3/90 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

I 259904 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 I 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: _S_D_G~N-o-.~:-5~2-8_7_9_ 

Matrix (soil/water): WATER Lab Sample ID: 266123 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: o.o 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. Analyte Concentration c Q M 

-7429-90-5 Aluminum NR 
Antimony= 

-7440-36-0 NR -7440-38-2 Arsenic NR - -7440-39-:;3 Barium NR -7440-41-7 Beryllium NR -7440-43-9 Cadmium NR -7440-70-2 Calcium NR 
Chromium -7440-47-3 NR - -7440-48-4 Cobalt NR -- -7440-50-8 Copper __ NR -7439-89-6 Iron NR -7439-92-1 Lead NR -7439-95-4 Magnesium NR -7439-96-5 Manganese NR -7439-97-6 Mercury_ NR -7440-02-0 Nickel NR -7440-09-7 Potassium NR -7782-49-2 Selenium NR - -7440-22-4 Silver NR -- -7440-23-5 Sodium NR 
Thallium -7440-28-0 NR - -7440-62-2 Vanadium NR - -7440-66-6 Zinc NR -Cyanide 5.0 u AS -7440-31-5 Tin NR - -

- -
- -
- -
- -
- -
- -

~ - -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

..nments: 



U. S . EP.i\ - CLP 

1 'EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

259905 
Lab Name: ITS AQUATEC LABORATORIES Contract: 95211 
Lab Code: AQUAI - Case No.: KWFLA SAS No.: ~-- SDG No.: 52879 
Matrix (soil/water): WATER Lab Sample ID: 266124 
Level (low/med): LOW Date Received: 08/04/95 
% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-~ 

7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7440-31-5 -

Color Before: COLORLESS 
Color After: COLORLESS 

, .anents: 

Analyte Concentration c 

Aluminum 30.2 
-B 

Antimony 2.4 u 
Arsenic - 2.1 u -Barium 3.2 u 
Beryllium 0.07 u 
cadmium 0.20 u 
Calcium- 137 u 
Chromium 1. 3 u -Cobalt 0.79 u---Copper __ . 1 u 
Iron 2 .1 u 
Lead 1. 7 u 
Magnesium 68.2 u 
Manganese 0.30 u 
Mercury_· 0.08 u 
Nickel 1. 6 u 
Potassium 38.6 u 
Selenium 3.0 u 
Silver -

1.5 u 
Sodium-- 258 u 
Thallium 3.5 u 
Vanadium- .1 u -Zinc 0.50 B 
Cyanide_ -Tin 5.0 u 

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR 

Q M 

-p 
-p 
-p 
-p 
-p 
-p 
-

E p - -- -p 
-p 
-p -p 
-N p 
-

E p -- -p 
-CV 

p 
-E p 

--- -p 
-p -p -p 
-p 
-

NR 
p 
-

-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



FORM 1 CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

259906 
Lab Name : AQUATEC, INC. Contract: 95211 

Lab Code : AQUAI Case No. : KWFLA SAS No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: 10 (mL) 

Injection Volume: 1. 0 (u.L) 

GPC Cleanup: (Y/N) N pH: 

SDG No. : 52879 

Lab Sample ID: 266125 

LajJ File ID: 28AUG951351-I021 

Date Received: 08/04/95 

Date Extracted:08/09/95 

Date A...~alyzed: 08/28/95 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

319-84-6--------alpha-BHC 0.050 u 
3I9-85-7--------beta-BHC 0.050 u 
319-86-8--------delta-BHC 0.050 u 
58-89-9---------garrnna-BHC (Lllldane) 0.050 u 
76-44-8---------Heptachlor 0.036 J 
309-00-2--------Aldrin 0.050 u 
1024-57-3-------Heptachlor epoxide 0.050 u 
959-98-8~-------Endosulfan I 0.050 u 
60-57-1---------Dieldrin 0.10 u 
72-55-9---------4,4'-DDE 0.10 u 
72-20-8---------Endrin 0.10 u 
33213-65-9------Endosulfan II 0.10 u 
72-54-8---------4,4'-DDD 0.10 u 
1031-07-8-------Endosulfan sulfate 0.10 u 
50-29-3---------4,4'-DDT 0.10 u 
72-43-5---------Methoxychlor 0.50 u 
53494-70-5------Endrin ketone 0.10 u 
7421-36-3-------Endrin aldehyde 0.10 u 
12789-03-6------Chlordane 0.50 u 
8001-35-2-------Toxaphene 5.0 u 
12674-11-2------Aroclor-1016 0.50 u 
11104-28-2------Aroclor-1221 0.50 u 
1114-16-5-------Aroclor-1232 0.50 u 
53469-21-9------Aroclor-1242 0.50 u 
12672-29-6------Aroclor-1248 0.50 u 
11097-69-1------Aroclor-1254 0.50 u 
11096-82-5------Aroclor-1260 0.50 u 

FORM I PEST 

0GG~~5 



APPENDIX9 

FIELD IMMUNOASSAY RESULTS 

FOR SWMU-3, SWMU-7, IR-3 and SWMU-2 

RPTOOI 
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I 

pA,RT2 

./'"""'·- -
~ IMl\UJNOASSAY FIELD ANALYSIS 

VENDOR: __ 
KEY WEST STUDY 

Field Data Logbook 
No. KW-FS-001 

C-0-C No.: __ :..:;..;1/,.1...:.fA;._.:.._ __ 

Calibration using [it{4 de ~z,j~ r,~ Comments: 
. b1<-A--/-e.d Ulc;c (..(::r<TfZ_ 0-t...f..crc ·nc.::too o I ff\.- I 

Concentration Lot# Absorbance SfrJ D 3'ilA)(p. 
' 

"'-
~ /\// /1 

( "'-
....... 

""'-
~ 

"' 
Sample 

Comments/Location 
Weight 

Absorbance 
Result 

ID {g) {ppm) 

K.v..J o 1.Ai·h o I fCJ& z'- 3 1 Zi< 4.Sa 4- 3 .. 2 
i '-/ I 

'.J 

Lw01 .... 0'-ftol lLllv 3- z :/- 4 .S'~ 12.. 4 .. 5 
' () /,/,/+, ~ <.'J,..! 

J(.w oz, oL.l~ ol Lib CV- t' 
,_ 

LtJ ~ 

K-\f..f 01--041-l.trl 1-L 6 ,: ___ 2- .. LO <Z.5 

K\f-102-04 5oi Fl/ 0- l' Lo ..::::: z..5 
K.~020:.r {.,;jf Fl'! I~- z,' Lo ...(_ L.. s 
k..wolot.t101 Kl2.. (J)- J' LO <.. z_.5 

K.w ow Li So 1 KtZ- ll-7/ LtJ .c... z_, 5 

1"'1...vJ oi.o ttflol IG1_--t /'/.'- 3' 18 5.B 
l<'V-1 oi.osoo l Et7 ()-1' l-e L Z.S" 

K.Woio51ol 617. I '-L1 ,,_ LO < 2.,5 

kt\[ 01.'J 3S I< I& /'-2.' 1); l1)1<in LJ 0 j() I 2...l,. 7 

K...wovAo &r1 I 1-z' D: I 1..c·h 1)-('\ (Io 'I-) ~ 30 ... 0 

k.vJ O'Z-05£0/ KH (J)-1' 2-'f L{.bq LO <. Z.5 
'-./ 

l<.W oz.or::;-~ol Kii I "-1.! Lo ~ 2.s 
1- ettof {1)uP) K 11 , '-z' l Lo ..c z.5 

/<W OU>54ol "Se,1.;r.. Cbmaos:·Je Lo < 1.5 

J, 85ol {DLfPl"Bc'.i~ C,,.-pO'. .;J.c _\' - LO ~ 1...5 

}( \;.J 02.0 c;~ oi r; ,_,..,, TZi -·Ir- I TtYL L\:> w;~~~~0.' 
u ~ \A! li_ "( 11.t I d C 

Time finished /8 Z5 Page #: 4-
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-
8fE --

- ~· 
- i- ,- ..... 

./VVI \V ,.,.,. 

r1'\µ IMMUNOASSAY FIELD ANALYSIS 
VENDOR: Prr-c ti pART 2 

KEY WEST STUDY 

oate: _z_,_("""'iz=+{""""1S""---- Analyst: \fl· ~L·i~~¥ 

. Calibration using 0-e-k....., JeJo~'iiJ 11 r:·11/ ;!;,, Comments: 

Concentration Lot# Absorb a nee 

~ 

~ 
....... 

Ai/A 
~ 
~ 
~ 

Sample 
Comments/Location 

Weight 
ID (g) 

Y-W 010!.f 102- ~lb z' --3' 4,. 5 et 

3'-Lf i 
fJ 

P-woiaL/ 102 Y- i {., .t.L .. 5 o. 

Kw 020~0 'Z. Ll6 0-1 1 0 

k ""-" o ? a 1.14 rfl. L_t A ,,_?._/ 

/'-.\f{o'Z-Ol.it::;o l. r-r1 0-f I 

k.. w (JI. 0 4 i.?O'Z.. Fti ' I -7_' 

K'\/-.1O'L0'-HD z. }(tz_ a>-1' 

K.wot.. o4Ao1... K.L Z- l'-Z..' 

KW D2-~'1flo1 Gi1 2-' -3 l 

Kw aio 5bctl El'L 0-[l 

Kw aio5l01... G/?_ 1'-z_' ' J 
~ ~-

Kw at.o5"z..o -z_ Kii 0-1' l{ .. 5 '-l 
.., 

tc-woi-' .;-~oz. hC-LI I'- z._' 

Jf:d11 ~t:..AlfD2 (1;up) ~It 1'-z,,' 

: F:Klf.loU>,,oJ./ oz 6 11 rte -eµ., LTrmriS. I 

k ~602. (t>UP 1 &ilf>- Ca~ 'k ;il-

k' 1JJcr2.0 rn o'!. hJ1fo, ~~ 1J 
" I I 

.\ \ .. !!.. 

~~--

Time finished I ~J.f O 

Field Data Logbook 
No. KW-FS-001 

C-0-C No.: --..JL:NJ.4-f~/.i.:_ __ 

Dn:~H-'fi}fZ- ~~.a:... T/<--1 o :Jo 1 ,,, _, 
:s/N :Z.3±.z.o& 
flc/d c,./1brxl.s ;4 fu11>/f.; i 

/ 

g, f- 1 c5 e S u f:.r en'( lo lvf.ah 

Absorbance Result 
(ppm) 

l.f :3 lo ... 3 
4-'2 l./ .. 5 
LD < 0 .. 6 
'-" ~ ®"' 
Lo .&::. 0. "" 
Lo ,,c_ (/). & 
s 0 ... 8 
35 '3.L/-
2 Q). l:, 

L'O .c..: (}). b 

Le ,(__ (}), ft:, 

LO 4. @. t, 
LO L~ (J). l:, 

Lo L... Q). l, 

Lo L Q). /.tJ 

Lo L.. Q). &, 

LO .('.'., S T>ob "f-. . 

Page #:_-'(;,=----------



I 
I I ..... 

i 
I 

I 

' I 
' 
I ..... 

I I 
i_ .L 
: ""'"""·· -. -,.J 
- .-W 

! I I 
I I I I 

I I 
I I 

r i 
i 
I 

I 

I ! 
I I 

I 

I 

I 

I 
I 

I 
I 
I ,.. ... ,,,,_,_...__.._ 

- _._ 
- ~'-

I 
I 

I 

"'"""'"" - -
- -

pART 2 PA H ~B% IMMUNOASSAY FIE~D ~NAL~SIS-
, VENDOR: J2 Tf'c h 

KEY WEST STUDY 

Field Data Logbook 
No. KW-FS-001 

Calibration using Tvt+er YI c.t I, -I (.;t.1Jhrx.,4J 

Concentration Lot# Absorbance 

~ 
---~, Al!A 

~ 
--~ 

~ 
......... 

Sample 
Comments/location 

ID 

kV1/n).o ~ 1 k tl, n-1 
\<W'OJ..O J 9 k lh 1-'L 
KW 0).{} ~Cf ~~k-11 o--{ 

k' iv' ,,-11) ~ 
I 1 "./ • 

r":r- f 1 t - '1._ 

K Wn'.l-<1 l 7 J.< I l o-1 
k W O'--n { _q k It. 1-2 

1-fu; (? l. b < 9 f-11 o-1 

/{(Ai l>l-0 4-0 (;/ 7 1-7 

--~ ~ 
~ 

L---' 

~ 
Time finished I 1 2-0 

&;/IA C-0-C No.: 
---'-+-~---

Co mments: .Df:echfv1 /1.eh-{ Jk --f cco1f1-( 
~111/ D 3 r )..o.6 . 

~ 

Weight 
(g) 

C/ q,.. 
'/ 

q --
Cf tj 

-""~ 

9g 
lj 

4-.. ~0L-
v 

-.! - ~ 

\I\~ ~ 
~~ 

~-el F 

Absorbance 

I ? 
f)1tth 

i/ 
Ln 
J4.Ju~h 

!} 

I 6 

4-6 
~ 
LO 

~ 
~-

I i I '?) 
/?' :/ ''YI /, ... -r-1· A /ff 
I . '·'" ""J") 

Result 
BTfX!ppml 

411/.! 
~= 55. n 
<:: 2., 5" 
>:.... } r., 7J 

f !H (()OM) 
\. I I I 

('')# 94 
r3 ~)"' 

0-77 
/ n~ (, 

~ 
.;..---------

Page #:. __ ....:::::8:::....__ _____ _ 
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pp.RT2 -:rn=·~ 

2> \f-1 (ft l, 

IMI\1.UNOAS SAY FIELD ANALYSIS 
VENDOR: ])JEc/i 
KEY WES T STUDY 

Field Data Logbook 
No. KW-FS-001 

oate: - s! 1!95" Analyst: lfiAy r<.. ~')' C-0-C No.: ----·---

~alibration using f'\e_-fc.'l.. eleJw ..... \~A { li I t}l:b, -
con_centration Lot# Absorb a nee - ~ - ""' ,, Ji!! A 

I 

~ 

"" ~ ~ 
~ 

Sample 
Comme~1s/Tocation ID /,), µ, 3 I BS . 

V\,1 -- '...., - ' /> t- J , 
-"' ._. ..,,,,,- I --'---~V l I -' I I I - / 

.; 

KvJ01-0sB01 /!' II,, I' - z_' ,, 

t.W OU>40oJ G/7. I' - z.' 
.; 

./ 
[7 

/ 

/ 
/ 

/ 
v 

/ 
/ 

I/ 
Time finished I it I 0 . 

Comments: Jm:-cf-fraf- {flcfta... TK--/oOO}!f>- / 

:slt1 1>31.f Z.0& 
l 

Weight 
(g) 

Absorbance 
Result 
{ppm) 

Page #: _ ___.:2-::::;__Lf-_:__ ____ _ 



,·~-, 

I / I ' 
I ' " 

! i I 

zj ,..._,, 
,..._;._ 

~!_"'I- ._ 

- - 1--r-, I 

--r1t- -r-. 

I ! 
,.... 

I 

I .... 
! ' , .... 

' i 
j i I 

I I 

I! ' 
I 
I I i 
i I 
i I 

' I 
I 

I I 
' I 

I 
! 

' ii 
I 

i 

+ ~ "'"· + ,_._ 

t ...... ~ 

! 

i 

I 

- -

Ri---- '-

- l.... 

R=t= - -
7'' ._. ... 

- - '--""" 

pART 2 PA+t 
J-3 SWrnL 

IMMUNOAS SAY FIELD ANALYSIS 
])ICC!-+ VENDOR: 

KEY WES T STUDY 

Field Data Logbook 
No. KW-FS-001 

oate: 31 i\g5 Analyst: WA::t r-e.. /Je}i14 <. C-0-C No.: 
~ ---------------

~alibration using 1'1~ft1 t>ft'1 fo111;~,IL (,, /., - I 

concentration Lot# Absorbance -
-~ 
- ~ , 

NIA-
~ 
~ 

""-

Sample 
Comments/location 

ID 

KWot-/570/ IA.hl)t f- useJ i"lj ASh'c.. 
' 

/ 
v 

/ 

/ 
/ 

/ 
i/ 

~ / 
- / 
/ 
nme finished f 15:> 

Comments: 

Weight 
(g) 

0-T,nbJ..i' Mckr 30 TJ<'-t00d(t1-/ 
~1111 T> -54-2-0fz 

Absorbance 

Page #: Z..8 

Result 
(ppm) 

b 



: -~ 

I I~ 

i ; 7"' 
: f' 

I I ' I I 
: ~ 

~cl 
I" 

I I' 
I !"!" 

I J 

I I 
j ; ! 

i I ! 
' I ! 
I 

' 
I I 
I ' r 

I : 
I I 
I ! 

I 
i I 

I 
I ! 

I 
I 

I 

I I 
I 

I 

1 

' -- -
-_,/·~~ -
-- 1. 

' 

I 
I 

I 

' 
f 
I 

' 

' 
J 

L --, ,_ --

pART 2 
>\IV / 11! u - I 

IMI\1UNOASSA Y FIELD ANALYSIS 
VENDOR: PT"Eeif 
KEY WEST STUDY 

Field Data Logbook 
Ncl. KW-FS·001 

Analyst: w,~ ~ ffu .. J/115 C·O-C No.: ---------

IL.::'.:Ca::.:li.:.:br.:.at;:.;..:io;:.;..:n~u:.:.s:.:..::in;:.g ============r==~!::::::::==~ . ctments: Vn:c H-~ ~ TK - '000 Im- I 
ti..-Co_n_c_en~tr_a_tio_n-t-__ Lo_t_#_-r-_A_bs_o_rb_a_nc_e __ n :s{N D 3 f Lal, 

5e 17 r., I. br .. Ji,, v.< A1 -<f< r 
(} 

Sample 
Comments/Location 

Weight 
Absorbance 

Result 
ID (g) (ppm) 

/c.WoVJ~O/ Klh 0-/' 'f,.5-~ LO ..(_ 0; 5 
(])-/' 

v 
13 K.w 020 570 I I l4 t.b. 7 

ii(W6io SSO I DlZ. 0-t' % 7 .. S 
Kv.J ozo5901 v1t (/)-/' 4- <... 0.5 
KWoz.or.,ool Ft6 - 0-l' 39 :3"~ 
KW02.0 tvlo I H ~.; ©-/' 4.:i 3 .. 0 
l<W 01.0 /.., 1.0 I 3"'14 <2>-1' l 4- 0.:1 
Kw ozo /,-:; o I r.11. .... 0-1' ' 

,_ ( ... ~ ~30.8 
vu, ...,..., ,.. I A - 1 

l>l.;:...H;- :-1.f.'3/!Z! .. I • 

I /.).ff. z.ll.3 (qz:::: 
.. LIO ·--, ..L.JTI -£,.... 

I 

~ 
,/~. 

~ 
r~~ 

\. \~'.>,,,,.,... ~ 

~ 
---~ 

~ 

- ~ 
" ~--

·~ 
Time finished / ·300 Page #: _____ l_..O'-------



;-. 
! ~ 

' 
I 
I I ' 
i " 

r I " 
~. +-- 4= " 

i ! .... 

I ! i" 
I ! ~ 

I ! 
l ' 

i 
I ' 
f i 
I I 
I I I 
I ' f 

I 

: 
I 

I 

I 

I 

! 

' 

l 

~,. _ _ ,__ 

-
-!--

I 

i 

I 

-[#:--- -I 
i 

i 

;_ 

~ - == 
- -- ,..... 

I . 

pA.RT 2 
. 5w/l\u- / 
~ IM.MUNO ASSAY FIELD ANALYSIS 

VENDOR: Dru ft 
KEY WEST STUDY 

Field Data Logbook 
No. KW-FS-001 

oate: -z/~z--'-~ ~f :75 __ Analyst: W,A:./N E ffASTi."16.$ C-0-C No.:-------

~Calibration using nc:ltiz- ele.~"t.4-[L, ct/,"ba ~ 
Concentration Lot# Absorbance 

~ 
"' ~ 

N/1/1 

""" ~ 
' 

Sample 
Comments/Location 

Weight 
Absorbance 

Result 
ID (g) (ppm) 

j( \HOZJ),/Jlo' :!I 4- I '-z.' LJ._5C\ L/~ .C:i_ V) 

1-f:ltO I D;ir:: J~Lt:k-
u 

5CJ /4 ... 5 
k\f-IOZ'? l:6o i L~3 ri-1 1 Lo ..::.. Q)_ 5 
f'W oza-t; l, 1'" I m1t (/)-/' LO ~0-5 

K >t'f oz~:> (,l1o I F1i <D-1' LO L.. rz;_s 
fcWOZ..'2"6-0i 1JI z_ (/)- f J l.o <. (1)_ 5 

.,ler101 Dtta fl CA--le- Lf .-(. \b.5 

k \NO'Z."J t, i'J o I 
I 

(/)-/' f_O L./ I ~ L <:'_(2),5 

~ 
,,,,,/ 

/ 
/ 

~ 
-~ ;/ 

.~~ 
~ 

/ 
/ 

~ 
~ 

/ 
~ 

Time finished I 0 3 0 Page #: __ _.f_l.. ______ _ 



. : 

I 
. I 

Tii' 13 
_r v_ IMMUNOASSAY FIELD ANALYSIS Field Data Logbook 

No. KW-FS-001 VENDOR: µ,ec_ H 
KEY WEST STUDY 

Analyst: \Ufr4,...< J/As.f1"0._s C-0-C No.: /1./fA -t u ~~~~,--~~~ 

~alibration using /ltt-h-.it- efechi...,..,~ IL, Ct\{; b. Comments: Dice t+n-fl- ft1e-/-e{l... T/l.-Looo //('J-
~ 

:s/N JY3~ U>& 1 ;i:! f~u~.t. l~t. Concentration Lot# Absorbance 
) . J 

(~ }, ht~ f.,1 
~ 

.......... 

11JIA 
I 

~ 
~ 

·~ 

"'' H· 3h~~ 

Sample 
Comments/Location 

Weight 
Absorbance 

Result 
ID (g) h>pm) 

hv oi,.13 Io I 1L<;t, - {;q ,.,.!..,~ ......... +· 5 ,,.....l LO .c::::'.. 0"'5 
I -

Kw 01-132. oX PIA:s··kc- ~ ,,_fl LD L (/)# 5' 
Kw oz.133 o I 5.4,.....'(;)le (~~~ LO < (/)~ 5' 

kw oz.J34-0I G-ftu+ch7Jll ~At1M/l-S " LO < f},5 

/ 
/ 

/ 
/ 

/ 
. / 

-~,~~ / 

.. >fi17 
/ 

v 
/ 

/ 
/ 

/ 
v 

/ 
/ 

Time finished 15-Z..0 

I 

l 

I 
i 
i 
~ . 

; H 



! I 

Doi IMMUNOASSAY FIELD ANALYSIS Field! Data Logbook 
No. KW-FS-001 VENDOR: tn:u h)rt~ 

KEY WEST STUDY 

oate: 2-{"2..1 /js Analyst: lNA·'"f''<- f..±A-si-r\1J-'S C-0-C No.: ---'-N.4/...,(_A.J.. __ _ 

Comments: NC~ 1..15 , 
Concentration Lot# Absorbance 

Sample 
Comments/Location 

Weight 
Absorbance 

Result 
ID (g) (ppm) 

Jc_w OUJ71 ol Dl'L (i}- j I 5 l"l (/),W >lo 
K"'1tno 1Zo I DiZ.. I'- z. I 0 . rJ .. t1 /iO 
kwcrz.0130 I Eil- q;- I I (/).OB >lo 
Kv-Joz..o-p-{ a I F:iz.. j'-2, I (/), 03 >iO 
1<.Wo~ i'EO I Fl~ (/)- / J m. i '1 '>Io 
Kw ::rz,0 /J.o J r-13 /'-2' 0.i1 >10 
K.W Olo1fo I J) J'q fl;-/ I @.lf ~ /JO 

k.wozo /13() J L/3 l'-z./ (/)~ 57- =8 .. S 
Kw D?..o 1 ~ o I Ft3 t?J-1' (J'J,, 3~ //0 

IC.WO 7,.0 P, 00 j F;~ 1'---z. I (JJ .. folf - J'.-, 
klJJt)Z.08 / o I h/.) t7) . I • -I (/). Z,f; -;~ /0 

KwozoBz.ol Ir-,; -:s , 1 _ z_' 0. 3A >/O 

Kvv oio ESo I e,ri. (/)- I I 0. 0 .5 ;~10 

I< 1/.J 01~ B Bo I IC:J 1i 0>-1 I ('!)uf' .. 0. OP> /" /0 

------------
• t "'~ ----------

v.,,\v~ c---

~ 
~ 

----------
------------

Time finished 11-JJ C> Page #:. __ ___,_( 4-..!......_ _____ _ 



r fl,...::> __ i :---/1 I j f 
, I ; 1~ 

-1 I I / 
Ii 1 , ~T2 

l ! ; --

v·vr IMMUNOASSA y F1ELD ANALYSIS 
VENDOR: /''JU/ p:J# 

Field Data Logbook 
No. KW-FS-001 

KEY WEST STUDY 

Analyst: W1+1, .. L lfA<::.{J-·05 c-o-c No.: ___ &:..i.:.;.;...f.t:-A.__ __ 

-1 I I 
I I . - Concentration 

L 

- I 
- I 
J 
J_ 
L 
I 

Sample 
ID Comments/Location 

----r-r--i-' -4-1....J.m t w mrH;~'] O I Fl 7 ill- I 1 

-
--r-r-t--lf-L.19 J!:.wo'lJ) es tJ 0 1 FI?- i ,_ z; 
- ,.....,.__.._. twoznfJ; o J Hr3 0-l 1 

-I ·--' 
-j-, · ~wozo~Z<>I /f/3 J;-2-; 

i<W·?Z..O 130 I L 13 t!J- i I 

-
;_ 

-- KVI071J "t;°a I I/ 2.. (/)- / 1 

- : 
- K.Wo1.:;> Bf .. 0 I I tL I I - z/ 

v 1 ., 1'-7, J ,..:_wow!Jt3o II " 
J 
L 
I 

-H-t---
-j-h-

Kv./<J7 /0JOi Gill 0-( ~ . . 

I 

- I 

-_,_ ·--+--+-

Time finished I W.·:30 

Comments: 

Weight 
(g) 

v 

.... , --
\ , 

~- z, '1m ;:. 1.1 e 

rt 
Io ff.,,... -:::.. 0, ~3 

Absorbance 

(j)., 38 

'- j 0 
/. 5 I 

/, 30 
(j'),. 51 

(b .. 31 

<ZJ .. 35" 

Result 
(ppm) 

>io 
. /JO 

> Jo . • .., z./z.. / ss 
?-~:::7 .. « 

;: 0 .. 8 

.::: z .. 11-
- 0 .. I 
">'/Q. 

::: :3 .. 0 
>IO 
7/0 

Page #: ___ / (p""'". ------



_j ' t 
liJ ~ 

_t.....-{ ..,_ ....I 

J)Uf IMIVlUNOASSAY FIELD ANALYSIS Field Data Logbook 
No. KW-FS-001 VENDOR: (1\) u1r 

KEY WEST STUD 

Analyst: W/J-irt. /ks.-./t:y C-0-C No.: _ __._,AJY-l,.._1 .. 1 __ 

-t-,1
1 

r-; +-,.+-L ,-J ~libration using h D T < f..,1t ,·(y;/:; 
r ; r-

Comments: Q +" _ 1 'f\ r J o o 1' CJ.H ye .... s;+:c:.s .. 
i 

-1 
I 

J 
! 

I 

I 
_j 

I 

I -r-

1 
I I 

,_ 

; 

' 

--concentration 

- !/( fl,. 
..-

~ 

'f 
(}q 1. "" ,. 

r 
, . n "'"A.\ 

P,Q I 1. 1-'ll ,,,,, 

'I, 
{f)J) r.Y!,.A ,, 

Sample 
ID 

t;.woz.10.30 I 

-

TJ""-r-t-+-1• N;.Joz. KJ4 o I 

'f..woz/oSJ/ 
-

I I ' --- KW az._10 i.? o I 
' ' k.wcrz. /070 I 

KW 0£.. IO So I 

I<. Wot,, Jo fl O I 

Kv-Joz...11o01 

i<..v-lo2... 111 o I 

{(Wo?.-llZO} 

i<.JNO'Z..l 150 I 

k.w01-1 i t,,o J 

=wt 
.. ,...~ 

t + 
l 
l 

I ------

Lot# Absorbance 

() :5 / l.4- t .'l.. 9 
D 3J..14- K f' ()4-
I iJA-R o,Rj 

~o~vsR {)/ 77 
.., ),,.,4-f R (f) .. r; 4-

Comments/Location 

F lJ <JJ- I I 

J. 

Ell (]>-/' 

1-/. I Z.. CZ, - I J 

J) iO , (J)-- / / 
, I 

ElO. (J)- / 

Fia ©-/' 
J 

Flo / 1-Z-- 1 

.I • 

h/() rh-/ 1 

b Jo.' t 1- Z 1 

l+l 0 (/) - I I 

Time finished i l 0 0 

Weight 
(g) 

5a 
; 

..:.L 

. \ , 

n 
/,BB POfT\ ::: /J. 7 5 

) J 

/0 PD'"- -:: (/) .. 5 4-
n 

Absorbance 
Result 
(ppm) 

(/)" 3lf > /0 
0.38 >lo 
fl; .. OL /10 
fl). 32- >Jo 
(/). 4-Lf /ID 

(f},/3 ?ID 

0-30 >Jo 
lJ. 0/ 7lo 

(/) .. 03 '/'Jo 
(/J, . .'f f3 ) /O 

0*' 57 = ©.S 
(])_ 35 /JO 

~-73 = I. LI-
(}).$/ //o 

------------

Page #:. _ ___._( =8 ______ , 



Sample 
ID 

Time finished I 0 l 0 

..J- , -· __.,, 

T>J;if IM!YIUNOASSA Y FIELD ANALYSIS 
VENDOR: fYl!l/Jo>~L 
KEY WESTSiiJC:iY 

Field Data Logbook 
No. KW-FS-001 

Analyst: lJ./41r-t.. ./J,t:ish~73s C-0-C No.: __ _._A/
47
/'--"J.:.+---

Comments: 

Lot # Absorbance 
v 

rb .. :z .... ff n-. =- (j) • 5 z_ 

I 0 P't:> th = 0. q 0 

Comments/Location 
Weight 

Absorbance Result 
(g) (ppm) 

(/). frL (/). z 
0.&8 0-:; 

(J) .. e,3 (/). 4 
5 IY'/_ /, 3/!J ND 

5" 0. '-15 6-~ 
~l /, 3b ·NI> 

(/). '-I B. I 
(/).jz_ .. z. 
(f).8{.., ... "L 
L03 (/;. 2-. 
/ .. I} 0~ 2.. 

. i-z..' I. z. 7 0 .. I 
2.!-3' 0, 5"3 I .. 8B 

5 "'f_ L 2.8 NJ> 

Page #: __ .....;;z_:;.__o _____ _ 

,. 



i I 

T 
I 

I I 

pART 2 

:r.iz;-5 

·oDT IMMUNOASSAY FIELD ANALYSIS 
VENDOR: fY\ if i ~fY-u. 
KEY WEST STUD 

Field !Data Logbook 
Nc1. KW-FS-001 

Analyst: C-0-C No.: __ _.Ni""'"'l'-"A'-'--___ _ 

Calibration using Comments: Qp--1-ic..4'/ "Der.sf-h'es; R._:::::.=.:..:..:..---r====r=====--jl I 

1t-=.C.:...on_c_en_t_ra_ti_on--+ __ L_o_t_#_-+-_A_b_so_r_b_an_c_e--il NC ~ if). 2'5 
c (Jf.. c; @. z__ e2""-::::. <D. ~5 IL-_.s..JJ..-------r-----........... ...._-t--__...... ____ ---11 M 

-;-t--t-t-wm t7 ~ 2 o 11.... I 1- vJB -::: 0 · S '-f 
YV ,; TL== (f),,. 8 l. 

L£= flJ.81 

Sample 
Comm-en ts/Location 

Weight 
Absorbance 

Be suit 
ID (g) l[ppm) 

Kwo&J55o I Wioe J2 ~ pk.-1-;-c 5" rr.l. (]) .. e;'L. N:D 
l4f.I oz_ 13b!> I V.-h~ of- LAb t2Jv.)o. Sm/. (!;_~I Nl> 

"' . / 
/ 

// 
/ 

/ 

/ 
/ 

t / 
~\~'Y v 

---~/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 
Time finished --- Page #: 2.iLJ 

~---,----------



] 

] 

J 

] 

] 

J 
] 

] 

] 

],.·""· 

J 

J 

J 

I 
l 

PART 2 SITE 5WrnU 1-
J)J:>I IMMUNOASSAY FIELD ANALYSIS Field Data Logbook 

No. KW-FS-002 VENDOR: fY\1LU }>:>fl-£:. 
KEY WEST STUDY 

Date: (J / Jcf 85 
E~-'\Ci73> 1W1£ 

KW @v+ 'fG:? 1 WA.SA l/µAt-t-Zf;J) Ah 

-fw1C€ LDuPLJcAff) ·By ~Vf 

Analyst: WAl{H€ #As-·nNf6 C-0-C No.: ______ _ 
AG.:;is-{~ '/)p.vrv S~i7Z-

==========================9 

Lot# Absorbance 

Calibration using 1)1} T {., J: br ... fpr J b~ /r; VII' Comments: 

Concentration 

·.Lf@ AS A G.A / g_c C:He; IL oF 
k'-" Ar-1A 1-vs 1.s, 

Sh11WJ1 -1"1\ F·a.t1re 1 l>aM'. 26 ().(/. /l,J, 
5.,_/mh-,/::. 0 0 

, I fl [/ :Fh'.40s-
Sample Weight Result QJ 

Comments/Location Absorbance Res-.,,!t 
ID {g} (ppm) PPM 

1<w0z.tf 2../0 J r, - I z_ . (!/'-(., " 5- (}) 91 m .. 31 > /1 *' '0 {/j .J 
" OJ "-5'' 

v 

K.v-.i<J2-l/U3@ J C-13 /., 1.'5" '/ ,,.'1 <il .. 0 ~ .. o 
.Kw0t4310 / " r.b "- 5'' 

I 

C-14~ ([) .. -:<.B .,. fl, 0 507! 

3-Z.@J C-/'f (!/'- 5" (r, LCP) (/),35 7i1-0 f;7J 
, 

/ .. 5'+ -< (i). 3Lj-33@) C-l5 (/) "-5 lJ <0. 34-
~ 

/,. Lf '-1 3i1<DI F-t1. (/) .. _ 5" Z(J), 31t <.0.34-
-

35@1 L-ll. eJ'-17_ tr / .. 13 /.-, ~ 11. CZ> ;$,. i 
3"10 I r·_- ti ~ (!(- tz" (n Lff') J.,. II /.IL:.. f1.© ~-r; 

31©1 C-ll ti.'' - t.o 11 (D .. B3 l ~ l z 11-.(J) ?-?. h 

3£3@1 F-t1: ~ 11_1111 ), '46 N.D li/fJ 

:38(1) I G-17 . (/l1 --(p II / .. 51 <:... @, 34- ~o3t 

40:7J I K--/3 " (/) c.i_, (}) 11 /, 0lo /./z 1"7-0 4-.0 
410/ fe::--11' nt-P/' (/). 65 ']' Jj..(/) ?4J) 
'1~f !-,-lb (/)''- (,, t; i,.3@ /., <-1"1- () 1.51 . 
Lf3" I E-lC.,. (!J':-/0 1

' /, if.:J ~ o.3lf- ,;:. ·'34 (; . 

4£.J@' E.-fc:; (!)"- 'f' j ,, (/J .. /.,5 I.~ '1 <- r1. 0 It-,,. ii 

4S0l G -1£. 'll'- 11-i• 5",.0 q {b,, 31 ) 11 .. (b c.nr ,, L\ 5'CC)1 (.::,-15, fJ/'-f Z..11 6- (/); 0-32- 'J 11 .. 0 f.,t;y 
-. ., u 

Time finished 'Z.-1C>0 Page #: ___ + ______ _ 

; 



\ 

PART 2 SITE 5 V'I f"'{J 2-- AN7> llt-3 (tr1 CJ.-"-" ;p to ~~~ 
IM.1VIUNOASSA Y FIELD ANALYSIS Field Data Logbook 

VENDOR: ftY'11UJf.;r(UE:: No. KW-FS-002 
KEY WEST STUDY 

'f/.[A'f ru::. ~"'65; 
Analyst: , C-0-C No.: --------

As>-.~: ::J.5c~ eLJ> 

Calibration using Dl2! r~l-bt:.~faz bt./,;~v Comments: ®£esu/ts ;VI fbiS ('o/vmf1 hqsed 

Concentration Lot# Absorbance 

fJ~.r""~I '3 rr1 f.t,5 LL/-3 .., 
0-Z-pf),.-.. ~~r155 J .. iZ.. 

f .. @ PP!" 4-@155 0 ... B3 

liJJ.(J '):>(),..._ 5~155 0 .. 55 

Sample Weight 
Commen1i;l:f}°f awn. 10 ..,.. w.;1, , a .'J (g) 

./(We>z.tf.50m 1 VIG ~ 0·~ 11" f:!l .. O a 

'fiirl> J Bil+, CP 1
'- & 11 v 

5Z<Z> I :JI 1+ ", !O ''.... rz..." 
5'3© 1 '114 Jt- 1

'- ill 11 

" r::; I ,,JI) I "Dl6 cz,11- & ti 
, 

51<?>/ D;h (//'- In II f ni 4~ 
t)g(!) 1 

, If 0 
.R I Z- (i) -- 4-

fi!ji'I/ L- i 1.. ', (!) 11
- I 0 I/ 

&o 0 I :r14 (l) ,,_ 4-'' - , 
~>I{ f,;;>4-0 I HIS", (J/'- (11 111~ 

/of» J Pl5~ !?> ''- i'l :··r:R~ ~ 

k>&.0 I J) tE* 0 "-1 z '' -rR·~ ¥' .. , 
I "\I -- ; .-1 

'#fhl'H <;""..,./d he+ ~ i Lita) l ~N-ne 
c<>tie<-+<:) 6 

« t .I.R-: !J Fod- Sfrr<e+ 

Time finished n lf 5 

on cehbra1-t:on c;,vrve .S bowJ.'\ 

In E:lvre 1) ft1fe 2..&Jf~J',Mlr! 
5 \jm bo/-=: ~ 

I 

Result (J) 
Absorbance (/,t'$vlf {ppm) PP/ll 

m.tf5 > 17 ... 0 32.C' 

/,, (!F1 KJ .. 111' t-~~ ~·Sf~ -
(i) .. 30 ...., ,...,. (1) 8ST 

0.3z._ >II .. (J) 7t:;-:r 

uzjtf .c:. /,. 7 l.S 

.:Jt.a < / ... / I. 2. 
, _ '-1-2- < (b ... 31.f- .c:.o.~+ 

(i) • .1+-r >/7 .. 0 ? r;,.n 

0 .. ti '"'?(/ .• 0 ·' 1'> '10:r 
;,( 91 

J ... 10 >© .. 7- < / .. 0 024-

/. 38 "' * L_ (/'),. 2 D"'J">'l <0-2. 
/ .... '37 >f I( 

,If_ @-1- L0.2. 

Page 



PART 2 SITE 5 it-/ f"" U. z_ 
IMMUNOASSAY FIELD ANALYSIS 

VENDOR: ;¥'! ti:L.I f-Oru!::' 
KEY WEST STUDY 

Field Data Logbook 
Nu. KW-FS-002 

Analyst: IHA-tµ6: f-11twri60 C-0-C No.:-------
~ l :ft i1r4 5CJ:t:t>!.-Fi &!> { ~.'5'1'. ~ 

Calibration using D ~ r (tl I. br..:. i€.t.'i. b~t.ri~ Comments: 

Concentration Lot# Absorbance 

Ne2 c,/\~I 3cr11&?5 I. z.5 
v 

3@155 fJ),, f!l.o (b, 2- °"""' . 
L~ 17,..,.,., lfCPt 56 (/). (p(o 

IC>,((} n~1T'I 5r>155 (/) .. 4-3 
t I 

Sample 
Comments/location ID 

K.Wni.'111 @\ ~IZ. ,, Lf!' OJ -
~ . 

'12.-CJI Ft'+ (})''- B" , ,, f3 ti 
'1~~1 .f.t ilo (p --,, 

(p'' it; ii 11.f- (!)/ Vil., - (" 

1?a-I F:t3. (J)':...f4'' 

-r£>, t!> I IZ-11. (t/i_ P/' . 
11@1 I.Jiu. r.o '1-lz '' 
"1l3!l I HI z., (r)"-l.~ 1 ' 

(fftp) fYll1_' <f/«-1z.'' , 

8@81 nlt.f . r!Y l i. • - 1 

e; I!> I ][(,,. @''-l~ll 

et-rJI NlZ-. (i)~·- lZ:' 

8~~1 J:>i~, ![)II_.. 5 ;1 

f34@1 /-110. 0 1'-1-i" . 
fJ?ii'l LI(!), 0 "- /'Z, ;. 

U.&1 Ji G''-f!,l' ,_ ·r:; . . 
s1~1 J-l ILf !!)''-IL;' . 
f,f;© l K/t;'. 01'-e/1 

. 
Pii 9 l /'.l'f. 0 11

- EY; 
w 91 ol u:3 ~ "- Lf" 

Time finished 1.J!J 1t0 

Weight 
{g) 

5 .. 0 

.t 

E:ffl'ZAC!f'.D -fwtt<=- A""'l> /Jv..JAJ.-#~J.> 

fw1le: FOa. A QA /CJ.c CHelY-

o,::;. J;_/,,.,Vl A-NAL '15 l:S .. 

Absorbance Result 
(ppm) 

Q .. B-T .c.. (]J • 3 '+-
(i) 2-7 > /'1.0 

(f),'EJ5 <:: 0, 34-
Q.50 J. / < 11. 0 
(}) .. J B >11-@ 
0.5(p IJ..UI. g, r-r/qr:; /A7 c.. r1. e 
O.J+6 

. . 
(?) .. ?.~ l .. , L.. /'7 " (}) 

" 
0. JO 7 11. (b 

0. z#- > ;1.0 

@ .. IB ~ 11. 0 

(!)_{,if L"1Lii40> 
(J) .. 'fB / .. I<..//.{!) 

([). l5 > 1'1 ~ (i) 
@.10 )" i1~1f) 

0.2!1 ~i1.IJ 

<i}, Zl'J 7/1 .. tj) 

@Jo~ ) t7-0 
g,.fJB ..(. (/)~ 34-
@,.lc,J /.1<:../1 .. 0 

(j). ft£ z L-.1 

JJ) t 
R<lS<>I 
ft>fr.. 

r..o. ?4-

7/Jtr 

I''* -();< • 

+.+ 
'>fifJ:r 
4-.4-

6.0 

>FIOJ 
10-:r 
)qny 

2 0 

iOtO 

>Bo:r 
>f1or 

60J" 

lo-:r 
'><foT 
~J4-

2..B 
L4 



] 

] 

J 

] 

1 

PART2 

Calibration using 

Concentration 

f'l e.,.. Ca~ I 
" 

0, Z, PflY" 

f-0 POI" 

/0,0 oOf"' 
I • 

Sample 
ID 

l'-wr.>VI-3 ~ 0 I 

llwoz.ll B:3o t 

SITE 5vJ(l'tl--l z_ 
IMMUNOASSAY FIELD ANALYSIS 

VENDOR: /VI IU.i ~ 
KEY WEST STUDY 

Field Data Logbook 
No. KW-FS-002 

Analyst: Jr-./ A'-{t-iG !lfr:?lir-Jf6 C-0-C No.: -------
As-;15(:: J"; ,Seila::>i-Rb. D 

DD I G l1br~lac.2 ~dtJ!C!.I:'. Comments: 0.1· /J f . 1 i / J \t:,!f\l'fr/J in b/S (oLvmn ett: p;i~ 

;:9~~=:~:~/'~' ~~~5 
Lot# Absorbance 

3tJ1&,.15 1 .. 25 
o, f;{p '3~15.? 

401:;, O~ ft,{p 

;::;,,1 t;t:: o .. 4-3 

Weight Result cg 
Comments/location Absorbance Re.svif (g) {ppm) PPM 

LIU r/'-(~/1 ~ .. o Q. IG Jt:. 1-1 nP 
1 . iu.'' 0 1

'-(/
1 (nuP~ o,, "'IS L.. I .. I n,ct r; 

I 

Jl.Wov-1 !Joo I mt~ ol'-11,_u 0.4-fj /,,1Ll1,0 in.o 
' 

14Aov-f;7ol :r ((o, n 11-1z.u I I 0.6.3 /./ <. /1. 0 G. () ! 

Time finished t.D'fO Page #:. __ _.!.-(0 _____ _ 



PART 2 

Date: ----1-s{ t;__,_/8_5 __ 

(,J,f}, 8101~ 

SITE Sf! SW {'r\ u. z... . 
IMMUNOASSAY FIELD ANALYSIS 

VENDOR: f/1w...(Pt>p.E. 

KEY WEST STUDY 

Analyst: If(, l±PruN fu.S 
kt5l: s. s.-:~ElJ) 

C-0-C No.: 

Field Data Logbook 
No. KW-FS-002 

-------

Calibration using DDT C./,br.it.12d h.:fow Comments: WResvlfj jvi -fh;5 colvm-ri ate 
\ 

Concentration Lot# Absorbance bMid :zyi c.x/; hr#lf;on curve 

In F:Jure IJ f"'pe 2-(?; 5)1mhoht··., 

~~~~~~-~ 
LOB 

10.0 o. 

Sample 
Comments/Location 

Weight 
Absotbance 

Result ~o/;,I+ ID (g) (ppm) 

~wov+q1of ~/O, 0-/ 1
. r:;.D /.81 ND AID , 

0-5" IC.W 1n;; no o I V/O, J .. 1..5 <:_ I .. I 'D.t.7 .. 
](lo,. o-1' '-'~ <: /,./ Olol L.I 

()!,,O I ·DB. o-Btl /.. S'1 < o .. 34- kU.:>t 
I 

o-Bi' ~.4-030/ ])8 D.83 J' 7 < 11 .. 0 
' 

OlfO I F!J 0-IZ. ii 0.3+ ?-/1 .. 0 1>r10J 
05ot 1-1:1' o-B" 0,'1-/o >f! .. O l'>go:r-
O/na/ :J!J' ~ o- Bu o.63 //7. 0 it;S' T 

0101 
1-3 I I , o-1 Q .. lt8 '711. 0 /. [.O , 

D-B" o.eto " ORo 1 L-B ,, /./ .c 17-0 7..0 
I 

Time finished l3't5° Page #: __ --'('-'2-___ --'----



PART 2 SITE .$1/'{fY'U & 
pvC IMMUNOASSAY FIELD ANALYSIS Field Data Logbook 

VENDOR: ;n1u.;Fbl2-(;; No. KW-FS-002 
KEY WEST STUDY 

Analyst: UJA-..Jt-tG ?f AsOf\.IW C-O·C No.: ______ _ 
A<ss 171'";, )bHt-1 :5c.tf::>oL-ACLJ> 

.:f'i 
Comments: f1h /..l.. + / \,1f(e5vJ5 ; n/1; } co v 1f! h a re Calibration using u l2r. r',i libt::..-d·ai:.i iu.la.w 

Concentration Lot# Absorbance 

J\leq, c~I ~1it:6 1 .. 55" 
v 

3rr1£S , ,.i+lP Q.~ 'PO""' 
I 

I, D -:;.-,')"" 4olt;'t; Lo3 
' 

10.0 (l>{)f"'\ i:).:j 1 i.;-i; o,. f.IJPi 
•• 

Sample 
Corrrnents/Location ID 

KvJoZ,'i-.9~1 1)1~ 0 1
'- II'' 

.. - cuool 
, 

(f 1-Z. 0'1- IZ. II , 
_C]101 f:i 13 - (}11-/z_.lt . 

''J CJ6o I :rt3' 011_ ri II -
Kv-!01_i:; o~ 01 FA 0- IZ.. u 

"' I 

too I fl 6 , n-{Z, II , 
i3DI I ;:-TB 0-17 ii IA.Ml 

t z.,o l car' o-6 u l:Jf!J~15 

II o I 
I . II 

F Ii::) 0-Lf 
,/ 

o- Lf Ii JU.0/ r::tb 
1~01 Flio 

1

0-i..f 11 (Di.rP) , 
{(vol N.13 o L ti - c; 

" O-Lf ,, 'If Ii OJ ~. If,,, 
,/ 

Time finished 114-0 

Weight 
(g) 

i;;., t) 

'V 

ba sec/ on Cbi/Jr~ ft on Cuvve 

•': F1&"re 1 1 ~rukol 0, 
~ ~_!f-{)A;; 

(b) 
Absorbance 

Result 
1[ppm) R;~t 

o. llf >r1 ... o 1>90J" 
0.16 >n .. o IY/oy 
O. IC: >1/.0 1>%;; 
o .. IPIG > r1 .. o /Cf. 0 
0.'+5 'J' ii .. O li;G J"" 

0 .. 6(.o )' ii. 0 ; ::5?.n 
I.'+-'+ .c.. /..I o .. ~& 
o .. [pit; >i1~0 11.0 
o. -zJc '7 II. O >10-:r 
/.. Jh ,,(_ /. 7 1.0 

/ .. /7 < / .. / nCf 1 

/ .. J <3 <. / .:7 Or94-

a.:1 to I~ 7 < 17 .. o 2. i; 

Page #: __ _,_/_..4 ______ _ 

II 

I 



PART 2 s1TE Swrnu z_ 
IMMUNOASSAY FIELD ANALYSIS 

VENDOR: {Vl-1 i-l-4 Pof'l..1:7 
KEY WEST STUDY 

Field Data logbook 
No. KW-FS-002 

Analyst: WA---ttt6 f/A<;;rfµ(:S C-0-C No.:-------
5<~ 10ttN Semoi-.~ 

rr==Ca=li=br=at=io=n=u=si=ng=Q=f)=/=C='l /=111='.v,,=f.=dr=s ==b==,,=lc=i.v:::::::::;i Comments: ~e:s:c1/f:; {'1 fh ,J C'"e/l./bi 11 c< Vf'.'. 

Concentration Lot# Absorbance ba W 011 Ctr I: brfl fiat Cu rvt: 

i ,, f;f"~1ff::jf--_; 2~;- ~J"'!wl •. 
~4ff 

f. Z...1 

Sample Weight 
Absorb a nee Result :y 

ID Comments/location (g) (ppm) RES'v /f 
PFM 

Jt. v-1 Ol5 £.l 0 I KB fl- II'' s.o /_55 . .:::. / .. 7 0.3h .,, . 
Z3o\ JS:) oll-ti, t; /.IL/-- i# I <- //. 0 2 .. 5· 

" 
?.ool cB. n''-IO" i .. lo 1 L o .. ·3i..j- .(0,34-

r 

UOJ U15 O"'-fo" o .. z.B 711 .. 0 >'JDJ , 
t.Ltol F7 ot(-1z..'' /. 62- L 0 .. 34- <'..034-. 

" 
-z.5'oJ f 1 1i."- Z:t 11 ! .&!5 L 0. 3'/- (. /J 34-. 
t-ido I f:::(1 OH-- lZ.': I .• [p'f '-- o, 31./- Lil ?4-, 

IZ-'t- ( e/ 1.701 l11 / .. 2-3 L f .. 7 I. i; , 
ZBOI J+I OH- l'- /I / .. 5'1 o .. 3'f- t:.34-, 

J:;t;& J_')o 1 1-'1 J'Z.. '' - z_; 14 ~ .tJ .. t.IPO <0 .. 3'+ <.v."'a.. 
300/ ~J~ Ou- [0 11 EJ 'Ip:> 

lAr 0 .. 1/o '7/-1 .. 0 2+.o 
3-Z..OI ~e:. Ou_ {!-;LI I .. II /, 7 L_ 1'1. 0 3 .. 0 ,, 

o::... I' , I 3lDl rn9. /,.:t ... O J.7L /1 .. 0 l..75 

J'.'..Woi5' 3~o j t:f3' n'"'-10i1 1 .. 55 < I. -,7 037 

t11-J:n.,J!; Si.+ o I E~ ,, 0 11-9 ii " 0 .. 50 '> /7.0 °!D'J ,, 

Time finished f33:> Page #: __ ~/~{p~-----



PART2 SITE $ W mu... 1-
7))1( IMMUNOASSAY FIELD ANALYSIS 

VENDOR: fV\ t W P,,(2.€ 
KEY WEST STUDY 

Field Data Logbook 
No. KW-FS-002 

Analyst: kJ A'{N(:; £4.mr-!ES C-0-C No.: -------
1~: Jottt< 5'.:mol..Fla)> 

r.============================~ 

Calibration using DDT Cr.l1fo:_,lu:s beluw Comments: '(j)Resulf-s ;.r, fh;> column are 

Concentration Lot# Absorbance bat$c:J on c()/f,(flff't1~ curve 

,l-'-_......,.__;;,:,:.:-.:.:..."-l...-1,__...<...;......!....::;..=:;_-1---_1_ .. g_5 ____ --1, i o f;ture 11 f~r 'J-.6/ )@lm/ 0. 
l~~~-+-~~-!-~'-~6~f'--~I ~~ 

.. z-r 

Sample 
Comments/Location 

Weight 
Absorbance Result 'JJ 

ID {g) {ppm) Rct;,tt 
K..v-lolG %ol "EiO, tf-/l" s:o I. Blf L. 0. 34- k.o :?Ll-. 

~::>I Bn oi(-e/' o.S6 '-'·H e '10/95 L 7 L.. /74C 6J, 
S1o/ I I . 01

'- l7-" I~ iJ.k"' /..so L._ o. 34- (0.-'?4-, -
qSoJ :JI . 0 1 

( - /'Z-11 I.BS j..J[) iNO 

Ljool Tin o''-rz_ II l..~3 L 7 <:. /'"7. o 2. i 

'flol J..l/n" O''-f/' I.% .C.. /.7 n {., 
.I 

4101 N10 . ()I'-_ il II /. 0'3 / .. 7 ..C. li. 0 -;z,_ 7 - 011_ f.o ;I /..Bl lflf-ol 'Rb. ..c. o .. 31#- '-0.54---
lf5o1 N(p Q'c- /Q II L 1ft3 L. I. 7 as-t-. 
lfl1101 -r<o. ()'~ - } D t' 1..se < o.34 ((1,54-. ' 

~I l.f1o1 Clo .. r/'- 1z.'' ,, 0.5'2- "7 J /.9 0 4-JT , iJ• tfi 

: NIA J::wo1_r:; lf &02 Vi Sr: RA.;ri 1 c IN l"f'E fi/1,,b~' t.!35 ND A//) 

Kv-101 £ UIS 0 I fQU1f"ft"\£-r'I ~ IPE 
Si·lh . v ' l .. !35 10195 J Nl4 HD I/VD 

f.4M OL·5 if~ 0 I J,..AB .:SnicE t'J.H• 
{ tJfA o .. t.t~ :]:/!"'ICA ~fil.AC'T> ~/,o)!JG >11.0 lh7T 

' 

Time finished I 050 Page #: __ ___,(""""8 _____ _ 



Revision Number .=:JI 
1997 I 

of 12 J 
Date June 27, 

9. Contact person: ___ P_a t_s_y~MC_N_e_i_l_l _____ T elephone: Ll.Q?_J--"2"'9""3_-=25"'8"-'3=-----

Title: Environmental Manager 
NAS Key west, Public Works 

Mailing Address: P.O. Box 9001 
Street or P.O. Box 

Office 
Key West 

City 
FL 

State 
33040-9001 

Zip 

10. Operator's name: Lt. Thomas Poore Telephone: ('-_3_0_5__,). __ 2_9_3_-_2_8_3_9 ____ _ 
NAS Key West, Weapons Department 

11. Operator's address:_P_._o_._B_ox_9_0_0_l ________ K_e~y_W_e_s_t ____ FL ___ 3_3_0_4_0_-9_0_0_l_ 
Street or P. 0. Box City State Zip 

Commanding Officer, 
12. Facility owner's name: Capt. Linda Hutton 

NAS Key West 
Telephone: ( 305 293-2107 

13. Facility owner's address:.-'P'-.'-o'-.'--"Bo=x'---9=-0=-0=-l=------'K"'e~y'--.CW~e~s"'t __ ~F~L=---3""3~0,,,,4"'0'---"9"'0=01 
Street or P.O. Box City State Zip 

14. legal structure: [ ] Corporation [ j Non-profit Corporation [ ] Partnership [ ] Individual 
[ ] Local Government [ ] State Government [X] Federal Government [ ] Other 

15. If an individual, partnership, or business is operating under an assumed name, specify the county and 
state where the name is registered. 

County: ___ N_/_A _____________ State: _______________ _ 

16. If the legal structure is a corporation, indicate the state of incorporation. 

State of lncorporation: ____ cu..12-______ _ 

17. If the legal structure is an individual or partnership, list the owners. 

Name: NA 
---------~~-----------------------

Address: -----------------------------------Street or P. 0. Box City State Zip 

Name: N/A 
----------~-----·--------------------

Address: _________________________________ _ 

DEP Form 62-730.900(2)(a) 
. Page 2 of 5 [1-5-95] 

Street or P.O. Box City State 

12 

Zip 



Section ll.B. 6 - Faciliry Securiry lnformatwn 
Final Demolition Key Closure Permit Application 

Revision: 1 
June 27, 1997 

immediate medical attention. If the incident occurs off-base, personnel involved shall immediately 
call 911 (or unit specific rrumber provided in Table ILB-1) for civilian emergency response. 

When releases migrate outside military property and/or may require citizen evacuation, the 
Emergency Coordinator (or alternate contact) or PWO authorized individual must: 

L Notify the Monroe County Emergency Management Office and the Key West fire and 
police departments. 

2. Notify the National Response Center (1-800-424-8802) of the incident. Incident 
notification shall include: 

• Name and telephone number of the reporter 
• Name and address of the facility responsible fur the incident 
• Time and type of incident 
• Name and quantity of material(s) involved 
• Extent of injuries, if any 
• Possible hazards to human health or the environment outside the facility 

3. Notify the USEPA Regional Administrator and the appropriate state and local authorities 
that closure operations will not be resumed release response procedures are completed and 
all emergency equipment listed herein is decontaminated and reconditioned for its intended 
purpose before operations resume. 

Erner ency 

Injury /Chemical Exposure 

Fire/Explosion 

Table 11.B-l 
Emergency Organizations 

Florida Keys Memorial Hospital 

Station Fire Department 

City of Key West Police (incident occurs in city) 

Florida Department of Environmental Protection 

!I.B.6-14 

294-5531 

Ext. 2776 

294-2511 (911) 

(904) 413-9911 



Erner ency 

Hazardous Material Spill 

Spill In Waterway or Spill in 
Quantity Exceeding 
Reportable Quantity (i.e., 
1 pound) 

Natural Disaster 

Section Il.B. 6 - Facility Security lnformatwn 
Final Demolition Ke:y Closure Permit Application 

R.eviswn: 1 
June 27, 1997 

Table Il.B-1 
Emergency Organizations 

Hazardous Waste Coordinator 

City of Key West Fire Dept. (incident occurs in city) 

Coast Guard Captain of the Port 

Station Security 

Ext. 2304 

911 

294-4760 

Ext. 2515 
~~~~~~~~~~"'"'="' 

Hurricane Threat 

Note: 
All area codes are 305 unless otherwise specified; and all extensions are for 296-3561, the main NAS Key West 
telephone number. 

Incident Response 

After being notified of an incident, NAS Key West Security Department Central Dispatch will 
notify the NAS Key West Fire Department or appropriate response unit. (Notifying the 
appropriate emergency response unit shall also serve as notification to the 
Emergency Coordinator.) 

Upon arriving at the incident scene, NAS Key West Fire Department and/or other appropriate 
emergency response personnel, under the direction of the Emergency Coordinator, will establish 
a command post and response zones, if necessary, while trying to obtain details from those persons 
involved or familiar with the incident. Once the Emergency Coordinator has collected all 
information relevant to the incident, he/she will assess, with assistance from the NAS Key West 
Safety Department personnel, the possible direct and indirect human health and/or environmental 
hazards that may result, or may have resulted. 

Il.B.6-15 



Evacuation Plan 

General Evacuation Procedures 

Section II.B.6 -Facility Security Information 
Final Demolition Key Closure Permit Application 

Revision: I 
June 27, 1997 

Altllough environmentally impacted media are not expected to be released during closure activities 
at Demolition, all personnel in tlle vicinity of an emergency must be evacuated when toxic fumes 
or gases are released (or a release is imminent), an explosion has occurred (or is imminent), and/or 
access for emergency responders must be provided. 

If tlle Emergency Coordinator determines it necessary to evacuate nonessential personnel from an 
incident site, four metllods of communicating evacuation orders/procedures exist: 

• Voice or hand signals (for incidents at tlle Demolition Key treatment facility) 
• Public announcement (PA) systems (standard equipment on all fire trucks) 
• Bullhorns (standard equipment on each fire department and PMO emergency vehicle) 
• Knocking on individual doors in areas of concern 

In each instance, emergency personnel will alert evacuees of tlle reason and where to evacuate and 
will contact tlle resources in Table Il.B-2 for assistance in reporting tlle evacuation process. 
Evacuation routes will depend on wind direction and the location of tlle incident. Maps of the 
evacuation routes (and alternative evacuation routes) from the treatment facility and areas along 
the designated transportation route between NAS Key West and Demolition Key are contained 
within this closure permit as Figure II.B-3. The hazardous waste treatment facility operator 
(Weapons Department Officer) and the facility Emergency Coordinator are responsible for 
determining the best evacuation route. 

Table ll.B-2 
Evacuation Alerting 

List of Potential Organizations to Be Alerted If an Evacuation Is Required 

Naval Air Station Key West 

Llcal Authorities 
(law enforce1nent, fire, emergency 
planning, etc.) 

Spill Notification Center 

Monroe County Sheriff's Office 

Florida Marine Patrol 

Key West Police Department 

ILB.6-2! 

24-hr Phone 

(305) 293-3333 (305) 293-3333 

(305) 296-2424 {305) 292· 7001 

{305) 289-2320 (305) 289-2320 

(305) 292-8143 (305) 292-8143 



Section ll.B. 6 - Facility Security Information 
Final Demolition Key Closure Permit Applicmion 

Revision: 1 
June Z7, 1997 

notification will automatically inform the Emergency Coordinator, or his/her alternate, of the 
situation. The Emergency Coordinator (or Alternate Contact) will be responsible for ensuring the 
NAS Key West Emergency Management Department representatives and all other necessary 
response organizations are properly notified. 

For off-base incidents, the initial Emergency Coordinator may be a civilian appointee until the 
NAS Key West Emergency Coordinator (or Alternate Contact) arrives on scene. The 
NAS Key West Emergency Coordinator will then assume the responsibility of the response 
activity. Assigning ultimate emergency coordination responsibilities to the NAS Key West 
Emergency Coordinator ensures coordination by someone familiar with the contents of this permit 
application, capable of rallying the necessary resources, cognizant of and having the ability to 
apply the appropriate regulations, and familiar with the properties of military ordnance. 
Table II.B-3 lists the Demolition Key Emergency and Alternate Coordinators. 

Table II.B-3 
Emergency Coordinators 

Primary Contact 

Patsy McNeill 
Permitted Hazardous Waste Storage Facility 
OffJCe (305) 293-2776 
Emergency (305) 293-2583 

Emergency Response Equipment 

Alternate Contact 

Lt. Tom Poore 
Weapons Department 
Office (305) 293-2839 
Emergency (305) 293-2653 

Emergency response to incidents involving closure of the Demolition Key hazardous waste 
ordnance treatment facility may require the skills of many different units. Each response unit has 
specific equipment it may use during such an incident. All NAS Key West and Demolition Key 
emergency response equipment shall be maintained in working condition at all times or 
immediately replaced with working equipment of identical function. 

Tables II.B4 and II.B-5 list emergency response equipment by equipment item and response unit, 
respectively, the quantity of the specific item, and phone number of the unit responsible for 
maintaining and replacing said equipment. 

Emergency response equipment includes PPE, monitoring equipment, communication equipment, 
decontamination equipment, manual use equipment (shovels, rakes, brooms, etc.), 
absorbent/containment equipment, industrial removal/remediation equipment, and fire fighting 
equipment. 

ILB.6-24 



Section 11.B.6 -Facility Security Information 
Final Demolition Key Closure Permit Application 

Revision: I 
June 27, 1997 

Spill control equipment consists of nonsparking shovels and a 55-gallon drum. Fire fighting 
equipment consists of two carbon dioxide fire extinguishers and shovels. Communications 
equipment consists of a minimum of two, two-way radios. Fire extinguishers, shovels, and radios 
will be aboard each boat and at the Demolition Key treatment facility during closure operations 
and at EOD Offices at Truman Annex, Key West, at other times. The first-aid kit includes: 

• Bum treatment 
• Antiseptic adhesive bandages 
• Tape 
• Compresses for treating of minor cuts and scrapes 

All emergency response teams, including the hospital, will be notified each day. prior to 
conducting closure operations. Navy band 81 is dedicated for EOD personnel and shall be used 
by all closure operation participants. 

Table Il.B-6 lists the City of Key West's Fire Department emergency response equipment available 
to NAS Key West during an emergency. 

Training 

All emergency response personnel receive training in the proper handling and storage of military 
ordnance as it applies to their task, according to the Training Plan included in this closure permit. 

NAS Key West requires all individuals involved in operations involving hazardous constituents 
or waste to receive appropriate annual training. Those persons not appropriately trained according 
to 29 CFR 1910.120(p) are prohibited from participating in closure operations until attending and 
passing the requisite training requirement. 

Inspection and Surveillance of Treatment Facility 

As discussed later in this section, the treatment facility will be inspected before and during closure 
operations to identify hazardous conditions and prevent accidents involving untreated ordnance 
items from past hazardous waste ordnance treatment operations. 
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Closure activities will not require special precautions due to equipment and/or power failure. 

Personal Protective Equipment 

Personnel handling impacted environmental media shall be properly dressed in PPE including: 
latex/nitrile inner gloves, cotton or leather outer gloves, safety glasses with side shields (when 
required), Tyvek coveralls, Navy-issued combat/safety boots, and full- or half-face air-purifying 
respirator with combination cartridges (if deemed necessary by the Safety Department). 

Prevention of Reactions of Ignitable, Reactive, and Incompatible Wastes 

Personnel involved in closure operations at Demolition Key's treatment facility will be properly 
trained according to 29 CFR 1910.120(.P) at a minimum. To the greatest extent practical, 
personnel shall execute extreme care in removing impacted environmental media and ordnance 
scrap materials during facility closure operations to prevent potential reactions which may: 

• Generate e~treme heat, pressure, fire, explosions, or violent reactions; 

• Produce uncontrolled toxic mists, fumes, dusts, or gases in sufficient quantities to threaten 
human health or the environment; 

• Produce uncontrolled flammable fumes or gases in sufficient quantities to pose a risk of 
fire or explosion; or 

• Through other like means, threaten human health or the environment. 

All hazardous waste formerly treated at Demolition Key's treatment facility were known to be 
reactive due to their inherent physical characteristics. Although treatment facility maintenance 
operations included unit clearance of scrap and untreated waste ordnance, personnel must take 
appropriate measures during closure operations to prevent accidental ignition/detonation of 
hazardous waste ordnance and munitions if discovered. The most prominent threat arises from 
external ignition sources such as open flames, sparks, etc. NAVSEA OP-5, along with 
base-specific standard operating procedures (SOPs), dictate a number of safety guidelines which 
are strictly enforced to ensure that accidental ignition does not result. These guidelines include, 
but are not limited to: 

• No-smoking signs shall be posted at the entrance(s) to the impact ranges, 

• Unauthorized ignition sources shall be prohibited at the artillery impact ranges, 
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The generator of hazardous waste at Demolition Key is NAS Key West. The Commanding Officer 
(CO) of NAS Key West, or a CO authorized representative, are the only individuals that can sign 
manifests completed for the transport of hazardous waste from Demolition Key as part of closure 
activities. In this case, the CO has assigned these responsibilities to the PWO Environmental 
Department's Director. The signature should be dated, printed, and completed in ink. 

Transporter's Signature: 

Obtain the handv.Titten signature of the designated transporter. 

Manifest Copy Distribution 

One copy of the manifest must be retained pending receipt of a signed copy from the owner or 
operator of the designated facility. A copy of the manifest containing the handwritten acceptance 
signature and date of acceptance by the designated facility must be retained for three years. A 
copy of all manifests must be submitted to PDEP within 30 days. 

Routing and Out-of-State Manifests 

Many individual states require additional information on the manifest. Out-of-state hazardous 
waste shipments should be coordinated with PD EP and its counterpart in states to be transversed 
to ensure compliance in each state. 

Written Exception Reports: 

If a signed copy of the manifest has not been received by NAS Key West from the designated 
facility within 45 days of the date of acceptance by the transporter, a written report must be made. 
The exception report must include a cover letter explaining the efforts to locate the shipment of 
waste and the results of those efforts; a legible copy of the manifest that does not have 
confirmation must also be included with the exception report. The exception report must be 
submitted to: 

State of Florida 
Department of Environmental Protection 
Twin Towers Office Building 
2600 Blair Stone Road 
Tallahassee, Florida 32399-2400 

Copies of all exception reports must be retained for three years. 
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The FDEP/USEPA hazardous waste management rules require NAS Key West to keep certain 
records. Those records and retention periods are as described below. These records must be . 
made available upon request to the USEPA or FDEP. 

Storage Records 

All hazardous waste storage records become a permanent record at NAS Key West. Tenant 
activities will turn in their storage logs to Public Works if their operations at NAS Key West are 
closed. 

OPNAV Hazardous Waste Annual Report 

OPNA VINST 5090.lB of May 1993 requires that NAS Key West submit an annual report of all 
hazardous waste generated. The report must be prepared according to instructions provided with 
OPNAVINST 5090.lB and be submitted by February 1 each year to cover hazardous waste 
generated during the preceding calendar year. 

Public Works will retain, for at least three years, file copies of the Hazardous Waste Annual 
Report required by OPNAVINST 5090.lB. 

Biennial Hazardous Waste Report 

This report, which is submitted on USEPA Form 8700-13B must be submitted by March I each 
even numbered year and cover activities for the preceding calendar year. The report is to be 
prepared according to instructions on the form and submitted to FDEP. 

A copy of each annual hazardous waste report (USEPA Form 8700-13B) must be kept for at least 
three years. Public Works will maintain these records. 

Incident Reports 

A record of all hazardous waste incidents that require the contingency plan to be implemented 
must be kept as a permanent record at NAS Key West. These records must include details of the 
incident and will be maintained by Public Works. 
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A copy of the contingency plan must be kept at each hazardous waste temporary storage area. 
Additionally, copies of the contingency plan must be submitted to the station security officer, 
station fire chief, and station dispensary. 

Training Records 

The training records must include the following information: 

• The job title for each position at the NAS related to hazardous waste management and the 
name of the person filling each position. 

• A written job description these positions listed above. 

• A written description of the type and amount of both initial and continuing training that 
will be given to each person filling these positions. 

• Documentation that the training or job experience required has been given to, and 
completed by, these personnel. 

Training records for current personnel must be kept as permanent records. Training records on 
former personnel must be kept for at least three years from the date the personnel last worked at 
NAS Key West. Personnel training records may accompany personnel transferred with the Navy. 

Hazardous waste training records will be maintained by Public Works for all hazardous waste 
activity, including records of tenant commands. 

Required Notice 

Any changes of status relating to hazardous waste requires certain notices by Public Works to 
FDEP. Only one such notice applies to this site. This notice is described below. 

Transfer Of Ownership Or Operation 

Should ownership or operation of the hazardous waste facility be transferred, Public Works must 
notify in writing the new owner or operator of the requirements of 40 CFR 270 and 264 and of 
the FDEP hazardous waste regulations in Chapters 62-730 of the Florida Administrative Code. 
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NARs are distributed by SPCC to NAS Key West and other Navy bases. Ordnance items affected 
by a NAR are physically and administratively segregated from serviceable (Code A) ordnance 
items. Once segregated, the Code H ordnance items await final disposition orders as described 
above. If the order was to dispose of the ordnance item through local treatment options (Le., 
OB/OD), it was further segregated as a hazardous waste and accumulated along with other 
hazardous waste ordnance in the appropriate hazardous waste ordnance-designated magazine. 

Field Returns 

Field rewrns consist of ordnance NAS Key West and other Navy facilities cannot reissue due to 
physical damage, missing components, or lack of identification (mixed lots, lost identification 
numbers, etc.). IfNAS Key West Weapons personnel cannot readily identify these items, they 
are reclassified as unserviceable (Code H). Reclassification of ordnance at this level is based 
upon general information provided in Navy-issued SBs, information from TMs for individual 
ordnance, and NAVSEASYSCOM ordnance publications. 

Before transporting of hazardous waste ordnance to Demolition Key, Weapons Department 
personnel completed a Uniform Hazardous Waste Manifest to be reviewed and signed by the 
Hazardous Waste Manager in charge of generation, transportation, and treatment/disposal. In 
conjunction with completing, reviewing, and signing the Uniform Hazardous Waste Manifest, 
Tum-in Document 1348-1 was also completed, reviewed, and signed by the respective officers in 
charge. 

This process ensured that all items were identified and assigned proper disposition. The process 
also ensured that all chemical and physical properties of the waste material could be ascertained 
and, therefore, actual sampling of the munitions would not be warranted. 

Description of Hazardous Waste Management Units 

Key West used the OB/OD treatment area on Demolition Key to treat bazardous waste ordnance 
gener.ited and managed at the base. The OB/OD treatment area was operated in accordance with 
the Navy guidance manual titled Ammunition and Explosives Ashore Safety Regulations for 
Handling, Storing, Production, Renovation, and Shipping (OP 5). As specified per 
OP 5, NAS Key West designated this treatment area a Class A demolition range, with the 
following operational limitations: 

1. The treatment area (Class A) shall be limited to a NEW per detonation of 5 pounds. 

2. The treatment location shall not be closer than 670 feet (Class A) from the nearest 
inhabited building. 
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CLOSURE PLAN 

Introduction 

This section satisfies the requirements of 40 CPR 270.14(b)(13) and PAC 62-730. This document 
provides a closure plan for the former Demolition Key OB hazardous waste ordnance treatment 
unit on the southeast portion of Demolition Key NW which covers approximately 940 square feet 
with a maximum depth of 3 feet, as shown in Figure II.C-1. The OB unit is at the edge of a range 
used to train Explosive Ordnance Disposal (EOD) personnel and test developmental ordnance. 
This unit was used for the OB of waste military ordnance. This area is designated as an CERCLA 
area of concern (AOC), and has interim status for the treatment of hazardous waste, per the 
requirements of 40 CPR 265. 

Because the OB treatment unit is within an active military range, the closure plan only addresses 
the unit and its immediate vicinity. Any potential contamination resulting from the intended use 
of the range will be addressed when it is rendered inactive. At that time, any potential 
contamination will be addressed under the DOD "Range Rule" being written specifically for those 
issues. 

Other ordnance training and testing areas are on Demolition Key NW. These ordnance training 
and testing areas provide area Navy EOD and SEAL personnel with a remote, unconfined, and 
safe area to conduct proficiency training required for these positions. It also provides DOD with 
an area to test ordnance and perform emergency response operations on unstable and/or civilian 
explosives. These areas shall remain active as long as the U.S. Navy continues to provide training 
to local and area Navy personnel, as well as response services for emergency ordnance incidents. 
At the conclusion of these training and testing areas' operational lives, they will be handled as part 
of NAS Key West's Installation Restoration (IR) program. 

This closure plan was prepared in accordance with 40 CPR 264, Subpart G, and PAC 62.730-180 
to ensure clean closure at Demolition Key. Although the unit is subject to the general closure 
requirements of 40 CPR 264, Subpart G, closure will also meet the specific requirements of 
Subpart X (miscellaneous unit) under 40 CPR 264. 

Facility Description and Operational Parameters 

The facility is open air with no protection from weather (see Figure II.D-1). The topography of 
the area surrounding the unit is basically flat, sloping slightly in all directions toward the 
Gulf Coast, and topped with a variable grass cover, pines, and mangroves. Much of the area 
surrounding the unit is classified as wetlands. A topographic map of the area is included as 
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CLOSURE PLAN 

Introduction 

This section satisfies the requirements of 40 CFR 270.14(b)(l3) and FAC 62-730. This document 
provides a closure plan for the former Demolition Key OB hazardous waste ordnance treatment 
unit on the southeast portion of Demolition Key NW which covers approximately 940 square feet 
with a maximum depth of 3 feet, as shown in Figure II.C-1. The OB unit is at the edge of a ratlge 
used to train Explosive Ordnance Disposal (EOD) personnel and test developmental ordnance. 
This unit was used for the OB of waste military ordnance. This area is designated as a 
Solid Waste Management Unit (SWMU), and has interim status for the treatment of hazardous 
waste, per the requirements of 40 CFR 265. 

Because the OB treatment unit is within an active military range, the closure plan only addresses 
the unit and its immediate vicinity. Any potential contamination resulting from the intended use 
of the range will be addressed when it is rendered inactive. At that time, any potential 
contamination will be addressed under the DOD "Range Rule" being written specifically for those 
issues. 

Other ordnance training and testing areas are on Demolition Key NW. These ordnance training 
and testing areas provide area Navy EOD and SEAL personnel with a remote, unconfined, and 
safe area to conduct proficiency training required for these positions. It also provides DOD with 
an area to test ordnance and perform emergency response operations on unstable and/or civilian 
explosives. These areas shall remain active as long as the U.S. Navy continues to provide training 
to local and area Navy personnel, as well as response services for emergency ordnance incidents. 
At the conclusion of these training and testing areas' operational lives, they will be handled as part 
ofNAS Key West's Installation Restoration (IR) program. 

This closure plan was prepared in accordance with 40 CFR 264, Subpart G, and FAC 62.730-180 
to ensure clean closure at Demolition Key. Although the unit is subject to the general closure 
requirements of 40 CFR 264, Subpart G, closure will also meet the specific requirements of 
Subpart X (miscellaneous unit) under 40 CFR 264. 

Facility Description and Operational Parameters 

The facility is open air with no protection from weather (see Figure ILD-1). The topography of 
the area surrounding the unit is basically flat, sloping slightly in all directions toward the 
Gulf Coast, and topped with a variable grass cover, pines, and mangroves. Much of the area 
surrounding the unit is classified as wetlands. A topographic map of the area is included as 
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Figure II.B-1. The treatment unit is further described in Section II.C.1 of this closure permit 
application. NAS Key West generates waste explosives and munitions designated as hazardous 
waste due to their reactive and potential toxic characteristics (D004 to DOH). Between 
approximately 1965 and the present, the Demolition Key OB unit, which is owned and operated 
by NAS Key West, was used to train Navy personnel, test ordnance and munitions, and treat 
various types of munitions and propellants used by the U.S. Navy through OB. Hazardous waste 
is generated when these munitions are declared waste by the DON. 

Following declaration as a hazardous waste, the item is relinquished to the 
NAS Key West Weapons Department for accumulation and subsequent treatment. The declaration 
of an ordnance item as hazardous waste may arise as a result of any of the following: 

• The age of the item exceeds maximum shelf life. 
• The item appears damaged. 
• The item shows evidence of deterioration. 
• The item has been declared surplus or unserviceable. 
• The item can no longer be identified. 

The types of ammunition and explosives shown in Table II.D-1 have been authorized for treatment 
through OB per Ammunition and Explosives Ashore - Safety Regulations for Handling, Storing, 
Production, Renovation, and Shipping (NAVSEA OP-5), and are assumed to have been treated 
by OB at the subject unit. All OB operations were performed in accordance with NA VSEA OP-5. 
Due to the restricted nature of this publication, it cannot be attached to this closure permit 
application. However, the procedures most recently in use are described in Section II.C.l of the 
Demolition Key Part B closure permit application for OB activities. 

Waste ordnance was burned at the unit on the ground surface. Supplemental materials such as 
diesel fuel may have used during burning operations in the early stages of unit's life. "Starter" or 
initiating fluids are not known to have been used at the unit since the late 1980s. Combustion is 
almost always complete. Following a burn, the area is left unaltered for 24 hours to ensure the 
waste has completely burned (i.e., been treated). Periodically, ash from the OB treatment process 
was removed and containerized for transport to the NAS Key West permitted storage facility. 

Although OP-5 allows miscellaneous quantities of waste to be burned based upon the type of 
explosive burned and the areal size of the unit, the operators have restricted this unit to a 5 pounds 
NEW per burn limit. 
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The operational maximum quantity of hazardous waste treated at the subject OB unit is calculated 
to be approximately 600 pounds NEW. This amount equates to a (single event) one-time 
maximum quantity of 5 pounds NEW (i.e., the operational limit per NA VSEA OP-5) as was 
designed for the unit. The use of the term NEW allows Navy personnel to treat a variety of 
ordnance items regardless of the gross weight of all items per treatment activity. As such, it is 
difficult to ascertain the one-time, gross weight maximum of hazardous waste ordnance treated at 
Demolition Key. This quantity could be estimated from 5 pounds to more than 100 pounds. 

Closure Standards and Summary 

Closure Performance Standard 

The unit will be closed in a manner that: 

• Minimizes the need for further maintenance; 

• Controls, minimizes, or eliminates, to the extent necessary to prevent threats to human 
health or the environment, postclosure escape of hazardous waste, hazardous waste 
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constituents, leachate, contaminated runoff, or hazardous waste decomposition products 
to the ground, surface waters, or the atmosphere; and 

• Complies with the closure requirements of 40 CPR 264 Subparts G and X and 
PAC 62.730-180. 

The general steps required to accomplish this closure standard are: 

• Identification and removal of ordnance debris and ash; 

• Collection of samples of appropriate media to determine whether the underlying or 
surrounding media have been contaminated with hazardous wastes or hazardous 
constituents; 

• Performance of any corrective actions deemed necessary to restore the area to original 
conditions; and 

• Certification closure completion. 

A professional engineer certified in the State of Florida will certify that all closure activities are 
conducted in accordance with this closure permit. 

Environmental Setting 

Physiography 

Demolition Key NW is one of two twin keys approximately a quarter mile north-northwest of 
Fleming Key separated by Garrison Bight Channel. The twin keys (Demolition Key NW and SE) 
were formerly one larger key which was separated by a shallow channel formed by past ordnance 
testing. Florida Bay surrounds both keys. Demolition Key NW comprises approximately 
8 .14 acres. The topographic features of Demolition Key NW are described in detail in 
Section II.C.2-Environmental Assessment. Figures II.C-7 and II.C-8 show the topographic 
features of the key and surrounding areas. As shown in these figures, the key is generally flat 
with a maximum elevation of 4 to 5 feet above ms!. 

Geologic and Hydrogeologic Infonnation 

Section 11.C.2 describes regional and local geologic and hydrogeologic characteristics. 
Figures 11.C-6through11.C-8 depict regional and key-specific geologic formations. Of principal 
interest in developing this closure plan are the results of previous surface material and shallow 
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groundwater characterization studies. The outcome of these studies is discussed in Section II.C.2 
and elements pertinent to sampling and analysis plan development are briefly summarized below. 

Surface and Vadose Materials 

Surface materials across Demolition Key NW consist of dredge spoils excavated from Florida Bay 
during key construction in the late 1930s to early 1940s. These dredge spoils consist of a mix of 
white to gray gravel to cobble-sized coral/limestone rubble (60%), fine to coarse sand 
(10% to 30%), and brown to gray silt/mud (10% to 30%). The depth of fill ranges from 
3 to 8 feet across the key, In the immediate vicinity of the unit, the fill depth was estimated to be 
2.5 to 3 .5 feet. The permeability of the dredge spoil material was estimated to be 2 to 6 inches 
per hour based on measurements of tidally influenced groundwater fluctuations. Beneath the fill 
material is the Miami Limestone at an approximate elevation of -3 feet ms!. 

Groundwater 

Groundwater has been studied on Demolition Key NW relative to tidally influenced fluctuations 
and general water quality parameters. Tide cycle-based measurements indicate direct 
communication between the surficial aquifer and Florida Bay. Groundwater levels fluctuated 
consistently with the rise and fall of the tide, although a time lag was noted. Shallow groundwater 
tidal response was estimated to average approximately 6 inches compared to a 2-foot response in 
adjacent open water. These measurements indicate that significant shallow aquifer flushing may 
occur with each tide cycle. Due to the proximity of the unit to the shoreline, it is reasonable to 
expect that the tidal flushing action would be more pronounced at this location. 

Based on salinity measurements made during the groundwater study, it was determined that no 
identifiable freshwater lens exists on Demolition Key NW. Groundwater salinity in the vicinity 
of the unit (measured at boring B-7) was 30 ppt at high tide. This salinity concentration is 
comparnble to that recorded in the channel separating Demolition Key NW from SE (35.5 ppt). 
Figure 11.C-9 provides groundwater salinity contours at high tide for Demolition Key NW. 
Salinity readings for both keys at high and low tide are provided in Section II.C.2 of this closure 
permit application. 

It was estimated from surface material characteristics and groundwater tidal fluctuations that 
approximately 400,000 gallons of water move into and out of the shallow aquifer at 
Demolition Key NW during each tide cycle (approximately 800,000 gallons/day). The daily tidal 
influences were estimated to result in flushing and/or displacement of approximately 35 % of the 
shallow aquifer volume. Groundwater flow is expected to be radial as influenced by tidal 
conditions. During high tide, water from surrounding Florida Bay moves into the shallow aquifer 
toward the center of the key, and at low tide the flow reverses with shallow groundwater moving 

Il.D-6 



Section 11.D - Closure Plan 
Final Demolition Key Qosure Permit Application 

Revision: I 
June 27, 1997 

toward Florida Bay. Figure Il.C-11 shows the potentiometric surface of the shallow aquifer 
during high tide. 

The surficial aquifer system in the Florida Keys does not contain water of sufficient quality and 
quantity to be considered a viable freshwater supply. Desalination would be required if water 
from this aquifer were to be used for potable purposes. There is currently no potable water supply 
(or need) on Demolition Key NW, and drinking water for the surrounding area (Key West, 
Fleming Key, etc.) is provided via an aqueduct system originating in Dade County, Florida. 

Climatology 

The general climate in the area may be characterized as tropical. Section II.C.2 summarizes 
average rainfall, temperature, wind patterns, atmospheric stability class, and hurricane frequency. 

Investigative Strategy 

The proposed investigative approach for the site was developed to assess the nature and extent of 
any impacts associated with previous unit operations, and to determine what action (if any) will 
be necessary to prevent detrimental effects to human health and the environment. Wildlife 
reserves and protected habitats are near the unit, but are not known to have been impacted by its 
operations. Due to the remote location of the key, the sequence of events has been planned to 
minimize the number of sampling phases necessary to characterize the unit. 

Relevant Issues 

As discussed earlier, additional pits on and around Demolition Key NW were created by activities 
not regulated under RCRA, as discussed earlier. Navy personnel, such as the EOD and SEALs, 
have used the key for training in detonation procedures. Until the 1990s, the key was also used 
to test-fire developmental ordnance. In fact, the channel between Demolition Keys SE and NW 
was formed from testing developmental ordnance items (i.e., mines, etc.). 

Active impact areas may have adverse effects on the environment, but are not regulated under 
RCRA. As a result, certain aspects of the sampling and analysis plan have been developed in an 
attempt to visually, physically, and/or analytically distinguish between impacts associated with past 
OB operations at the unit, and the training and testing operations at those pits that are to remain 
in operation. No effort will be made to delineate the nature or extent of environmental media 
impacts outside the immediate confines of the unit. 
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The bottom of the unit is close to the edge of the island and is near surface/groundwater. As 
described in this closure permit application, the unit was formerly used to treat waste ordnance 
by OB methods approved by the U.S. Navy. Based on these former uses, the principal chemicals 
of potential concern consist of metals and semivolatile organic compounds as listed in 
Section 11.B.7, Tables 11.B-7, 11.B-8, 11.B-9, and 11.B-10. Although minor quantities of volatile 
organic compounds could also have been produced during OB operations, they would not be 
expected to remain in environmental media. Due to the nature of surface soil on 
Demolition Key NW and local climate (i.e., high average temperature, consistent winds), volatile 
organic compounds would be expected to rapidly disperse inunediately after cessation of the 
disposal operation. (See Air Dispersion Modeling Section of 11.C.3.) Because the pit has been 
used infrequently over the past five years, there is little chance that residual volatiles are present. 

Previous Investigations 

Previous sampling and analysis efforts focused chiefly upon metals and semivolatile compounds 
in environmental media. IT Corporation conducted an investigation of the unit during a 
comprehensive sampling effort on Demolition Key NW from March through May 1993. 
Additional sampling was performed as part of a remedial investigation as documented in a draft 
report dated May 23, 1995 (final report dated November 7, 1995). Figure Il.D.2 shows the soil, 
sediment and groundwater sampling locations for previous studies in relation to the unit. Findings 
pertinent to the unit are summarized in the following paragraphs. 

Numerous inorganic elements were detected in surface material (soil) samples. Semivolatiles were 
not detected in samples collected near the unit, although low concentrations (less than 1 mg/kg) 
of semivolatiles were detected in surface material samples collected elsewhere on 
Demolition Key NW. Table 11.D-2 sununarizes soil analytical results for the unit area. As 
shown, arsenic and lead were the only two analytes found to exceed their applicable risk-based soil 
standards. In most instances, arsenic and lead exceedances were co-located. The arsenic 
groundwater protection based cleanup goal was exceeded at three locations in the surface interval 
only. As a result, lead and arsenic are the primary chemicals of concern at the unit. 

The 1- to 2-foot depth interval sample from boring SB-9 was also found to contain barium, 
cadmium, chromium, methylene chloride and nickel above the applicable groundwater protection
based cleanup goals. Lead and arsenic concentrations generally decreased with depth. An 
exception was identified at location PlD, where the lead concentration at the 1- to 2-foot depth 
was approximately 60% higher than that reported in the surface sample. A single sample 
(PlD 0 to 1 foot) was subjected to TCLP lead analysis. The total lead concentration in this sample 
was 28,900 mg/kg and the TCLP-lead result was 4.08 mg/L. It is important to note that lead slugs 
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The bottom of the unit is close to the edge of the island and is near surface/groundwater. As 
described in this closure permit application, the unit was formerly used to treat waste ordnance 
by OB methods approved by the U.S. Navy. Based on these former uses, the principal chemicals 
of potential concern consist of metals and semivolatile organic compounds as listed in 
Section II.B.7, Tables II.B-7, II.B-8, Il.B-9, and II.B-10. Although minor quantities of volatile 
organic compounds could also have been produced during OB operations, they would not be 
expected to remain in environmental media. Due to the nature of surface soil on 
Demolition Key NW and local climate (i.e., high average temperature, consistent winds), volatile 
organic compounds would be expected to rapidly disperse immediately after cessation of the 
disposal operation. (See Air Dispersion Modeling Section of II.C.3.) Because the pit.has been 
used infrequently over the past five years, there is little chance that residual volatiles are present. 

Previous Investigations 

Previous sampling and analysis efforts focused chiefly upon metals and semivolatile compounds 
in environmental media. IT Corporation conducted an investigation of the unit during a 
comprehensive sampling effort on Demolition Key NW from March through May 1993. 
Additional sampling was performed as part of a remedial investigation as documented in a report 
dated May 23, 1995. Figure II.D.2 shows the soil, sediment and groundwater sampling locations 
for previous studies in relation to the unit. Findings pertinent to the unit are summarized in the 
following paragraphs. 

Numerous inorganic elements were detected in surface material (soil) samples. Semivolatiles were 
not detected in samples collected near the unit, although low concentrations (less than 1 mg/kg) 
of semivolatiles were detected in surface material samples collected elsewhere on 
Demolition Key NW. Table TI.D-2 summarizes soil analytical results for the unit area. As 
shown, arsenic and lead were the only two analytes found to exceed their applicable risk-based soil 
standards. In most instances, arsenic and lead exceedances were co-located. The arsenic 
groundwater protection based cleanup goal was exceeded at three locations in the surface interval 
only. As a result, lead and arsenic are the primary chemicals of concern at the unit. 

The 1- to 2-foot depth interval sample from boring SB-9 was also found to contain barium, 
cadmium, chromium, methylene chloride and nickel above the applicable groundwater protection
based cleanup goals. Lead and arsenic concentrations generally decreased with depth. An 
exception was identified at location PlD, where the lead concentration at the 1- to 2-foot depth 
was approximately 60% higher than that reported in the surface sample. A single sample 
(Pl D 0 to I foot) was subjected to TCLP lead analysis. The total lead concentration in this sample 
was 28,900 mg/kg and the TCLP-lead result was 4.08 mg/L. It is important to note that lead slugs 
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are present in pit boltom materials. The limited surface area (compared to fine-grained particles) 
and oxidized coatings of observed slugs likely limit the solubilization of the metals present in this 
form, and may account for the apparent disparity between reported total and leachable (TCLP) 
concentrations. These leachable concentrations were low, therefore, potential risk is perceived 
as minimal. 

The maximum reported lead concentrations were associated with samples collected at the bottom 
of the pit. Samples collected along the pit perimeter and from its walls contained lead and arsenic 
concentrations at least one order of magnitude lower than the pit bottom samples. This pattern 
suggests isolated impacts within the topographic sink defined by the deepest portion of the pit. 

Table II.D-3 summarizes the results for a single groundwater sample collected at the unit. This 
sample was collected as a grab sample from boring SB-9. As shown in Table II.D-3, the 
groundwater standards for antimony, cadmium, copper, lead, nickel, and zinc were exceeded in 
this sample. Due to the manner in which this sample was collected, the analytical results are 
considered suspect. Subsequent studies have documented the presence of heaving sands, and the 
water table is reported within 1.5 feet of ground surface at the base of the pit. As a result, it is 
probable that surface and near-surface sediment were entrained in the grab groundwater sample. 

The presence of these sediments likely resulted in falsely elevated metals concentrations. The 
aforementioned soil TCLP-lead results do not suggest excessive leaching would be anticipated. 
These analyses showed that the TCLP standard was not exceeded in the extract from the 
maximally impacted surface soil sample. Because all other soil lead results were at least an order 
of magnitude lower than the maximum, the average lead leaching rate across the area of concern 
would not be expected to result in groundwater concentrations near the level reported at SB-9. 
Based on these factors, previous groundwater results should not be considered representative of 
true groundwater quality near the unit. 

It is also worthy of note that methylene chloride was not detected in the groundwater sample. This 
observation indicates that either the reported soil concentration is in fact protective of shallow 
groundwater based on site-specific characteristics or possibly that the methylene chloride reported 
in soil originated from an exogenous source. In either case, volatile organic compounds are not 
suggested as a significant concern in soil or groundwater. 

IT' s investigation also included collecting two sediment samples from the channel running between 
Demolition Key NW and SE. Table Il.D-4 summarizes the results of inorganic analyses for these 
samples. As shown in the table, neither sediment sample had inorganic constituent concentrations 
in excess of the standards provided in IT's summary. The samples were collected from locations 
which would be most likely to receive surface water runoff from the unit area. The absence of 
any impact indications suggests that unit runoff has not adversely affected channel sediments. 
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Summary of Groun!lwater Analytical Results 
NAS Key West Demolition Key NW OB Pit 

Key West, Florida 

Florida 

GW Guidance ASlOll/ 

50 9 

I 5,000 23,500 

ND indicates the parameters was not detected 
NA indicates analysis did not include the referenced parameter. 
All units ate ug/L unless otherwise noted. 
(a) Tap water risk-based concentration from USEPA Region Ill Risk- Based Concentration Table, January-June 1996 
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Summary of Sednnent Analytical Results 
NAS Key West Demolition Key NW OB Pit 

Key West, Florida 

Not Applicable 9.4 4.7 

33 5.9 3.4 

68 ll.4 ND 

• ND indicates the parameters were not derect.ed. 
All units are mg/kg unless otherwise noted, 

Treatment Alternatives 

Based on previous reports and field observations, it is apparent that a significant amount of debris 
is in the pit. This debris consists of metal fragments and other material associated with past OB 
treatment operations as well as general refuse deposited by site trespassers. Weathered lead 
projectiles resemble coral and are often missed during pit maintenance activities. Elevated lead 
and arsenic (as well as other metals) concentrations are presumed to be related to the presence of 
these metals in debris and shallow soil. This hypothesis is supported by the fact that lead 
fragments have been visible on the ground surface. 

Based on the identified metals sources and access restriction on the key, the most feasible and 
easily implemented treatment alternative is anticipated to be gross removal of debris and shallow 
surface materials. The removal effort would be restricted to the immediate confmes of the unit 
(pit) and sidewalls/rim. Removal efforts will not involve areas beyond the rim of the pit due to 
the operational training and testing pits within 40 feet of the unit. 

Removal will be accomplished using of a combination of methods. A fine rake and/or manual 
removal methods (e.g., shovel, pick, etc.) will be used to collect loose metal fragments, dislodged 
soil and rock, and general refuse. For maximally impacted soil and intact coral/rubble, it may 
be necessary to employ picks or a Bobcat or backhoe to dislodge the material. Shovels, other 
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manual methods, and/or small heavy-equipment pieces may be used to containerize these 
materials. Excavation will be limited to the base of the pit. Due to the shallow groundwater, the 
removal depth within the pit is expected to be 6 to 18 inches. Details regarding the proposed 
removal efforts are presented in subsequent sections (Corrective Action). 

Data Gaps 

The principal data gaps remaining pertain to total and leachable lead and arsenic concentrations 
in soil. Previous efforts have generally consisted of analyzing samples for total metals or 
leachable metals by TCLP. In only one instance was the same sample subjected to both types of 
analyses. As a result, the available data do not adequately support estimation of mean leachable 
fraction as a function of total metal concentrations across the area of concern. In addition, existing 
soil data represent a combination of debris-related and residual metals concentrations. It will be 
important to establish a more accurate estimate of actual soil metals (total and leachable) 
concentrations through a post-removal sampling effort. In response to FDEP requests and overly 
conservative interpretations of previous sampling results, additional total and/or leachable analyses 
will be performed for volatiles, semivolatiles, nitro-aromatics/nitroamines, ammonia, nitrates, and 
sulfates. 

In order to estimate the leachable metals fraction in previous investigations, the TCLP has been 
used. This method was developed as a means of estimating leachate quality in a landfill setting. 
As such, the extraction solution was designed to approximate the acidic qualities of domestic waste 
leachate. The applicability of this method in projecting leachate characteristics at the unit is 
questionable. A more appropriate method for this land disposal-type unit would simulate the 
effects of rainwater on contaminant mobility. As a result, USEPA Method 1312 - Synthetic 
Precipitation Leaching Procedure (SPLP) would be expected to provide results more closely 
representing in situ conditions. 

Existing hydrogeologic and climatological data will be used to estimate annual groundwater flow 
beneath the pit, tidal influences, and potential leachate volumes. This information will be coupled 
with the SPLP results for each target analyte to estimate any shallow groundwater impacts. 
Because shallow groundwater is not a viable potable water source, it is not appropriate to compare 
these estimates with drinking water criteria. Instead, these projections will be used to predict 
contaminant mass flux to the adjacent channel separating the two portions of Demolition Key. 

Potential Receptors 

The potential human receptors at Demolition Key include NAS Key West personnel engaged in 
training and testing operations and infrequent trespassers gaining access with watercraft. Wildlife 
reserves and protected habitats nearby contain species that are considered potential receptors. 
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Impact to these areas by any residual contaminants will be assessed. Current data do not suggest 
that the unit has adversely affected the benthic deposits in nearby water bodies (Demolition Key 
channel). Sediment analytical results show metals concentrations at naturally occurring levels. 
These data support a conclusion that surface runoff-related sediment transport from the unit is not 
a significant concern. No surface water data have been collected from the channel. As a result, 
no definitive information exists to support conclusions relative to this medium so potential aquatic 
biota receptors must be considered. 

Research through four governmental organizations (U.S. Fish and Wildlife Service, FGFFC, 
NAS Key West Natural Resources Department, and Monroe County) found no evidence that 
threatened or endangered species currently live on the key. The FGFFC indicated that the 
Least Tern may nest on Demolition Key NW. The principal concern for this species would be 
disruption of nesting by ordnance burning. Because the OB unit no longer operates, no habitat 
impacts are expected after closure and no formal assessment is warranted. 

Objectives 

The primary objectives of the tasks set forth in this closure plan are to assess the nature and extent 
of surface material and potential groundwater/surface water impacts associated with former unit 
operations and from this determination, provide a means of closure protective of human health and 
the environment (i.e., clean closure). Contaminant nature and extent information will, in turn, 
be used to assess the threat to receptors posed by surface material contaminants. Before sampling 
begins, gross removal of debris and surface and shallow subsurface material will be performed. 
Based on field observations made during tours of the facility, a significant fraction of the metals' 
concentrations previously reported in surface materials may be associated with slugs and metal 
munitions casing fragments. These materials were deposited within the pit confines during 
treatment activities principally involving munitions of 0.50 caliber or less. The removal effort will 
focus on collecting slugs and fragments, as well as excavating surface material in the former 
primary burn point at the base of the pit. These activities are expected to substantially reduce the 
concentration of metals in surface and subsurface materials. 

Sampling activities will be limited in scope based on adjacent training and testing facilities, wbich 
are to remain in service. Analytical results will be used to estimate potential receptor exposure 
to residual surface material contaminants, and the migration potential with respect to leaching to 
groundwater and subsequent discharge to adjacent surface water bodies. Relative to exposure to 
surface materials, carcinogenic risk and/or noncarcinogenic hazard posed by residual surface 
material contamination will be predicted based on standard risk assessment protocol. The potential 
receptors, as discussed below, will include infrequent recreational trespassers and NAS Key West 
personnel participating in training and testing exercises. The exposure assessment will be limited 
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to evaluating direct exposure (incidental ingestion and dermal contact) to surface materials at the 
unit 

The human health portion of the closure risk assessment will adhere to USEP A Region IV and 
FDEP guidance. Due to the current and expected future site uses, the risk assessment will 
incorporate industrial soil screening values as provided in: 

• Risk-Based Concentration Table, January-June 1996, USEPA Region IB (Roy L. Smith); 
(RBC Screening Tables). 

• Cleanup Goals for the Military Sites in Florida, FDEP, April 5, 1995 (or latest 
version)(CG Tables) 

Maximum surface material (soil) concentrations will be compared to the lowest of the 
corresponding residential screening values. Chemicals found to exceed screening values will be 
retained as chemicals of potential concern (COPCs) in the formal assessment. Residential 
screening values were selected because the generic scenario established to develop them provides 
a conservative approximation of current and future uses of tbe subject site. Background inorganic 
concentrations have been established for a limited number of parameters (i.e., arsenic) as 
documented in previous reports. These naturally occurring concentrations will be used as 
secondary screening values to determine inorganic COPCs. 

For those chemicals identified as COPCs, risk will be assessed formally to evaluate the threat to 
human health posed by residual concentrations. The human health risk assessment will be 
prepared generally in accordance with the guidelines set forth in: 

• Risk Assessment Guidance for Superfund (RAGS), Volume I -Human Health Evaluation 
Manual, Part A, USEPAfOffice of Emergency and Remedial Response (OERR), 
EPA/540/1-89/002, December 1989 (Interim). 

• RAGS, Volume I -Human Health Evaluation Manual, (Part B, Development of Risk-based 
Preliminary Remediation Goals), USEPA/OERR, EPA/540/R92/003, December 1991 
(Interim). 

• RAGS, Volume I - Human Health Evaluation Manual, Supplemental Guidance- Standard 
Default Exposure Factors - Interim Final, USEPAfOERR, Office of Solid Waste and 
Emergency Response (OSWER) Directive: 9285.6-03, March 25, 1991. 

• RAGS, Volume I -Human Health Evaluation Manual, Supplemental Guidance-Dermal Risk 
Assessment -Interim Guidance, USEPA/OERR, August 18, 1992. 
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• Supplemental Guidance to RAGS: Region IV Bulletins Human Health Risk Assessment -
Interim, USEP A Region IV Waste Management Division, Office of Health Assessment, 
November 1995. 

• Supplemental Guidance to RAGS: Region IV Bulletiu, Development of Health-Based 
Preliminary Remediation Goals, Remedial Goal Options (RGO) and Remediation Levels. 

• Supplemental Guidance to RAGS: Region IV Bulletin, Provisional Guidance of 
Quantitative Risk Assessment of PAHs (USEPA Document EPA/600/R-93-089 July 1993); 

• Exposure Factors Handbook. USEPA, Office of Health and Environmental Assessment. 
(USEPA Document EPA/600/8-89/043, July 1989) 

The formal human health risk assessment will include the following steps (as appropriate): 

• Site characterization: evaluation of data regarding site geography, geology, hydrogeology, 
climate, and demographics. 

• Data collection: analysis of environmental media samples, including background/reference 
samples. 

• Data evaluation: statistical analysis of analytical data to identify the nature and extent of 
contamination and to establish a preliminary list of COPCs based on risk-based and 
background screening. This list will subsequently be refined to identify 
chemicals of concern (COCs). 

• Exposure assessment: identification of potential receptors under current and predicted 
future conditions and potential exposure pathways, and calculation/quantitation of exposure 
point concentrations and chemical intakes. 

• Toxicity assessment: qualitative evaluation of the adverse effects of the COPCs, and 
quantitative estimate of the relationship between exposure and severity or probability of 
effect. 

• Risk characterization: combination of the outputs of the exposure assessment and the 
toxicity assessment to quantify the total noncancer and cancer risk to the hypothetical 
receptors. 

• Uncertainty: discussion and evaluation of the areas of recognized uncertainty in human 
health risk assessments in addition to medium- and exposure pathway-specific influences. 

ll.D-17 



\_ - ; 

Section II.D - Closure Plan 
Final Demolition Key Closure Permit Applica1io11 

Revision: I 
June 27, 1997 

• Risk/hazard summary: presentation and discussion of the results of the quantification of 
exposure (risk and hazard) for the potential receptors and their exposure pathways 
identified under the current and future conditions. 

• Remedial goal options: computation of exposure concentrations corresponding to risk 
projections within the target risk range of lE-6 to lE-4 for carcinogenic COCs and hazard 
quotient goals ofO.l, l, and 3 for noncarcinogenic COCs. 

An exception to this approach will have to be made for lead. USEPA and FDEP do not currently 
sanction any specific methods/approaches for evaluating the potential effects of lead on adults. 
USBPA has developed the Lead Uptake/Biokinetics Model (Version 0.99d) (Lead Model} to 
predict mean blood lead concentrations in children based on exposure to impacted environmental 
media. It is not expected that children would gain access to the unit at a frequency justifying 
specific assessment of this receptor group. USEPA and FDBP have adopted the OSWER RCRA 
industrial facility proposed Subpart S cleanup goal of 1,000 mg/kg, based on protection of workers 
engaged in generic industrial activities that may result in incidental soil contact/ingestion. 

Any reasonable modification of standard rL~k assessment exposure assumptions based on 
current/reasonably anticipated future use of the unit area can be expected to cause a corresponding 
change in the applicable remedial goal. For example, standard industrial exposure frequency 
is 250 days/year. If a recreational trespasser use scenario were applied, which is reasonable 
although unlawful according to current plans for Demolition Key NW and evidence suggesting 
civilian use of the key, the frequency would be 52 days/year (maximum} assuming that someone 
were to spend one day per week in the area. This frequency is a very conservative estimate, and 
a more realistic assumption would probably be five to 20 days/year. Based on available 
information, the frequency of training and testing operations would not be expected to 
approach 52 days/year, and in all likelihood would be between five to 10 days/year. If all other 
assumptions are retained, the resultant lead CG would be nearly 5,000 mg/kg when considering 
potential trespasser exposure. Previously collected analytical data indicate that lead concentrations 
in excess of 1,000 mg/kg are restricted exclusively to the bottom of the OB treatment unit. The 
probability of focused exposure in the maximally impacted portion of the pit is extremely low, and 
proposed debris and surface material removal efforts are expected to substantially reduce average 
lead concentrations throughout the proposed area of investigation. 

In addition to supporting assessment of direct exposure potential, the tasks outlined in this 
closure plan are also intended to supply data necessary to evaluate the potential migration of 
contaminants from the unit. The shallow aquifer on Demolition Key NW is naturally high in salts 
and other elements which render it unfit for human consumption. Therefore, FDEP CGs and 
USEPA Region III RBCs for soil relating to groundwater protection are not appropriate because 
they assume human consumption of water from the affected aquifer. As a result, fate and transport 
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assessment will focus on projecting the potential mass flux of surface and subsurface material (soil) 
contaminants from the unit through rainwater percolation to groundwater with subsequent 
discharge to adjacent surface waters. To estitnate the potential migration of contaminants from 
the unit, leachability-based analytical data will be used in conjunction with existing hydrogeologic 
and clitnatological data. 

Groundwater contaminant concentrations will be estitnated based on annual percolation/leaching 
rates, predicted contaminant removal rates, and groundwater flow through the shallow aquifer 
immediately beneath the unit. Contaminant removal rates will be estimated through comparison 
of total and SPLP sample results for each sampling location. Projected groundwater 
concentrations will subsequently be used to estimate contaminant migration through a shoreline 
discharge point in the net downgradient direction from the unit. Based upon estitnates of the 
delusional capacity of Demolition Key channel, resulting surface water concentrations for each 
chemical of concern will be computed. These concentrations will be compared to FDEP and/or 
USEPA Region IV chronic ambient saltwater quality criteria, and/or the expected limit of 
detection in a saline water sample. 

Sampling and Analysis Plan 

A sampling and analysis plan is included as Appendix E. 

Corrective Action 

Corrective action at Demolition Key will consist of ordnance debris identification and removal 
(i.e., scrap metal, casing, paper, etc.), and soil removal to achieve facility-specific 
site rehabilitation levels developed using recognized risk assessment methods. The specific 
approach planned for the facility is outlined in preceding sections. 

The OB treatment unit is within an active military range. The closure plan only addresses the unit 
and its immediate vicinity. Any potential contamination resulting from the intended use of the 
range will be addressed when it is rendered inactive. At that time, any potential contamination 
will be addressed under the DOD "Range Rule" currently being written specifically for those 
issues. 

Debris Removal 

Using a metal detector and/or magnetometer to survey the treatment unit and surrounding area 
(excluding training and testing areas), all metal debris abandoned from past and current treatment 
activities will be removed and containerized for subsequent characterization, storage, and disposal. 
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Debris will be removed using conventional hand tools (shovels, picks, rakes, etc.) and the 
resources and experience of trained military EOD personnel. 

Soil Excavation and Disposal 

The scope of soil removal will be directed by visible evidence as well as previous analytical 
results. Based on available information, it is anticipated that soil in the primary bum point within 
the pit must be removed to the depth of impact. Under closure, soil within the unit area will be 
removed to mean sea level, approximately 6 to 18 inches. 

All excavation will be performed manually (i.e., hand equipment [shovels, picks, etc.]). If, during 
the sampling and/or excavation stages of closure, this is insufficient, heavy equipment (i.e., small 
backhoe) will be used. Appropriate decontamination procedures will be incorporated before and 
after each stage of excavation as discussed in the sampling and analysis plan. 

After excavating based on visible evidence and/or previous sample results, verification samples 
shall be obtained from the bottom of the excavation to ensure that contaminated soil has been 
removed (see sampling and analysis plan). The soil sampling procedures used in these activities 
will be the same as those described in the sampling and analysis plan. Should contamination be 
identified in any samples above acceptable concentrations, additional excavation and resampling 
shall continue until levels protective of human health and the environment are achieved or until 
it is determined to be infeasible to continue. The protectiveness (direct exposure and groundwater 
protection) of residual soil concentrations will be evaluated for the entire unit area, and will not 
involve fixed point attainment of numerical standards. The methods proposed for use m 
establishing protective soil remedial action objectives are discussed in preceding sections. 

It may be determined that all contaminated soil cannot be removed to acceptable concentrations 
due to presently unknown factors, such as the excessive depth of soil contamination, subsurface 
obstructions, endangerment to native species and wildlife, etc. The determination that clean 
closure cannot be achieved will be made during the corrective measures stage of closure. If such 
a determination is made, FDEP and USEPA Region IV will be notified. Their concurrence will 
be required prior to any subsequent corrective or postclosure activities. 

All excavated soil will be manually containerized in USDOT and DOD specification 27 /55-gallon, 
open-head steel drums and transported to the NAS Key West permitted storage facility. Hazardous 
waste determinations for reactivity and TCLP metals will be performed on all excavated soil. 
Should any soil meet the definition of a hazardous waste, it shall ultimately be treated and/or 
disposed in the RCRA-approved/permitted hazardous waste facility. If so, all appropriate 
sampling, reporting, manifesting, and additional record-keeping requirements will be met. Any 
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Debris will be removed using conventional hand tools (shovels, picks, rakes, etc.) and the 
resources and experience of trained military EOD personnel. 

Soil Excavation and Disposal 

The scope of soil removal will be directed by visible evidence as well as previous analytical 
results. Based on available information, it is anticipated that soil in the primary bum point within 
the pit must be removed to the depth of impact. Under closure, soil within the unit area will be 
removed to mean sea level, approximately 6 to 18 inches. 

All excavation will be performed manually (i.e., hand equipment [shovels, picks, etc.]). If, during 
the sampling and/or excavation stages of closure, this is insufficient, heavy equipment (i.e., small 
backhoe) will be used. Appropriate decontamination procedures will be incorporated before and 
after each stage of excavation as discussed in the sampling and analysis plan. 

After excavating based on visible evidence and/or previous sample results, verification samples 
shall be obtained from the bottom of the excavation to ensure that contaminated soil has been 
removed (see sampling and analysis plan). The soil sampling procedures used in these activities 
will be the same as those described in the sampling and analysis plan. Should contamination be 
identified in any samples above acceptable concentrations, additional excavation and resampling 
shall continue until levels protective of human health and the environment are achieved or until 
it is determined to be infeasible to continue. The protectiveness (direct exposure and groundwater 
protection) of residual soil concentrations will be evaluated for the entire unit area, and will not 
involve fixed point attainment of numerical standards. The methods proposed for use in 
establishing protective soil remedial action objectives are discussed in preceding sections. 

It may be determined that all contaminated soil cannot be removed to acceptable concentrations 
due to presently unknown factors, such as the excessive depth of soil contamination, subsurface 
obstructions, endangerment to native species and wildlife, etc. The determination that clean 
closure cannot be achieved will be made during the corrective measures stage of closure. If such 
a determination is made, FDEP and USEPA Region IV will be notified. Their concurrence will 
be required prior to any subsequent corrective or postclosure activities. 

All excavated soil will be manually containerized in USDOT and DOD specification 55-gallon, 
open-head steel drums and transported to the NAS Key West permitted storage facility. Hazardous 
waste determinations for reactivity and TCLP metals will be performed on all excavated soil. 
Should any soil meet the definition of a hazardous waste, it shall ultimately be treated and/or 
disposed in the RCRA-approved/permitted hazardous waste facility. If so, all appropriate 
sampling, reporting, manifesting, and additional record-keeping requirements will be met. Any 
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excavated soil that does not meet the definition of a hazardous waste will be transported offsite to 
a sanitary landfill for disposal upon approval by FDEP and the landfill management. 

Groundwater Remediation 

Due to site hydrogeology, the absence of a freshwater source/aquifer, the potential problems 
encountered when trying to obtain accurate constituent concentrations, t1uctuating groundwater 
levels at Demolition Key, and the infeasibility involved with pump-and-treat technologies in this 
setting, no groundwater remediation activities are recommended for this site. No groundwater 
monitoring is currently proposed in conjunction with closure investigations. If 
groundwater-protective soil concentrations cannot be achieved during the removal process, an 
addendum to this closure plan may be required to outline appropriate groundwater monitoring 
requirements. 

Equipment Decontamination 

All equipment will be inspected before being brought onsite to ensure cleanliness and to prevent 
contaminant transport onto tbe site. All equipment will be left onsite during field activities. Upon 
completion of field activities, all equipment will be decontaminated to prevent the transport of 
contaminants offsite according to the procedures outlined above. 

Closure Schedule 

Final closure activities will be completed per the schedule shown in Table II.D-5. Closure shall 
commence upon FDEP approval of the closure plan contingent upon completion of the requisite 
Navy funding and contract procurement processes. Final closure will be witnessed and certified 
by an independent Florida-registered professional engineer and geologist, in addition to the 
owner/operator. 

Notification of Closure 

NAS Key West shall notify the USEPA Regional Manager and the State of Florida's Regional 
Office Director in writing at least 45 days before the date on which it expects to commence final 
closure operations. 

Closure operations will commence no later than 30 days after tbe date on which Demolition Key 
receives its known final volume of hazardous waste, or if there is a reasonable possibility that the 
Demolition Key treatment unit will receive additional hazardous waste ordnance, no later than one 
year after tbe date on which tbe unit received its most recent volume of hazardous waste ordnance. 
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Table 11.D-5 
Proposed Closure Schedule 

Remove impacted soil in and around treatment facility to 
risk-based limit 

Containerize impacted soil and IDW for transport to 

Final closure reporting and notification 

Day 35 35 Days 

Day70 35 Days 

Day220 15 Days 

= Based on results of postremoval unit and surrounding area sampling, additional removal and sampling 
may be required. If so, another 40 days will be required to complete both tasks. 

All closure operations are contingent upon the Navy's ability to secure funding and contract 
appropriate assistance. As such, Day 0 must be recognized as 30 days subsequent to resolution 
of the referenced funding and contract tasks. 

Closure Time Allowed 

NAS Key West will remove all hazardous waste from the Demolition Key treatment unit 
within 180 days of receiving and treating the final volume of hazardous waste. NAS Key West 
will also complete closure within 270 days of receiving and treating the final volume of hazardous 
waste. NAS Key West requests the additional 90 days, respectively, for each phase of closure due 
to government contractual and procurement requirements and obligations. 

Certification of Closure 

Within 60 days of completing final closure, NAS Key West will submit to the FDEP Director by 
registered mail the certification by NAS Key West and an independent professional engineer and 
geologist (registered in the State of Florida) that the hazardous waste management unit 
has been closed in accordance with specifications in the approved closure plan. The 
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Certification of Closure will be submitted to the FDEP Director within 60 days of completion of 
final closure as required by 40 CFR 265.115. 

As part of the closure certification process, NAS Key West will submit a survey plat indicating 
the location and dimensions of the Demolition Key treatment unit to the local zoning authority, 
the FDEP, and the USEPA Regional Administrator. The plat will be prepared and certified by 
a professional land surveyor and shall contain, prominently displayed, NAS Key West's obligation 
to restrict disturbance of the treatment unit. 

Closure Cost Estimate 

Demolition Key is owned and operated by the DOD, a federal department. As such, a cost 
estimate for closure is not required. 

Quality Assurance Plan 

The project QAP has been prepared on FDEP Form 62-160.900(1) and is included as Appendix F. 

POST CLOSURE 

Postclosure activities will not be conducted as part of the closure process. Postclosure activities 
are not warranted for this facility based on the remoteness of the island, its security, and the 
likelihood that additional emergency treatment operations will continue at Demolition Key 
following closure. However, if clean closure of the unit cannot be achieved, then a final 
postclosure plan will be submitted. 
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SOLID WASTE MANAGEMENT UNITS AND POTENTIAL RELEASES 

The following information satisfies the requirements of 40 CFR 270.14(d) and FAC 62-730. The 
treatment unit is the only solid waste management unit (SWMU) on Demolition Key. This unit 
is addressed under the closure plan. 

The other pits on Demolition Key are part of an active range. Because they are still active and 
being used for their intended purpose, they are not SWMUs. Further, once the range is 
inactivated, the range will be managed in accordance with the Range Rule co-written by the DoD 
and EPA. If remediation of these areas is necessary in the future, remediation activities will be 
conducted according to the provisions of these regulations or NAS Key West's Installation 
Restoration Program. 
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1.0 INTRODUCTION 

Sampling and Analysis Plan 
Demolition Key Northwesl Closure 

Naval Air Station Key West 
June 27, 1997 

This Sampling and Analysis Plan (SAP) outlines EnSafe/ Allen & Hoshall' s project sampling and 

subsequent analytical specifications to be completed jn conjunction with the closure of hazardous 

waste thermal treatment unit at Demolition Key Northwest (NW) at Naval Air Station (NAS) 

Key West, Florida. The SAP outlines sample locations, sampling and decontamination 

procedures, analytical methods for standard and nonstandard analytes, detection limits, sample 

documentation, and investigation derived wastes (IDW) handling procedures. 

These methods are proposed based on available information regarding the characteristics of the 

subject environmental matrices and site conditions. Where deviations from standard protocol are 

anticipated, contingencies are discussed. In the following sections, the term soil is used as a 

generic name for all surface and subsurface dredge materials above the water table. 

This SAP is intended to be implemented in a single phase to provide confirmatory sampling and 

analysis subsequent to closure decontamination actions. These analytical results will be used to 

determine whether chemical constituents of concern are below site-specific, risk-based standards. 

If they are not, additional actions or engineering/institutional controls may be warranted. 
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2.0 SOIL SAMPLING 

Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Naval Air Station Key West 
June 27. 1997 

Soil samples will be collected to adequately characterize the matrix within the immediate confines 

of the unit. Figure 1 shows the five proposed soil sample locations. Each soil sampling team will 

consist of two members. One person will collect the sample as the other documents infonnation 

in the field logbook regarding adherence to sampling procedures, difficulties encountered, and 

other pertinent infonnation/observations. 

During the confirmatory sampling activities, surface soil samples will be collected from each 

location. All soil sampling will adhere to Section 4.11 of the U.S. Environmental Protection 

Agency (USEPA) Standard Operating Procedures/Quality Assurance Manual (SOP/QAM) and the 

Florida Department of Environmental Protection (FDEP) SOPs for soil sampling to the extent 

possible. Surface samples are defmed as 0 to 1 foot below ground surface (bgs) exclusive of 

twigs, leaves, and vegetation. Surface soil samples will be collected manually using a hand 

auger, geology pick, and/or stainless-steel spoon. All soil at the unit will be removed to 

mean sea level (ms!). Ground/surface water is expected to be encountered routinely during these 

operations, since Demolition Key's elevation is not more than 3 feet above ms!. Samples will be 

described on a soil boring log by a qualified geologist using the Unified Soil Classifications 

System. All soil colors will be described wet, therefore, it may be necessary to wet the soil. The 

American Society for Testing and Materials (ASTM) standards for Description and Identification 

of Soils (Visual-Manual Procedure) (ASTM D2488-90) will be followed (as appropriate) in 

describing soil. 

2.1 Soil Sample Collection Techniques 

Before Soil Sampling: 

• Don personal protective clothing and equipment as required by the site-specific health and 

safety plan. 
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Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Naval Air Station Key West 
June 27, 1997 

• Clear vegetation and other debris from the surface around the boring location. 

• Set up a decontamination area for sampling equipment, if required. 

During Soil Sampling: 

• With a stainless-steel device, scrape the surface of the sample collection point to obtain a 

previously unexposed sample surface. 

• Make detailed notes about geologic features of the soil in a field logbook. 

• Using a hand auger, geology pick, and/or stainless-steel spoon, collect sample. 

• While advancing the auger, it may be necessary to insert a polyvinyl chloride (PVC) 

surface casing to minimize disturbance of the borehole walls. 

• Stop augering at the top of the selected sampling depth. 

• Place the entire sample volume into a stainless-steel bowl after removing an aliquot for all 

required volatile analyses. Mix the sample until thoroughly homogenized and place into 

the appropriate containers. Label the samples and preserve to 4 °C. 

• Record the sample identification number, sample collection depth, and analyses required 

in the field logbook and/or on the appropriate field forms (chain of custody). 

After Soil Sampling: 

• Stake the location with red flagging. 

• Decontaminate all equipment in accordance with the procedures outlined in Section 4. 
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• Complete the field logbook entries for the location. 

Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Naval Air Station Key West 
June 27, 1997 

• Survey the locations sampled. The survey will include horizontal location and elevation 

relative to ms! or other specified reference datum. Horizontal and vertical surveying may 

occur before or after the sampling event, as appropriate. 
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3.0 ANALYTICAL METHODS 

Sampling and Analysis Plan 
Demolition Key Northwest CJ.osure 

Naval Air Station Key West 
June 27, 1997 

Analyses described in this section apply to each sample collected during confirmatory soil 

sampling activities. Five soil and quality assurance/quality control (QA/QC) samples are proposed 

for analysis. Based on previous studies and available information regarding contaminants formed 

during open burning (OB) activities, soil analyses will focus on inorganic (metals), volatiles, and 

semivolatile organic compounds (SVOCs). FDEP has also requested that total petroleum 

hydrocarbon and nitroaromatics/nitroamines analyses be performed. USEPA Method 8015 

California Modified (TPH-diesel range organics [DRO]) analysis will be used to determine 

whether any diesel fuel contamination exists. The nitroaromatic/nitroamines will be analyzed 

using USEP A Method 8330. Two elements to the analytical scheme have been developed for the 

unit. 

3.1 Determination of Total Chemical Concentrations 

The first element involves determinating total chemical concentrations in soil. Total 

concentrations are of primary importance in estimating the potential exposure for site receptors. 

In addition, total results will be used to correlate with Ieachability results (discussed below) to 

estimate long-term migration potential. All analytical methods proposed for this project are 

provided in Test Methods for Evaluation of Solid Waste: Physical/Chemical Methods, SW-846, 

Third Edition, September 1986 (SW-846). 

Based on the results of previous investigations, total metals will be analyzed for aluminum (Al), 

antimony (Sb), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), copper (Cu), lead (Pb), 

manganese (Mn), nickel (Ni), tin (Sn), vanadium, (V), and zinc (Zn). Mercury (Method 7470) 

and strontium will also be analyzed per FDEP request. These inorganic elements were selected 

based on: 

• Previous detection in soil or groundwater above risk-based screening value; 
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• Absence of data for either matrix when present in the others; and/or 

• Specific FDEP request 

To verify the absence of SVOCs at the unit, USEPA Method 8270 will be employed for sample 

analysis. Methylene chloride, benzene, and acetone were previously reported in pit soils, so 

USEPA Method 8240 will be used to confirm/refute their presence. USEPA Method 8015 

Modified will be employed to determine high fraction (DRO) concentrations in each soil sample. 

FDEP guidance on Resource Conservation and Recovery Act (RCRA) closure plans discusses 

detection limit, health-based standards, and test methods. Specific mention is made of explosive 

constituent analyses and special considerations for these parameters outside the typical SW-846 

regime. FDEP recognizes that some cyclicization may occur during the OB treatment process. 

Potential degradation/reaction products from the reaction of trinitrotoluene (TNT), 

cyclotetramethylene tetranitrarnine (HMX), cyclonite (RDX), tetryl and ammonium picrate are 

presented in Conventional Weapons Demilitarization: Health and Environmental Effects Data Base 

Assessment: Explosives arul Their Co-Contaminants Final Report, Part II, Lawrence Livermore 

National Laboratory, December 1987. 

Although most of the compounds potentially formed are not standard target analytes for 

SW-846 semivolatile analysis, their chemical structures indicate that they could, in fact, be 

detected (Method 8270). To ensure that an adequately detailed reporting system is established, 

the list of potential reaction products will be supplied to the analytical laboratory. The laboratory 

will be requested to report tentatively identified compounds (TI Cs) in accordance with standard 

mass spectral library search criteria for the method. The reaction prnducts list will be used as a 

supplement to assist in making informed judgments regarding qualitative determinations for TI Cs. 
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Estimated concentrations will be reported for each qualitatively identified TIC, and these values 

will be compared to available human health-based standards for residential scenarios 

(USEPA Region Ill Risk-based concentration tables and/or FDEP cleanup goals (CG) for military 

sites) or site-specific goals (based on an infrequent recreational trespasser scenario). TICs 

identified by general category (i.e., aliphatic hydrocarbon, alcohol, etc.) will not be included in 

the screening process. If the estimated concentration for a TIC is equal to or greater than the 

corresponding screening value, one of two courses of action may follow: 

• If the concentration suggests gross impacts, additional sampling may be required to 

delineate the extent of contamination possibly using more specialized analytical methods; 

or 

• A compound-specific risk evaluation may be performed using existing data and considering 

frequency of detection and spatial distributions to establish a more accurate exposure point 

concentration in accordance with standard human health risk assessment protocol. 

3.2 Determination of Leachability Testing 

The second element of the analytical scheme involves leachability tests to determine the mobility 

of soil contaminants. Samples will be leached using USEPA Method 1312 Synthetic Precipitation 

Leaching Procedure (SPLP) and analyzed using USEPA Method 6010 for the elements previously 

listed and USEPA Methods 8240 and 8330. SPLP samples will also be analyzed for nitrates, 

ammonia, and sulfates by standard methods. The SPLP was developed to simulate the effects of 

precipitation on contaminant leaching. No SVOCs previously reported in soil on 

Demolition Key NW were detected at concentrations exceeding their leachability-based CG 

provided in FDEP's Cleanup Goals for the Military Sites in Florida, April 1995. 
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Due to the salinity of groundwater, SPLP results will not be directly compared to 

Florida Groundwater Guidance Concentrations. In accordance with FDEP protocol, groundwater 

guidance concentrations will be modified by a factor of 100, and.SPLP data will be screened using 

the amended values. 

3.3 QA/QC Samples 

Consistent with USEPA and FDEP analytical requirements, five QA/QC samples will be collected. 

The number of QA/QC samples designated is based on the collection of five soil samples for total 

analysis and five soil samples for SPLP analysis. The number and frequency of QA/QC samples 

is also outlined in the project-specific Quality Assurance Plan (QAP). Five soil samples will be 

collected from soil sampling locations. QA/QC samples will consist of the following: 

• Equipment rinsate. 

• Field duplicate (total and SPLP) 

• Matrix spike (MS) (organic analyses only) 

• Matrix spike duplicate (MSD) (organic analyses only) 

• SPLP blank 
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4.0 DECONTAMINATION 

Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Naval Air Station Key West 
June 27, 1997 

Decontamination will be perfonned m accordance with Appendix B, Section B-8 of the 

USEPA SOP/QAM and applicable FDEP SOPs for sampling equipment with the following 

exceptions. The detergent for use on this project will be Liqui-Nox" because it contains powerful 

chelating agents to bind and remove trace metals from sampling equipment. A stainless-steel bowl 

or bucket will contain the clean wash water solution. Field reagent-grade water and/or distilled 

water will be used for all final rinses. 

4.1 Decontamination Area Setup 

Decontamination will generally be performed prior to arrival onsite. However, field 

decontamination may also be necessary. The decontamination area will be lined with heavy-duty 

plastic sheeting and will be designed to promote surface runoff into a catch basin or pit. 

Isopropyl alcohol (IPA) waste will be collected separately and containerized in its designated 

drum. NAS Key West is responsible for disposing of all decontamination wastes. 

4.2 Cross-Contamination Prevention 

Follow procedures below to reduce cross-contamination risk during decontamination. 

• Don a new pair of disposable outer gloves before handling sampling equipment. 

• Use only Teflon, glass, or stainless-steel spray bottles/pressurized containers to apply 

decontamination solutions. Keep each solution in a separate container. 

• Transport all necessary decontamination field equipment to each designated location to 

minimize the need for field cleaning. 
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4.3 Sampling Equipment Decontamination 
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Sampling equipment includes any downhole equipment (e.g., augers, PVC boring liners, etc.) and 

any sampling utensils (e.g., stainless-steel spoons, spatulas, bowls, etc.) not dedicated to the 

sampling location. Hollow downhole equipment or equipment with holes potentially transmitting 

water or drilling fluids will be cleaned on the inside and outside. 

1. Don protective gloves before decontaminating the equipment. 

2. Wash and scrub with a laboratory-grade detergent and clean water wash solution. 

3. Rinse with clean water. 

4. Rinse with distilled water or ASTM Type ill water (as available). 

5. Rinse twice with pesticide-grade isopropy I alcohol. 

6. Rinse with distilled water or ASTM Type III water (as available). 

7. Air dry. If adverse weather prohibits air drying, repeat the isopropyl alcohol rinse twice 

and final water rinse. 

8. Wrap in plastic or aluminum foil for storage or transport. 

4.4 Personal Decontamination 

Personal decontamination procedures are outlined in the site-specific health and safety plan. 
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5.0 SAMPLE MANAGEMENT 

Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Naval Air Stat:ion Key West 
June 27, 1997 

This section describes SOPs for sample identification and chain of custody to be used for all field 

activities. These procedures will ensure that the quality of lhe samples is maintained during their 

collection, transportation, and storage through analysis. All chain-of-custody requirements comply 

with SOPs indicated in the USEPA and FDEP sample handling protocol. 

5.1 Sample Identification 

Sample identification documents must be carefully prepared so that sample tracking and disposition 

may be maintained and controlled. Sample identification documents include: 

• Field notebooks 

• Sample label 

• Custody seals and 

• Chain-of-custody records 

5.2 Chain-or-Custody 

The primary objective of the chain-of-custody procedures is to provide an accurate record that can 

be used to trace the possession and handling of a sample from collection to completion of all 

required analyses. A sample is in custody if it is: 

• In someone's physical possession 

• In someone's view 

• Locked up 

• In a secured area restricted to authorized personnel 
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5.3 Sample Designation and Labeling System 

Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Nwal Air Station Key West 
June 27, 1997 

The sample identification will be used to track the sample and maintain information about it from 

the time of collection to the final analytical package. 

• Site name 

• Sample matrix 

• QC sample type 

• Sample location number 

• Sample interval/depth (when applicable) 

Soil boring samples will be labeled by site, media sampled, and sample depth. A unique 10-digit 

sample designation will be provided for each sample collected. Tbe first three digits signify the 

site from which the sample was collected. For this project, the site designation will be 120. The 

fourth digit identifies tbe matrix sampled. Soil matrix identifiers will be "S" for the standard 

sample and "C" for duplicate soil samples. The fifth through eighth digit indicate the boring 

nmnber and the ninth and tenth digits indicate the sample depth. An example is provided below. 

Example Designation: 120-S-0002-01 

The sample would be a soil sample collected from a depth interval of 0 to 1 foot bgs at site 120. 

Two additional sample identifiers (MS and MSD) will be used by the laboratory to identify those 

samples receiving matrix spike and matrix spike duplicate analyses. A detailed description of 

sample tracking, shipping, and labeling procedures is provided below. 

QA samples are used to assess the precision and accuracy of the sampling and analyses. These 

types of samples will replace the fourth digit (sample location designation) when applicable. 

Digit 4 will represent the type of QC sample, followed by the month and day it was collected as 
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digits 5, 6, 7, and 8. Samples required to meet this data quality objective are given below with 

their appropriate code. 

5.4 Quality Assurance Sample Codes 

The following are QA codes to be used during sample collection and subsequent handling during 

closure of the Demolition Key NW treatment facility. 

T 

R 

trip blank 

equipment rinsate 

This will be followed by a four-digit date where the first two 

digits indicate the month and the second two digits indicate 

the days, (ex: August 14 would be written as 0814). 

This would be followed by a four-digit date where the first 

two digits indicate the month and the second two digits 

indicate the day. 

Laboratory method blanks will be coded and reported in accordance with analytical method SOPs. 

5.5 Field Custody Procedures 

• As rew persons as possible should handle samples. 

• Sample bottles must be obtained precleaned from an approved source. Coolers or boxes 

containing cleaned bottles should be sealed with custody tape during transport to the field 

or while in storage prior to use. Sample bottles from unsealed coolers or boxes or which 

appear to have been tampered with will not be used. 
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• The sample collector is personally responsible for the care and custody of samples 

collected until they are transferred to another person or dispatched properly under 

chain of custody rules. 

• The sample collector will record sample data in the field logbook. 

• The field project manager and/or the QA manager will determine whether proper custody 

procedures were followed during the fieldwork and decide if additional samples are 

required. 

5.6 Sample Tags 

Sample tags attached to or affixed around the sample container should be used to properly identify 

all samples collected in the field. The sample tags are to be placed on the bottles so as not to 

obscure any QA/QC lot numbers. Sample information must be printed in a legible manner using 

waterproof black ink. For chain-of-custody purposes, all QA/QC samples are subject to exactly 

the same custodial procedures and documentation as "real" samples. 

5. 7 Chain-of-Custody Record 

The chain-of-custody record must be fully completed at least in triplicate by the field technician 

who has been designated by the project manager as responsible for sample shipment to the 

appropriate laboratory for analysis. In addition, if samples are known to require rapid turnaround 

in the laboratory because of project time constraints or analytical concerns (e.g., extraction time 

or sample retention period limitations, etc.), the person completing the chain-of-custody record 

should note these constraints in the "Remarks" section of the chain-of-custody form. The custody 

record should also indicate any special preservation techniques or whether the samples need to be 

filtered. 
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5.8 Custody Seals 

Sampling and Analysis Plan 
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Custody seals are preprinted adhesive-backed seals designed to indicate any tampering. A custody 

seal is placed across the cap of individual sample bottles by the sampling technician. Sample 

shipping containers (coolers, cardboard boxes, etc., as appropriate) are sealed in as many places 

as necessary to ensure security. Seals must be signed and dated before use. Upon receipt at the 

laboratory, the sample custodian must check and record if seals on shipping coolers and/or bottles 

are not intact. 

5.9 Transfer of Custody and Shipment 

• The shipping coolers in which the samples are packed must be sealed and accompanied by 

a chain-of-custody form. When transferring samples, the individuals relinquishing and 

receiving them must sign, date, and note the time on the chain-of-custody record. This 

documents the sample custody transfer. 

• Samples must be dispatched to the analytical laboratory for analysis with a separate 

chain-of-custody record accompanying each shipment. Shipping containers must be sealed 

with custody seals for shipment to the laboratory. The method of shipment, name of 

courier, and other pertinent information can be entered in the "Remarks" section of the 

chain of custody form. 

• All shipments must be accompanied by the chain-of-custody form identifying their 

contents. The original record accompanies the shipment. The other copies are distributed 

appropriately to the project manager and the QA manager. 

• If sent by mail, the package is registered with return receipt requested. If sent by common 

carrier, a bill of lading is used. Freight bills, Postal Service receipts, and bills of lading 

are retained as part of the permanent documentation. 
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5.10 Laboratory Custody Procedures 

Sampling and Analysis Plan 
Demoliiion Key Northwest Closure 

Naval Air Station Key West 
June 27, 1997 

A sample custodian accepts custody of the shipped samples from the carrier and enters preliminary 

information about the package into a receipt log, including the initials of the. person delivering the 

package and the status of the custody seals on the coolers (i.e., broken vs. unbroken). The 

laboratory sample custodian is responsible for sample log-in and will open the shipping coolers, 

check the contents, and verify that the information on the chain-of-custody agrees with samples 

received. Pertinent information as shipment, pickup, and courier must be entered into the 

"Remarks" section of the chain-of-custody record. The custodian will also document the 

temperature of the cooler (by checking the temperature blank) and the general condition of the 

sample containers. 

Sample preservation will be verified by the analyst prior to extraction, digestion, or analysis and 

the pH recorded. If samples are found improperly preserved, the laboratory QA coordinator will 

document the improper preservation along with the sample identification and other pertinent 

information. All other QA/QC discrepancies are followed in a similar manner and must be 

documented as an out-of-control event with the corrective action taken. 

5-6 



6.0 INVESTIGATION-DERIVED WASTE 

Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Naval Air Station Key West 
June 27, 1997 

All IDW solids and liquids are the sole responsibility of NAS Key West and are to be handled in 

a manner consistent with all applicable local, state, and federal waste disposal guidelines. These 

wastes, where appropriate, will be containerized in a U.S. Department of Transportation 

(USDOT)-approved drum or other collection receptacle (e.g., plastic transport bag). The disposal 

methods will be selected by the Navy based on waste classification and knowledge. The waste will 

then be disposed by the Navy in accordance with applicable guidelines fur the waste category. All 

drums will be labeled with the site number, date of generation, and waste category. 

6.1 Soil Waste 

Soil will be placed back in the area from which it originated. In most instances, auger cuttings 

will be used to backfill borings. It is not anticipated that any soil IDW will be generated over the 

course of sampling activities. 

6.2 Aqueous Waste 

All IDW water (e.g., decontamination fluids) will be retllrned to the pit. IDW water will only be 

generated onsite if onsite decontamination is required. 

6.3 Isopropyl Alcohol Waste 

All investigation-derived IPA waste will be drummed separately. Navy personnel will transport 

the drums to a waste storage, treatment, or disposal facility, as appropriate. 

6.4 Personal Protective Equipment and Disposable Sampling Equipment Waste 

Used PPE and disposable sampling equipment will be placed in drums or other collection 

receptacles for disposal by the Navy. Navy personnel will transport the drums to a waste storage 

facility until the contents can be disposed properly. 
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6.5 Documentation 

Sampling and Analysis Plan 
Demolition Key Northwest Closure 

Naval Air Station Key West 
June 27, 1997 

A drum-tracking log will be kept for the convenience of the Navy separate from field logbooks. 

The log will detail the number of drums, site number, waste type, and date generated. 
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Section 3.0 PROJECT DESCRIPTION 

3 .1 Site Identification and History 

Site Name: NAS Key West Demolition Key NW 

Site Address: NA 
Street 

Key West, Monroe County. FL 33040 
City, County and Zip Code 

3.1. l Site History 

Section 3.0 
Date: June 27, 1997 
Page l of 7 

This site has historically been used by the U.S. Navy to conduct land treatment (OB) of 
waste ordnance. These activities are suspected to have resulted in soil impacts from 
metals, semivolatiles, nutrients, nitroaromaties, and nitramines originating in the ordnance 
or produced as a byproduct of the process. Two previous investigations identified metals 
& semivolatiles in unit soil. · 

3. 1.2 Summary of the historical data - See Table 3 .1 

3.2 Project Scope and Purpose 

3 .2.1 Purpose of this Project: 
The purpose of the sampling activities is to assess total and leachable concentrations of 
constiments present in soil after O&M related soil removal in support of unit closure. 

3.2.2 Intended end use of the data: 
..X.. Permit Compliance 

Feasibility Study = Consent Order Compliance 
Remedial Action 
Contamination Assessment 
Water Quality Data Base (Specify which Data Base: 

_ Facility Operating Report 
Other:~~~~~~~~~~~~~~~~~~-

3.2.3 Projected Schedule and Scqpe of Work; 
Project start date is contingent upon FDEP approval of associated closure 
documents and the Navy's receipt of funding. 

Projected Beginning Date 

180 days after initiation of field activities 

Projected Ending Date 

Major Project Tasks 

Specific PrQject Activj!,y Scheduled Date 
I. Initiate/Coordinate Field Activities 
2. Collect soil samples 
3. Prepare summary report - draft 
4. Prepare Summary report fmal 

OE? Farm 62-160.91).)(l) (ReYiscd I-92) 



Cadmium 

Zinc 

Notes: 

TABLE3.la 
Summary of Groundwater Analytical Results 
NAS-Key West Demolition Key NW OB Pit 

Key West, Florida 

l 

Florida 

GWGuidauce 

5 

5,000 

ND indicates the parameters was not detected 
NA indicates analysis did not include the refereneed parameter. 
All units are ug/L unless otherwise noted. 

Section 3.0 
Date: June 27, 1997 
Page 2 of 7 

ASlOU/ 

52.2 

23,500 

(a) Tap water risk-based eoncentration from USEPA Region III Risk-Based Coneentration Table, 
January-June 1996 

1 indicates concentration exceeds the groundwater standard and/or RBC. 
Groundwater samples were collected directly from soil borings ralher lhan monitoring wells. As a result, 

metals-rich 
Only detected metals are presented. Other T AL metals analyzed were not detected. 
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TABLE3.lb 
Summary nf Soll Analytical Results 

NAS-Key West Ilmmtltion Key NW OH Pit 
Key \Vert, Fforida 

Section 3. 0 
Date: June 27, 1997 
Page 3 of 7 

AS1006.' KW0116-5 KW02166 KW02163 KWOll64 KW02161 KW02Hil K\V{J2152 KWflll53 KWllZ154 KW021.!i5 KWilll5j KW02160 K\\'01157 KW02158 

Notes: 
ND indicates the parameters was not detected 
NA indicates analysis did not include the referenced 
1 indicates the concentration in at least one sample exceeded the residential soil 
2 indicates the concentration in at least one sample exceeded the groundwater 
(a} The m mglk.g lirnii for arsenic v.ru: dirousred 11<i1h US EPA Region IV and FDEP on May 2, 1995. 
(b) lndunrul site ¢{CHnup goal per OSWER Directive, 
Rlsk-bru:ed ;.;oncenrrai:ioru; were deriwd from US EPA Region Ill Ris'k-Ba.o;ed ~ta!lo.'l Table·, Ja.nuary.JuM 19%, 
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3.3 Project Organization 

3.3.1 Project Organization 

Section 3.0 
Date: June 27, 1997 
Page 4 of 7 

Sample collection activities will be conducted by EnSafe/ Allen & Hoshall. The Laboratory 
analytical work will be performed by Southwest Laboratories, Refer to figure 3.1 for the 
specific organization of this project. 

3.3.2 Personnel Modifications or Additions 
The following personnel are not included in the CompQAPs of the referenced organizations 
(include brief descriptions of project responsibilities): 

A. Field Personnel 
1. Dave Felter, Geologist 
2. Doug Baldwin, Scientist 

B. Laboratory Personnel 
1. NA 

3 .4 Project Objectives 

3 .4.1 Data Oualit;y Objectives 

_x_ The data quality objectives for this project are the routine QA target~ listed in the 
laboratory CompQAP. 

The minimum detection limits to be achieved for this study differ from the routine 
detection limits specified in the laboratory CompQAP and are included as a part of 
Table 3.2. 

The precision and accuracy requirements differ from the routine targets specified in the 
laboratory CompQAP and are included as a part of Table 3.2. 

3 .4 .2 Proposed samples for project 

a. See Figure 3.2 for a map of the project site. 
b. See Table 3.2 of this Section for a summary of the sampling and analysis 

activities. 

3.4.3 Summary of Matrix Types. Analytical Methods and QA Targets 

Field and laboratory analytical measurements are presented in Table 3.2. 
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TABLE3.2 
PROPOSED SAMPLES, MATRICES AND ANALYTICAL METHODS FOR THE PROJECT 

Section 3.0 
Date: June 27, 1997 
Page 7 of 7 

The standards criteria outlined in DEP Rule 17· ____ are the detection limit criteria for this project. The detection limits reported for this project shall at least me<!!, or be lower than the stated 

FIELD MEASU"REMENTS WILL BE PERFORMED BY: _,.,E.,n,.S.,at!.,.e"'IA"'lwle'"n'-'&lLI'H""o"'sh,.awll ___ whose CompQAP #is 920347G with annual amendments approved on July 19. 1996. 

PARAMETER METHOD# 

None 
FIELD SAMPLE COLLECTION ACTIVITIES WILL BE PERFORMED BY THE ABOVE NAMED ORGANIZATION. 

LABORATORY ANALYSES WILL BE PERFORMED BY: 

FREQUENCY SAMPLE MATRIX SAMPLE SOURCE 
Soil Pit Bottom 

TB • Trip Blank 
EB · Equipment Blank 
FD · Field duplicate 
P - Precision 
A· Accuracy 
MDL· Method Detection Limit 

Southwest Laboratories whose CompQAP #is 8900990*12 with annual amendments approved on February 27 1997. 
QUALITY CONTROL SU!'.fMARY 

# SAMPLES TB EB FD ANALYTICAL METHOD # 
5 0 l I 6010 

j 0 1 1 7470 
5 0 I I 8330 
5 l l 8240 
5 0 I 8270 
5 0 1 8015 CA Mod. 
5 0 0 131216010 
5 0 0 1312/7470 
5 0 0 1312/8240 
5 0 0 13121NH3 

(350. 1-3) 
5 0 0 1312/NO, • 

(352.1) 
5 0 0 1312/S04, = 

(375.1-4) 

QA TARGETS* 
COMPQNEi'iT P A MDL 

Al, Sb, Ba, Cd, Be, Cu, As, Pb, Ni, Sn, 
Zn, Mn, V, Sr 
Mercury 
Nitroaromatics/nitramines 
Benzene, Acetone, Methylene chloride 
Full list with top 20 TICs. 
Diesel Range Organics 
SPLP and 60 I 0 metals listed above 
SPLP and Hg 
SPLP and 8240 volatiles listed above. 

SPLP ~ amonia 

SPLP • nitrate 

SPLP · sulfates 

"'These values need to be completed if the Data Quality Objectives stated in the project description are different from the routine QA objectives cited in the CornpQAP(s) or are not included in the 
CompQAP{s). 
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Section 4.0 FIELD PRQCEDURES AND QUALITY CONTROL 

Section 4.0 
Date: June 27, 1997 
Page I of 3 

This section specifies the protocols and procedures to be used by EnSafel Allen & Hoshal! when 
conducting sampling activities for this project. 

4.1 Sampling Equipment 

See Table 4.1 for a list of the equipment to be used for this project. 

4.2 Field Activities - See Table 4.2 

4.2.1 Sampling protocols for this project that are not specified by the CompQAP specified in 
Table 4.2 include the following: 

4.2.2 Disposal protocols for handling wastes differ from those specified by the CompQAP. 
Wastes will be handled according to the following protocols: 

Auger cuttings will be placed in each boring as backfil!. Deionized rinsewater will be al!owed to flow into the pit. 
Isopropy 1 alcohol rinse residual will be containerized for disposal by the Navy. 

4.3 Field Measurements 

Field measurements are listed in Table 3.2 of this QAPP. Field screening measurements that will be made 
are: 

1. NIA 
2. 
3. 

Db"P Form 62-160.900(l} (Revised 1-92) 



TABLE4.1 
PROPOSED SAMPLING EQUIPMENT 

Section 4.0 
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Page 2 of 3 

The following equipment wiH be used by EuSafe{AUen & HoshaU for this project. With the exception of the additional equipment, discussions on use and restrictions are 
included in CompQAP # 920347G updated wilh annual amendments which were approved July 19, 1996. 

EQUIPMENT DESCRIPTION 

Purging Equipment (include construction of tubing, tail pipes, etc.) 
l. NIA 
2. 
3. 
4. 
5. 

Sampling Equipment 

!. 
2. 
3. 
4. 
5. 
6. 
7. 

Hand auger 
Stainless steel spoons 
Mixing bowl 

Additional equipment not addressed in the CompQAP includes': 

I. NIA 
2. 
3. 
4. 

CONSTRUCTION MATERrALS 

stainless steel 
stainless steel 
aluminum 

soil sample collecting 
soil samp1e co1lection/homogenization 
sample homogenization 

'If the sampling protocols for using this equipment are not included in the cited CompQAP, the sampling protocols must be discussed in Section 4,2.1 of this Quality 
Assurance Project Plan. 

Field Measurement Equipment (construction does not need to be specified) 

1. NIA 
2. 
3. 
4. 
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TABLE 4.2 
FIELD ACTIVITIES 

The following field protocols will be used by EnSafe/ Allen & Hoshall 

Section 4.0 
Date: June 27, 1997 
Page 3 of 3 

The Comprehensive QA Plan number for this organization is 920347G . The date of the last update approval 
is July 19 1996. 

All protocols, procedures and policies in the above-mentioned document which are pertinent to this Quality Assurance 
Project Plan will be followed and are summarized belo\iv: 

Groundwater (in-place 
plumbing) 

Surface Water 

Sediment/Sludges 

Field Filtration 

Stormwater runoff 

SAMPLE CONTAINERS 
Sample containers will be supplied by: Analytical Lab <Southwest Laboratories) . 

..x_ ·. cOntainers will be prepreserved by the above-referenced organization and additional acid will be provided; OR 
Field organizations will preserve samples on site using protocols outlined in the CompQAP. 

EQUIPMENT DECONTAMINATION 

Equipment decontamination will follow protocols outlined in the above-referenced CompQAP. * 

EQUIPMENT SHALL BE PRECLEANED PRIOR TO ON-SITE ARRIVAL 

*If more than one organization is involved with these activities, this QAPP must specifically identify the equipment 
and/or sample containers to be provided by each organization. 

WASTE DISPOSAL 
The procedures for handling wastes from equipment cleaning and from sampling are discussed in the above
referenced CompQAP. 

X The disposal procedures for handling wastes for this project differ from those outlined in the above 
referenced CompQAP and are outlined in Section 4.2.2. 
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Section 5.0 LABORATORY PROCEDURES AND QUALITY CONTROL 

Section 5.0 
Date: June 27, 1997 
Page 1 of 1 

The laboratory analyses shall be conducted by Southwest Laboratories . The 
Comprehensive QA Plan number for this organization is 890099G-12 . The date of the last update approval 
is February 27, 1997 . 

All protocols, procedures and policies in the above-mentioned document which are pertinent to this 
Quality Assurance Project Plan shall be followed. The laboratory shall anaJyze the samples for this 
project by the methods specified in Table 3.2 of the QAPP. 

5.1 QuaJity Control Checks 

The types of laboratory control checks that will be used when analyzing samples for this project are: 

ChemicaJ: 
_x_ Reagent Blanks 
_x_ Duplicate Samples 
_x_ Duplicate Matrix Spikes 
_x_ Continuing Calibration Stnds 
_x_ Other: SPLP extractor blank 

Microbiology: 
_ Duplicates 
_ Carry over blanks (MF) 
_Positive & Negative Controls 

Other: 

_x_ Matrix Spikes 
_x_ QC Check Samples 
_x_ QC Check Standards 

Control Blanks (MF) 
_Dilution Blanks (MPN) 

~~~~~~~~~~~~~~~~~~~~~~~~ 
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Section 6.0 QUALITY ASSURANCE MANAGEMENT 

6 .1 Corrective Actions 

In addition to corrective actions cited in the approved Comprehensive QA Plans, ALL INVOLVED 
PARTIES WILL INITIATE M'Y CORRECTIVE ACTION DEEMED NECESSARY BY DEP. 

6.2 Performance and Systems Audits 

6.2.J Fjeld Activities 

Specific audits planned for this project are: 

Audit Type 
1. SOP review 

2. 
3. 

Frequency/Date 
l first week 

6.2.2 Laboratory Activities 

Specific audits planned for this project are: 

Audit Type 
l. None 
2. 
3. 

Frequency/Date 

Description 
P.M. will observe activities to ensure 
consistency with SOPs. 

Description 

ALL INVOLVED PARTIES WILL CONSENT TO AUDITS BY DEP IF DEEMED l\'ECESSARY. 

6.3 Quality Assurance Reports 

Project specific QA Reports will be submitted to FDEP. NAS Key West and SOUTHDIV at a 
frequency of 1 time at completion . 

Note: Frequency must comply with Table IV, Appendix D of the DEP Manual for Preparing Quality 
Assurance Plans or Table 6 of Chapter 62-160, F.A.C., Quality Assurance. 
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EN SAFE 

ENSAFElNC. ENVIRONMENTAL AND MA."'iAGEMENT CONSULTANTS 

5724 Summer Trees Drive • Memphis, Tennessee JB 134 • Telephone 901-372-7962 • Facsimile 901-372-2454 • www.ensote.com 

February 19, 1999 

Commanding Officer 
ATTN: James E. Worthy, EiC; Code 1822 
SOUTHNAVFACENGCOM 
2155 Eagle Drive 
P.O. Box 190010 
North Charleston, SC 29419-9010 

Subject: CT00120 
Closure Report; Hazardous Waste Treatment Unit, key West, FL 

Reference: Contract N62467-89-D-0318 (CLEAN ll) 

Dear Mr. Worthy: 

The Closure Report for the open burn unit on Demolition Key is enclosed. Section 5 .0 of !he report 
contains my certification !hat closure activities conformed wilh !he Closure Plan. In !hat certification, I 
noted !he single departure from the plan-lhe direction by Ms. Cindy Smith of FDEP to Robert Lipscomb 
to leach the soil samples by TCLP, in lieu of the intended SPLP protocol. 

Regrettably, in spite of the extraordinary extent of soil excavation, both horizontally (three times the 
original unit diameter) and vertically (to nominal groundwater surface), concentrations of constituents in 
soil beyond the excavation continue to exceed FDEP soil and leachate criteria. In my judgement, the 
impacts of historic and ongoing testing of ordnance at the site are indistinguishable from those of the open 
burn U{lit operation. 

I anticipate further discussions with FDEP regarding the ultimate declaration of closure of !his hazardous 
waste treatment unit within an active ordnance range; therefore; I do not believe an owner's certification 
of closure is required for this report. If you determine that one is appropriate, I will be happy to prepare 
it. 

cc: Contracts File: CTO No. 0120 
Patsy McNeil, NAS Key West 

Chanaton •Cincinnati • Dallas •Jackson, TN • Killn • Knoxville• Lancaster• Memphis • Nashville• Norfolk• Paducah • Pensa~a ~ Ral<!igh 



DEMOLITION KEY 
RCRA MISCELLANEOUS UNIT 

CLOSURE REPORT 
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CONTRACT NUMBER: N62467-89-D-0318 

EnSafe Project No. 0120-001 

Prepared for: 

Department of the Navy 
Southern Division 

Naval Facilities Engineering Command 

Prepared by: 

EN SAFE 

EnSafe Inc. 
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Nashville, Tennessee 37217 
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EXECUTIVE SUMMARY 

This closure report is submitted for a hazardous waste treatment facility owned and operated by 

the United States Navy from the Naval Air Station Key West, Florida, on Boca Chica Key. The 

Navy treated hazardous waste ordnance on Demolition Key, which is just north of Key West, 

using open burning technology. The unit was essentially an open pit in the ground whose bottom 

was approximately l to 2 feet above mean sea level. 

Mobilization to the site began on July 14, 1998, and excavation began July 15. The drummed 

material was removed on July 22 and 23 under hazardous waste manifests. Excavation and waste 

management were conducted in accordance with the closure plan as approved by the 

Florida Department ofEnvirornnental Protection (FDEP). Contaminants in samples from lateral 

and vertical removal exceeded the criteria established in the closure plan. 

The soil at the pit's bottom was sampled at five points in accordance with the sampling and 

analysis plan and the quality assurance project plan (QAPP) on Friday July 24, 1998. The samples 

were then shipped to Southwest Laboratories, Inc. in Broken Arrow, Oklahoma, via 

Federal Express. Because the samples were not delivered on Sarurday as scheduled, the samples 

exceeded the prescribed holding temperarures. Since analysis could not be performed rn 

accordance with the QAPP, samples were collected a second time on August 24, 1998. 

The analytical results of the second samples showed that concentrations of multiple constiruents 

of concern exceeded the FDEP soil criteria: 

2, 4 - Dinitrotoluene 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Lead 

Manganese 
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The analytical results also showed that soil exceeded the FDEP leachate criteria for multiple 

constituents of concern: 

Antimony 

Arsenic 

Cadmium 

Copper 

Lead 

Manganese 

Strontium 

Zinc 

iii 



1.0 INTRODUCTION 

Demolition Key 
RCRA Miscellaneous Unit Cl.osure Repon 

Fe/Jrua 19, 1999 

This closure report is submitted for a hazardous waste treatment facility owned and operated by 

the United States Navy from the Naval Air Station Key West, Florida, on Boca Chica Key. The 

Navy treats hazardous waste ordnance on Demolition Key using open burning technology. The 

unit is essentially an open pit in the ground (Figure 1) whose bottom was approximately 1 to 2 feet 

above mean sea level. 

Demolition Key, just north of Key West, is two land masses separated by a narrow channel. The 

key is made of dredge spoil from clearing navigable waterways around Key West. The open 

burning unit is on the northwest land mass adjacent to the water channel. 

Demolition Key has been used to train military personnel and to develop and test experimental 

naval ordnance. As such, the key is an active military range and subject to the proposed 

Department of Defense military range rule. 

A closure permit application for the facility was submitted to the Florida Department of 

Environmental Protection (FDEP) in June 1996. The basis for closure was the subject of 

negotiation into 1997. A closure plan, along with the sampling and analysis plan (SAP) and the 

quality assurance project plan (QAPP), were submitted in June 1997. 

In summary, soil and other materials were to be removed from the pit to a depth of 0 feet mean 

sea level. At mean sea level, there is functionally no difference in groundwater and surface water. 

Lateral excavation was to be to the edge of the pit because the area beyond this point is considered 

to be subject to the range rule, and not RCRA closure. The material was to be removed from the 

key in drums and managed as solid waste, which included sampling and analysis of the solid waste 

to determine whether the material met the definition of hazardous waste. 
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2.0 CLOSURE ACTIVITIBS 

2.1 Waste Removal 

Demolition Key 
RCRA Miscellaneous Unit Closure Report 

Februa 19, 1999 

Waste was removed by Bechtel Environmental, Inc. under contract to the Naval Facilities 

Engineering Command in Charleston, South Carolina. The direct removal activities were 

performed by American Technologies, Inc. {ATI) of Oak Ridge, Tennessee, under a subcontract 

to Bechtel, Inc. Third-party monitoring of these activities was provided by EnSafe Inc. of 

Memphis, Tennessee. Robert Lipscomb performed this function under the direct supervision of 

Dr. James Speakman, a professional engineer licensed in the state of Florida. 

A pre-construction meeting was held at NAS Key West by Bechtel and other participants on 

July 13, 1998. Mobilization to the site began on July 14, and excavation began July 15. Excavated 

material was screened to remove large metal pieces. Of the approximately 98 drums of material 

removed, 18 contained scrap metal. The drummed material was removed on July 22 and 23 

under hazardous waste manifests. The waste was ultimately shipped to the Chemical Waste 

Management, Inc. hazardous waste facility in Emelle, Alabama. Selected photographs of these 

activities are provided in Attachment I. A project completion report prepared by Bechtel and A TI 

is submitted as Attachment 2. 

Excavation and waste management were conducted in accordance with the FD BP-approved closure 

plan. The original pit, a nominal 10 feet in diameter, was a nominal 30 feet in diameter after 

excavation. Contaminant concentrations in samples from the lateral and vertical removal exceeded 

the criteria established in the closure plan. Vertical criteria were verified visually because surface 

water was present at depth of approximately 1 foot throughout the pit at mid-tide. 

3 
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2.2 Sampling 
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Februa 19, 1999 

The soil at the bottom of the pit was sampled in accordance with the sampling and analysis plan 

and the quality assurance project plan. Five sampling points were used (Figure 2); sampling point 

#5 was used as the duplicate sample point. 

Sampling was performed on Friday July 24, 1998, by Robert Lipscomb and Dr. James Speakman 

of EnSafe Inc. James Worthy of the Naval Facilities Engineering Command in Charleston, 

South Carolina, and Patsy McNeil of Naval Air Station Key West, Florida, assisted EnSafe. 

Cindy Smith of the Florida Department of Environmental Protection was present as an observer 

for the State of Florida. 

The samples were shipped to Southwest Laboratories, Inc. in Broken Arrow, Oklahoma via 

Federal Express. Because the samples were not delivered on Saturday as scheduled, the samples 

exceeded the prescribed temperatures. Therefore, analysis could not be performed in accordance 

with the QAPP. 

Samples were collected a second time on August 24, 1998, by Robert Lipscomb, 

Dr. James Speakman and Patsy McNeil. The samples were taken in accordance with the SAP and 

the QAPP and shipped via Federal Express to Southwest Laboratories, Inc. in Broken Arrow, 

Oklahoma. 

4 
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3.0 DATA VALIDATION SUMMARY 

3.1 Introduction 

Demclition Key 
RCRA Miscellaneous Unit Closure Report 

Fe/Jrua ' 19, 1999 

Data Quality Objectives (DQOs) are qualitative and quantitative statements specifying the quality 

of data required to support decisions during environmental response actions. The level of certainty 

regarding data precision varies with their intended end use. According to USEPA guidance, Data 

Quality Objectives for Remedial Response Activities, Development Process, EP N540/G-87 /003 

(USEPA, March 1987), analytical data levels are as follows: 

• Level I - Field screening or analysis uses portable instruments. Results are often not 

compound-specific and not quantitative, but results are available in real-time. It is the least 

costly analytical option. 

• Level II - Field analyses use more sophisticated portable analytical instruments. In some 

cases, the instruments may be set up in an onsite mobile laboratory. The quality of the 

data generated depends on the use of suitable calibration standards, reference materials, 

sample preparation equipment, and operator training. Results are available in real-time or 

in several hours. 

• Level III - All analyses are performed in an off site analytical laboratory. Level III 

analyses may use Contract Laboratory Program (CLP) procedures, but do not usually use 

the validation or documentation procedures required of CLP Level IV analysis. The 

laboratory does not need to be a CLP laboratory. 

• Level IV All analyses are performed in an offsite analytical laboratory following 

rigorous QA/QC protocols and documentation meeting or exceeding CLP requirements. 
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• Level V -Analysis is by nonstandard methods. All analyses are performed by an offsite 

analytical laboratory. It does not need to be a CLP laboratory. Method development or 

method modification may be required for specific constituents or detection limits. 

CLP special analytical services are classified as Level V. 

For Key West, Level III analytical data were deemed appropriate for the intended data use for 

closure. 

In September 1993, USEPA replaced its 1987 guidance with an updated manual, Data Quality 

Objectives Process for Superjund, Interim Final Guidance, EPN540/G-93/071 (USEPA, 

September 1993) which reduced the five analytical levels introduced in that document to two -

screening data and definitive data. 

Definitive data (formerly Levels ID and IV) are defined as analytical data generated using rigorous 

analytical methods such as USEP A-approved reference methods. These data are analyte-specific, 

with confirmation of analyte identity and concentration. These approved methods can be used to 

produce tangible raw data (e.g., chromatograms, spectra, digital values) on paper printouts or in 

computer-generated electronic files. Analytical or total measurement error (precision) must be 

determined for the data to be definitive (USEPA, September 1993). As a result, the data collected 

at Key West are now defmcd as definitive data per the most recent USEP A guidance, but will still 

be referred to as Level ID and Level IV throughout the report to avoid confusion. 

3.2 Validation Summary 

This section presents the QA/QC evaluation of the data produced from the analysis of 

environmental media samples collected for closure at Key West open burning/open detonation 

(OB/OD). This evaluation will verify that the appropriate QA/QC elements were followed and/or 

completed (e.g., method requirements, documentation) to identify and/or characterize any 
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problems with the data set, and to ultimately determine the usability of the analytical data for site 

characterization, risk assessment, and corrective measure determinations. 

Examples of definitive data (formerly Level III and IV) QA/QC elements are: 

• Sample documentation (verified time of sample receipt, extraction and holding times) 

• Chain of custody 

• Initial and continuing calibration 

• Determination and documentation of detection limits 

• Analyte(s) identification 

• Analyte(s) quantification 

• QC blanks (trip, method, rinsate) 

• Matrix spike recoveries 

• Performance evaluation (PE) samples (when specified) 

• Analytical method precision 

• Total measurement error determination 

In accordance with the approved QAPP, sample analyses followed the guidance in the USEP A Test 

Methods for Evaluating Solid Waste, SW-846 (USEPA, 1992) and Title 40 CFR Part 264. 

Table 3.1 summarizes the analytical methods and DQO laboratory deliverables. 
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Key West Analytical Program 

Method Reference 

Semivolatile Organic Compounds III SW-846 8270 

Metals III SW-846 601017000s 

Ammonia III 350.3 

Sulfate III 375.4 

The methods listed in Table 3.1 are from: 

• USEPA OSWER, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 

(SW-846), Third Edition, revised July 1992. 

• USEP A Environmental Monitoring and Support Laboratory, Methods for Chemical 

Analysis of Water and Wastes, EPA-60014-79-020, revised March 1983. 

Third-party independent data validation of all analytical work performed for Key West was 

conducted by Heartland Environmental Services, Inc., St. Peters, Missouri, based on the QC 

criteria developed for CLP. The third-party validator's function was to assess and sununarize the 

quality and reliability of the data to determine their usability and to document any factors affecting 

data usability, such as compliance with methods, possible matrix interferences, and laboratory 

blank contamination. A copy of the data validation report is submitted as Attachment 3. 
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3.2.1 Organic Evaluation Criteria 
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The US EPA methods in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 

and Methods for Chemical Analysis of Water and Wastes define QC criteria that the laboratory 

must meet. However, the methods do not address data evaluation from a user's perspective. Data 

evaluation criteria for the user are available in USEPA Contract Laboratory Program National 

Functional Guidelines for Organic Data Review (February 1994) (Organic Functional Guidelines). 

For Key West, these guidelines were used throughout the data evaluation process for this purpose. 

Data evaluation included the following parameters: 

• Holding times 

• Gas Chromatography/Mass Spectroscopy (GC/MS) instrument performance checks 

• Surrogate spike recoveries 

• Instrument calibration 

• Matrix spike and matrix spike duplicates (MS/MSD) 

• Blank analysis 

• Internal standard (IS) performance 

• Compound quantitation 

• Field duplicate precision 

• Calculations 

When the QC parameters did not fall within the specific method guidelines, the data evaluator 

annotated (flagged) the corresponding compounds where deficiencies were found. The following 

validation flags were used to annotate data exhibiting laboratory and/or field deficiencies or 

problems: 

10 
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U Undetected - The analyte was analyzed for, but not detected, or was also found in an 

associated blank, but at a concentration less than 10 times the blank concentration for 

common constituents (acetone, methylene chloride) or five times the blank concentration 

for other constituents (benzene, toluene). The associated value shown is the quantitation 

or reporting limit. 

J Estimated Value - One or more QC parameters were outside control limits or the 

compound was detected at a concentration less than the practical quantitation limit. 

UJ Undetected and Estimated -The analyte was analyzed for, but not detected above the 

estimated quantitation limit. The quantitation limit is estimated because one or more QC 

parameters were outside control limits. 

R!UR Unusable Data - One or more QC parameters grossly exceeded control limits. 

Holding Ti.mes 

Acceptable technical holding times are specified in SW-846. The sample holding time depends 

on the type of analysis. For water and soil samples, the holding time for volatile organic 

compounds (VOC) analysis is 14 days from the collection date. Semivolatile Organic Compound 

(SVOC) water samples must be extracted within seven days of the collection date and analyzed 

within 40 days of extraction. Soil samples must be extracted within 14 days of sample collection 

and analyzed within 40 days of collection. VOC soil samples using Encore sampling methods had 

to be preserved in the laboratory within 48 hours. The holding time for Florida-Petroleum 

Recoverable Organics (FL-PRO) analysis is 28 days from the date of collection for both water 

samples that are preserved and refrigerated and soil samples that are refrigerated. 

II 



GC/MS Instrument Peiformance Checks 
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Performance standards for VOC and SVOC analyses are analyzed to determine if the data 

produced by the instrument can be correctly interpreted according to the requirements of the 

method being used. Performance standards must be analyzed within 12 hours of sample analysis, 

and the results must be within the established criteria. 

Surrogate Spike Recoveries 

Surrogate compounds are added to samples and laboratory blanks before extraction and sample 

preparation to evaluate the effect of the sample matrix on extraction and measurement procedures. 

Surrogates are organic compounds chemically similar to analytes of interest that are not normally 

found in environmental samples. Three surrogate compounds are added for VOC analysis while 

eight are added to samples for SVOC analysis. Surrogate percent recovery (%R) is calculated by 

comparing the amount of the compound recovered by the analysis to the amount added to the 

sample. 

Instrument Calibration 

Instruments are initially and continually calibrated with standard solutions to verify that they can 

produce acceptable quantitative data for the compounds. 

Initial Calibration (GC/MS): The instrument is initially calibrated at the beginning of the 

analytical run to check its performance and to establish a linear five-point calibration curve. The 

initial calibration is verified by calculating the relative response factor (RRF) and the percent 

relative standard deviation (%RSD) for each compound. An RRF less than 0.05 or a %RSD 

greater than 30% is outside the QC limits for the initial calibration. 

Continuing Calibration (GC/MS): Standard solutions are run periodically to check the daily 

performance of the instrument and to establish t11e 12-hour RRF on which the sample quantitations 
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are based. The continuing calibration is verified by calculating the RRF and the percent difference 

(%D) for each compound. An RRF less than 0.05 or a %D greater than 25 % is outside the QC 

limits for the continuing calibration. 

Laboratory Control Samples and Laboratory Duplicates 

FL-PRO and other GC methods may require laboratory control samples (LCSs) and laboratory 

duplicates with each Sample Delivery Group (SDG). The LCS is used to monitor the overall 

performance of each step during analysis, including sample preparation. All aqueous LCS %R 

results must fall within the control limits established by the laboratory. Laboratory duplicate 

samples are used to demonstrate acceptable method precision at the time of analysis. The relative 

percent difference (RPD) between the sample and the duplicate sample is calculated. Because no 

guidelines are established for organic laboratory duplicates, sample qualification is left up to 

professional judgment. 

Blank Analysis 

Laboratory method blanks are used to assess the presence and magnitude of potential 

contamination introduced during analysis. Additionally, field blanks may be collected to assess 

any contamination introduced while collecting samples. When chemicals are present in samples 

and laboratory blanks analyzed within the same 12-hour period and/or field-derived blanks, the 

usability of the data depends on the reviewer's judgment and the blank' s origin. According to the 

Organic Functional Guidelines, a sample result should not be considered positive unless the 

concentration of the compound in the sample exceeds 10 times the amount in any blank for 

common laboratory contaminants (i.e., methylene chloride, acetone, 2-butanone, and phthalate 

esters), or five times the amount for other constituents. These amounts are referred to as action 

levels (ALs). Because blank samples may not be prepared using the same weight of sample, 

volume of sample, or dilution, these variables should also be considered when using these blank 

criteria. The specific actions to be taken are as follows: 
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• If a chemical is found in the blank but not the sample, no action is taken. 

• If the sample concentration is less than the quantitation limit and the AL, the quantitation 

limit is reported as nondetect U. 

• If the sample concentration is between the quantitation limit and the AL, the concentration 

is reported as nondetect U. 

• If the sample concentration is greater than tbe AL, the concentration may be used 

unqualified. 

Internal Standard Performance 

A GC/MS is added to samples to check the stability of the instrument's sensitivity and response 

during each analytical VOC and SVOC run. Internal standard (IS) area counts for samples and 

blanks must not vary more than a factor of two (-503 to + 1003) from tbe associated calibration 

standard. IflS concentration results are outside this window, the sample is flagged as estimated. 

3.2.2 Inorganic Evaluation Criteria 

The USEPA method~ described in Test Methods for Evaluating Solid Waste. Physical/Chemical 

Methods (SW-846), and 40 CFR Part 264, Appendix IX define QC criteria that the laboratory must 

meet, but the methods do not address data evaluation from a user's perspective. Evaluation 

criteria are available in USEPA Contract Laboratory Program National Functional Guidelines for 

Inorganic Data Review, February 1994 (Inorganic Functional Guidelines). The guidelines were 

used throughout the data evaluation process to address data usability. 
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Data evaluation for samples collected at Key West for inorganic analyses included: 

• Holding times 

• Instrument calibration 

• MS results 

• Laboratory duplicates 

• Blank analysis 

• Inductively Coupled Argon Plasma (ICAP) interference check samples 

• ICAP serial dilutions 

• LCS results 

• Atomic Absorption (AA) duplicate injections and postdigestion spike recoveries 

• Field duplicate precision 

According to the Inorganic Functional Guidelines, when the QC parameters do not fall within the 

specific° method guidelines, the data evaluator annotates or flags the corresponding compounds 

where deficiencies were found. The data from the Key West site were evaluated using this 

approach. The following flags were used to annotate data exhibiting laboratory and/or field 

deficiencies or problems: 

U Undetected - The analyte was analyzed for but not detected above the instrument 

detection limit (IDL) or was also in an associated blank at a concentration less than 

five times the blank concentration. 

J Estimated Value - One or more QC parameters were outside control limits or the element 

was detected at a concentration less than the practical quantitation limit. 
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UJ Undetected and Estimated -The analyte was analyzed for, but not detected above the 

listed estimated IDL; the IDL is estimated because one or more QC parameters were 

outside control limits. 

RIUR Unusable Data - One or more QC parameters grossly exceeded control limits. 

Holding Times 

Acceptable technical holding times are specified in the SW-846. For aqueous and soil samples, 

the holding time for metals analysis is six months, except for mercury, which is 28 days from the 

date of collection. For aqueous and soil samples, cyanide analysis has a sample holding time of 

14 days from the date of collection. 

Instrument Calibration 

Instruments are initially and continually calibrated with standard solutions used to check that they 

can produce acceptable qualitative and quantitative data for the analytes on the inorganics list. 

An initial calibration is performed to check instrument performance at the beginning of the 

analytical run and to establish a linear calibration curve. Calibration standard solutions are run 

periodically to check the performance of the instrument and confirm that the initial calibration 

curve is still valid. Calibrations are verified by calculating the %Rand comparing the amount of 

the analyte recovered by analysis to the known amount of standard. The %R for metals, except 

mercury and cyanide, should fall between 90% and 1103. For mercury and cyanide, the %R 

should fall between 803 and 120%, and 85% and 1153, respectively. 

Blank Analysis 

Laboratory methnd blanks are used to assess the presence and magnitude of potential 

contamination introduced during analysis. When chemicals are present in samples and laboratory 
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blanks, the usability of the data depends on tlle reviewer's judgment and tlle blank's origin. 

According to tlle Inorganic Functional Guidelines, a sample result should not be considered 

positive unless the sample concentration exceeds five times the amount in any blank (the AL). 

Because blank samples may not be prepared using the same sample weight, volume, or dilution, 

these variables should also be considered when using these blank criteria. The specific actions to 

be taken are as follows: 

• If a chemical is present in the blank but not the sample, no action is taken. 

• If the sample concentration is between the IDL and less than five times tlle amount found 

in any blank, tlle concentration is reported as nondetect U. 

• If tlle sample concentration is greater than five times the amount in any blank, the 

concentration may be used unqualified. 

Inductively Coupled Argon Plasma Interference Check Samples 

The ICAP interference check sample is used to confirm the laboratory instrument's interelement 

and background correction factors. Interference samples should be analyzed at the beginning and 

end of each sample analysis or at least twice per 8-hour working shift. The %Rs for the 

interference check sample should fall between 80% and 120%. 

Laboratory Control Samples 

An LCS is used to monitor the overall performance of steps in the analysis, including the sample 

preparation. All aqueous LCS %R results must fall within the control limits of 80% to 120%, 

except for antimony and silver, for which control limits have not been established. Soil LCS 

standards are provided by the USEP A. Control limits are established for each soil LCS standard 

prepared. 

17 



Spike Sample Analysis 

Demolition Key 
RCRA Miscellaneous Unit Closure Report 

Feb7llil 19, 1999 

Samples are spiked with known quantities of analytes to evaluate the effect of the sample matrix 

on digestion and measurement procedures. The %R should be within 75 3 to 125 3. However, 

when the sample concentration exceeds the spike concentration by a factor of four or more, spike 

recovery criteria are not applicable. 

Laboratory Duplicates 

Laboratory duplicate samples are analyzed to evaluate data precision, a measure of reproducibility. 

The RPD between the sample and the duplicate sample is calculated. A control limit of20% RPD 

should not be exceeded for analyte values greater than 100 times the IDL. 

ICAP Serial Dilutions 

ICAP serial dilutions assess whether matrix interference is present. One sample from each set of 

a similar matrix type is diluted by a factor of five. For an analyte concentration that is at least a 

factor of 100 times above the IDL, the measured concentrations of the undiluted and the diluted 

sample should agree within 10%. 

AA Duplicate Injeclions and Postdigeslion Spike Recoveries 

During AA analysis, duplicate injections and postdigestion spikes are used to assess precision and 

accuracy of the laboratory analysis. The 3RSD of duplicate injections must agree within 20%. 

Percent recovery of the post-digestion spike sample should fall between 85 3 and 115 % . 
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Tables 4.1and4.2 list parameters that exceed FDEP criteria for the soil and leachate analyses. 

In the analytical results for the leachate analysis ofTCLP volatiles, the detection limits were raised 

because interference from the acid extraction prevented quantitation to appropriate levels. All 

TCLP volatile results were nondetect. 

T•ble 4.1 
NAS Key West Demolition Key NW OB/OD Pit #1 FDEP Soil Criteria Ex<eedances 

Aluminu1n 

Arsenic 

Beryllium 

Manganese 

120S00101 

120S00201 

120S00401 

120SOO!Ol 

120S00201 

120S00301 

120500401 

120SOOJOI 

120S00201 

120S00401 

120000501 

120S00201 

19 

FDEP Criteria 
) 

7200 

.8 

.2 

1600 

36100 

30500 

8360 

6.4 

9 

3.7 

7.5 

.21 

.28 

.21 

.22 

4040 
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NAS Key West Demolition Key NW OB/OD Pit #1 l<"'DEP Leachate Criteria Exceedances 

Arsenic 

Copper 

Manganese 

120S00101 

120S00301 

120S00101 

120S00201 

120S00301 

120S00401 

120S00501 

120000501 

20 

FDEP Criteria 

50 

1000 

50 

130 

1790 

2480 

14700 

8010 

7440 

2690 

1660 
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NAS Key West Demolition Key NW OB/OD Pit #1 FDEP Leachate Criteria Exceedanccs 

Zinc 

Q:\T .120\folilldoserpt. wpd 

120S00201 

120S00301 

120S0040! 

120S00501 

21 

FDEP Criteria 

5000 22500 

37600 

25000 

8000 
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I am registered to practice engineering by the Florida Board of Engineers (License number 41460). 

I certify that preparation of documentation and witnessing of the closure activities at the open bum 

unit on Demolition Key for NAS Key West, FL were performed under my direction and 

supervision in accordance with a system designed to assure that qualified personnel observe and 

evaluate closure activities. 

To the best of my knowledge and belief, the excavation and waste management activities at the 

unit were performed in accordance with the FDEP-approved Closure Plan. Likewise, the soil 

samples were collected and analyzed in accordance with the approved Sampling and Analysis Plan. 

However, conforming with the direction of the FDEP Project Manager, subsequent to FDEP 

approval of the Closure Plan, the soil samples were leached using the Toxicity Characteristic 

Leaching Procedure (TCLP) in lieu of the Synthetic Precipitate Leaching Procedure (SPLP) 

presented in the approved Closure Plan. 

I am aware that there are significant penalties for submitting false information, including the 

possibility of fine and imprisonment for knowing violations. 

Date 
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1. INTRODUCTION 

1.1 PROJECT DESCRIPTION. 
American Technologies, Inc. (A TI), Ordnance/Explosives & Environmental Services Division 
(OES), performed site remediation services support for the closure of the open burning pit 
located on Demolition Key, Key West, FL. This work was performed under Subcontract 22567-
325-SC-0812 issued by Bechtel Environmental, Inc. The remediation services were conducted in 
accordance with the RCRA permit application "Demolition Key, RCRA Miscellaneous Unit, 
Final Permit Application," CT0-0120, Dated June 27, 1997 and the draft RCRA Permit No. HF-
44-290798. The applicable provisions of 29 CFR 1910.120 applied to the project. 

1.1.l PROJECT LOCATION AND SITE HISTORY 
The project site was located on Demolition Key is in Monroe County, Florida, north of Key 
West, bounded to the north, east and west by the Florida Bay and south, across a narrow stretch 
of Gulf water, by Fleming Key. Demolition Key is a military reservation owned and operated by 
the U.S. Navy. It is under the command of the Commanding Officer ofNAS Key West on 
nearby Boca Chica Key. Demolition Key was used by NAS Key West for the thermal treatment 
(i.e., open burning and open detonation [OB/OD]) of military ordnance no longer capable of 
being used for their intended purpose. 

1.1.2 SITE DESCRIPTION 
The project site was on the Island of Demolition Key which consists of two uninhabited man
made islands across Garrison Bight Channel from the northern boundary of Fleming Key and 
was only accessible by boat. The work site was an OB/OD area approximately 25 ft. by 30 ft. 
See Appendix F for a figure detailing the approximate size of the OB/OD area. 

1.1.3 PREVIOUS INVESTIGATION. 
Bechtel" had previously conducted soil sampling in March of 1995 in the Open Bum Pit area. 
This sampling had indicated levels of lead and arsenic above the target cleanup levels. 

1.2 PERIOD OF PERFORMANCE. 
Bechtel and ATI mobilized fo Key West on July 12"', performed field work from July 13"' 
through July 27 "' and demobilized from the site on July 28, 1998. In addition, Bechtel and A TI 
mobilized one individual each to load drums onto Waste Management Inc. vehicles on August 26 
and 27, 1998. 
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1.3 PROJECT OBJECTIVES. 

The objectives of this project were to: 
• Excavate the open burning pit to a depth of approximately 18 inches. 
• Excavate the sides of the open burning pit to a distance of approximately 18 inches. 
• Segregate all UXO-related scrap metal and unexploded ordnance from the excavated soil. 
• Thermally treat recovered any recovered unexploded ordnance (UXO) or residue. 
• Load all excavated soil into 55-gal drums. 
• Load all UXO-related scrap metal into 55-gal drums 
• Transportation and disposal of all drums containing soils, UXO-related scrap metal, and 

decon water. 

2. DESCRIPTION OF SERVICES. 
The following describes the field work that took place in July and August, 1998. For a complete 
chronological record of events see Appendix A (Daily Activities Reports) and Appendix B (Field 
Log Books). 

2.1 MOBILIZATION, SITE SET UP, AND SITE SPECIFIC TRAINING. 
ATI mobilized to the site on Sunday, July 12, 1998. July 13th and 14th were spent receiving 
rental equipment (two 18 foot Boston Whaler crew boats and a 6,000 lb fork lift), conducting 
Site Specific Safety Training and transporting equipment to Demolition Key by landing craft. A 
hand sifter was assembled on Demo Key on July 15"'. 

2.2 EXPLOSIVES. 
Arrangements were made with Detective Sergeant Bobby Randolf of the Monroe County Bomb 
Squad to destroy any UXOs that would be encountered during the project. A TI provided the 
Monroe County Sheriffs Office 40 high explosive shaped charges (Jet Perforators) to be used for 
the destruction ofUXOs prior to the start of operations. The Sheriffs Office agreed to provide 
the remainder of donor explosives. Detective Sergeant Randolfs services were not required 
during the project since no UXOs were recovered. The shaped charges were donated to Monroe 
County at the end of field operations in return for their cooperation and because the cost of 
shipment would have been more than the explosives were worth. See Appendix H for turnover 
documentation. 

2.3 EXCAVATION AND UXO SEGREGATION. 
Excavation of the pit and segregation ofUXOs began on July 15th and was completed on July 
20th. The pit was excavated using a Case 580 backhoe. As each bucket of soil was excavated it 
was placed on a hand sifter constructed of screen with one-half inch opening. Two personnel 
separated metals from soils and inspected the metals for any UXOs. As noted above, no live 
UXOs were encountered during the project. 

The pit was excavated to a depth of up to 18 inches or until the water table was reached. The 
actual depth of soil excavated ranged from a few inches on the end of the pit nearest the lagoon 
(since this portion was already at the water table) to 18 inches on the end of the pit opposite the 
lagoon. 
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Eighteen inches of soil was also excavated on all sidewalls of the pit except on the lagoon end of 
the pit where approximately 12 inches of soil was removed. Excavation in this area was 
terminated when mangrove roots were encountered. The sides of the pit were excavated to 
follow the original contours of the pit as much as possible. 

A magnetometer survey of the pit was conducted following excavation. The survey revealed 
ferrous anomalies in the sides and bottom of the pit. These anomalies were extensive in all 
directions except on the west side where they are scattered. 

Excavation and segregation resulted in the recovery of79 drums of non-hazardous soil and 19 
drums of metals contaminated with lead and cadmium. Fifty-five gallon drums were used for 
containment of excavated materials. 

2.4 AIR MONITORING. 
Periodic air sampling, using a Miniram was conducted during excavation and segregation of 
metals. The Miniram readings never reached the action level of .5 mg/m3. In fact, due to the 
dampness of the soil, the Miniram reading never exceeded .01 mg/m3. See Appendix E for a 
complete record of air monitoring results. 

2.5 PERSONAL PROTECTIVE CLOTHING. 
UXO personnel wore Tyvek coveralls during excavation and segregation operations. Full face 
respirators were available but were not worn during the project (see previous paragraph). Tyvek 
was not worn during drum handling and movement operations unless excavation or segregation 
was taking place at the same time. 

2.6 SOIL SAMPLES. 
Bechtel collected soil and metal samples for waste characterization prior to the start of 
excavation. The results of the samples were received on Monday, July 20"' and revealed the soil 
samples had passed TCLP and the UXO related scrap metals had failed because of the detection 
oflead and cadmium. See Appendix J for soil sampling results. 

2.7 TRANSPORTATION OF DRUMS TO KEY WEST. 
Drums were transported by landing craft from Demolition Key to Truman Annex (where they 
were stored pending shipment for disposal) on July 22, 23 and 27, 1998. Because the landing 
craft could only remain on station for approximately two and half hours around high tide, and not 
ali equipment and drums would fit in the landing craft at one time, three round trips were 
required to move the drums and equipment from the island. 

2.8 DEMOBILIZATION. 
One ATI UXO person demobilized on July 24 "',following excavation of the pit. The remaining 
two ATI personnel demobilized on July 28 "'. 
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2.9 TRA.1'/SPORTATION OF DRUMS FOR DISPOSAL. 
One ATI individual mobilized to Troman Annex on August 26th. Droms were loaded by forklift 
onto Waste Management Inc. vehicles for transportation to disposal facilities on August 26 and 
August 27, 1998. The 79 droms of non-hazardous soil were transported to a pennitted landfill in 
Pampano Beach, Florida. The 19 droms of hazardous metals were loaded and transported to 
Waste Management's Emelle, Alabama facility. See Appendix I for waste disposal 
documentation. 

2.10 COMPLETION POSTER 
The completion poster for this project is included in Appendix J. 
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Appendix A 

Daily Reports 



. 
DAILY ACTIVITIES REPORT Report Number: I DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

0812 ATI Project No.: 1170-000 Date: 1/!Z/'/8 

I EQUIPMENT USED TODAY II PERSONNEL HOURS I 

Equipment Category No. Down- Days Employee Co. Position Hour.; 
time Charged 
(Hours) 

SAFETY/FIRE /EMERGENCY EQU!PMENTIPPE 1 set EVANS, W. ATI SR. UXOSUPR 9 

SITE VAN !EA i CECIL TAYLOR ATI S,SHO '1S 

GA 72 MAGNETOMER !EA MYLES WEST ATI QCS IS 
BACKHOE !EA 

FORKLIFT I EA 

CREW BOATS 2 EA 

LCM57BOAT !EA 

EXPOSURE DATA TOTAL FOR nos DATE CUMULATIVE lUTAL FROM TOTAL TO DATE FROM START 
PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE 
,J L/ 0 ;}. 'I (INCLUDING MOB/DEMOB) 

VEIDCLEMILEAGE(INCLUDE 2- ::2.. ~lo 0 :2.2 ~(;, BOTH POV AND RENTAL CAR) . 

FL YING HOURS G:, 0 l:, 
NUMBER OF FLIGHTS 

\ 0 I 1? 
IMPORTANTTELEPHONE CONVERSATIONS 

TIME PERSON CALLING RECEIVED BY TELEPHONE NUMBER TOPIC OF DISCUSSION CONVERSATION 
RECORD A TT ACHED? 

Safery Actions Taken Today: Tailgate Safery Brief given this morning. See Documentation of Training Fonn. 
List Any Additional Safery Training Conducted: 

LIST SAFEIT INSPEcnONS CONDUCTED (TYPE, RES UL TS &: INSPECTOR): 

WAS PERSONNEL EXPOSURE MONITORING CONDUCTED? IF YES, TYPE & INSTRUMENT(S): "'C: 
WERE THERE ANY LOST TIME ACCIDEITTS THIS DATE? lf( YES Attach Accident Rqiort Fonn): ri 0 
WAS EXCAVATION WORK PERFORMED? NO 
WAS HAZARDOUSMATERlAUWASTE RELEASED INTO THE ENVrRONMENT? NO 

PRECIPITATION LAST 24 TEMPERATURE (degF) WEATHER CONDITTONS: 
HOURS (from 0600} Minimwn 

(INCHES): j?5 Maximum 
CUMULATIVE DAYS LOST DUE TO WEA TIIER: Days 

Verbal instructions given by the client : 

Has anything developed which might lead to a change order or claim? D YES ¥No If YES, Explain 
NOTE: Official Notification of Claim must be made to the cone-acting officer by separnte correspondence. 



ORDNANCE DISPOSAL RECORD· 

GRID TYPEUXO SHOT AMOUNT NOISE METER DIREcnON/ EXPLOSIVES USED COMMENTS 

• # OF TAMP (IT/DECIBEL) DISTANCE 
TO NEAREST BLDG 

SITE VISITORS· . 

NAME REPRESENTING PURPOSE OF VISIT TIME TIME 
ARRNED DEPARTED 

GENERAL COMMENTS (INCLUDE ANY DELAYS [N WORK PROGRESS): 

A (I pe11S.cv1•Jl o..vn .JJJ j- 1-lot~k', 

CERTIFICATION AND SIGNATIJRE 

On behalf of OES, I certify that this report is complete and correct and ,lo the best of my knowledge, all equipment and material used and work pcrfonned during this 
reporting period are in compliance with the conoact plans and specifications except as noted above. 

SIGNATIIREo / :2 DATE 7/z:/p rs 
WAYNE EVANS, SilJXOSUPERVISOR 



I DAILY ACTIVITIES REPORT Report Number: ';2 DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

. 0812 ATI Project No.: 1170-000 Date: ](;J/tj~ • 

I EQUIPMENT USED TODAY II PERSONNEL HOURS I 

Equipment Ca1egory No. Down- Days Employee Co. Position Hours 
time Charged 
(Hours) 

"' ,/FIRE/EMERGENCYEQUIPMENT/PPE 
I '" 

i EVANS, W. ATI SR. UXOSUPR ){} 

SITE VAN IEA I CECil. TAYLOR ATI SSHO /0 
GA 72 MAGNETOM1'./ b9/?t!E1( IEA I MYLES WEST ATI QCS I() 

' I BACK HOE IEA 

FORKLIFT I EA 

CREW BOATS 2EA I 
LCM57BOAT !EA ;/y~ 

• ./ 

EXPOSURE DATA TOTAL FOR nns DAlE CUMUIATIVE TOTAL FROM TOTAL TO DAlE FROM START 
PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE 20 :z t; 5'-/ (INCLUDING MOB/DEMOB) 

VEIDCLE MILEAGE (INCLUDE IS :J. Z~(., J.1.. 7~ BOTH POV AND RENTAL CAR) 

FL YING HOURS 0 c, ~ 
NUMBER OF FIJGHI'S 0 11? /l~ 

IMPORTANTTELEPHONE CONVERSATIONS 

TIME PERSON C.AL..LmG RECEIVED BY lELEPHONE NUMBER TOPIC OF DISCUSSION CONVERSATION 
RECORD A TI ACHED? 

Safety Actions Taken Today: Tailgate Safety Brief given this morning . See Documentation of Training Form. 
List Any Additional Safety Training Conducted: 

LIST SAFETY INSPECTIONS CONDUCTED (TYPE, RESl.IT. TS b. INSPECTOR): 

WAS PERSONNEL EXPOSURE MONITORING CONDUCTED? IF YES, TYPE&. INSTRUMENT(S):/V' 0 

WERE THERE ANY LOST TIME ACCIDENTS nns DA TE? lf ( YES A tu.th Accident Report Fonn); /i/ 0 

WASEXCAVATIONWORXPERFOR.\fED7 ff 0 
WAS HAZARDOUS MATEIUAf..JWASTE RELEASED !}.'TO TiiE DNIROM-lENTI rJ (l 

PRECIPII A TION LAST 24 TEMPERATIJR.E (deg F) WEATHERCONDffiONS' /')l<J.if!_J 5..,.,,.,.4 
HOURS (from 0600) Minimwn •7? 
(INCHES): ff Maximwn g~ 

ClJMULA l1VE DAYS LOST DUE TO WEATHER: .0 Days 

Verbal instructions given by the client: 

Has anything developed which mighc le.ad to a change order or claim? 0 YES ~O lfYES, Explain 
NOTE: Official Notification ofClaim must be made to the contr.icting officer by analc co~spondence. 



ORDNANCE DISPOSAL RECORD· 
Grun TYPEUXO SHOT AMOUNT NOISE METER DIRECllON/ EXPLOSIVES USED COMMENTS 

• • OF TAMP (Fr/DECIBEL) DISTANCE 
TO NEAREST BLOG 

'· , 

SITE VISITORS 

NAME REPR.ESENTING PURPOSE OF VISIT TIME TIME 
AllRI\IED DEPARTED 

GENERAL COMMENTS (lNCLUDE ANY OEU YS lN WORK PROGRESS~ . ;I . , ·· , •f-h 
f'i r.,C::.J} ';f boJ:::. ,,;;/[ ( Bc.sfG- ,µ i1<de.e c'va.; 1::\:11:~ . J<S I »ia.-11"-<l. ,11.,.f"V"'..;,,l W, . 

bo(J.fs "f tr~P..-. Q,,..,'1...9" a_f-Jllct h..-:., {JM!. b<:J Ii Vl""''"''"Y bJ~, ~iiPJ. 
~\:.,_£\.I /1'1~t'.e,,,., 1°c V'i! S(i>--J .J} 'f- ~-<f?IJ, l"'t' 6~J- I '1 q{:f r ::!C l'1 • tf ff /t'r.Sc-r,,..,J! 

re t t:\,,. c..of!. bf cod./ /4-J
1 

7:- fl.;.. ti v1 ,.,.,_ <t crs: <>?11'- reds a,/. r/'J.-hv!J /!1c,,/. cJ ~tet?, 
161 we .,,r, Ba.(k 110 ,,, de/,,, ,;,,-,j/ bj if,,,:/-,_ af-11'/s; Prc-u-r-.>t ,,,.u.<r/;:,_, 
/Ni.ef;7 ~ J 1'-/00 liour,!; t,,-;'r./-4 /lap ,t-,8,.cJre!.t fev-fovn---eiJ 

· r~ o ~ P .i,,,-v.;· J , t-; ~ I~ l'-1 ov-l s 1-h t..1; 111 Pc,,~ CJ'NeJ {tr:;!}> 
~ f>ob ~ . .okos.e (B<'.-cl!-if-• .R.) i5"so - I!.:, 'fO, S~>.;."e.dl 'f'~ 0-1-
i73D 

CERTIF!CA TIO~ AND STGNA TITRE 

On be~f of.OES, I ~rtify ~ this~ is complete and correcl and ,lo the best of my knowledge, a!! equipment and material used and work performed during th.is 
rcpornng pe:nod are m compltance wilh the coatt.act plans and specifications excej>l as noted above. 

STGNATURE:t ~_, DAIT 7f!3/9~ 
WAYNEE;:; SR. UXOSlJPE.RVISOR /; 



DAILY ACTIVITIES REPORT Report Number: 3 DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC-
CLOSURE 

• 0812 A Tl Project No.: 11 70-000 Date : l; l'j / 'f fJ • 

I EQUIPMENT USED TODAY 
II 

PERSONNEL HOURS I 
Equipment Category No. Do'WII- Days Employee Co. Position Hours 

time Charged 
(Hour>) 

SAFETY/FIRE /EMERGENCY EQUJPMENTIPPE '"' I EVANS, W. ATI SR. UXOSUPR /0 
SITE VAN IEA I CECIL TAYLOR ATI SSHO ;D 
GA 72 MAGNETOMER/~-(i/lfl(' C fr IEA I MYLES WEST ATI QCS ID 

. 
BACKHOE IEA I 
FORK LIFT I EA @' 

CREW BOATS 2EA I 

LCMS7BOAT I EA //}" 
/ 

EXPOSURE DATA TOTAL FOR nns DATE CUMUL\TIVE TOTAL FROM TOTAL TO DATE FROM START 
PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE 30 51/ '64 (mCLUDIN'G MOB/DE!vIOB) 

.YEIIlCLE MILEAGE (INCLUDE '2-0 ·: 'Z- 7 Lf 2z9L/ BOIB POV AND RENTAL CAR) 

FL YING HOURS 0 Co G:i 
NUMBER OF FLIGfITS 0 I t:tf i t!Y 

IMPORT ANT TELEPHONE CONVERSATIONS 

TIME PERSON CAil.ING RECEIVED BY TELEPHONE NUMBER TOPIC OF DISCUSSION CONVERSATION 
RECORD A TI ACHED? 

Safery Actions Taken Today: Tailgate Safery Brief givi;this !ftOming. See Doct;1mentation ofTraining_Fonn. 

· List Any Additional Safety Training Conducied: .Sf e ..5~, ~ C. .Sa .,L4 r n'U'.z~~ 
tisr SAFETY INsPEcnoNs coNDuCTED(TYPE. R.EsULTs & ms?Ecro~=" \ ~ P a....SS ~ te. ,, 1 / i:-: f-Z 

WAS PERSONNEL EXPOSURE MONITORING CONDUCTED? IF YES. TYPE& INSTRUMENT(S)o pJJJe~ ,bJ! nJ c.t<'F? ~ ~Jc- HDE: : S 3 dB 
WERE THER.E ANY LOST TIME ACCIDENTS TIDS DA TE? lf ( YES A11.1.ch Aceiden.1 Rcpon fonn): r.J Q 

WAS EXCAVATION WORK PERFORMED? NO 
WAS HAZARDOUS MA TERlAlJW ASTE R.ELEASED !}.LO THE ENYIROZ..~ffiNTI rl C' 

PRECIPITATION I.AST 24 TEMPERATURE {deg F) WEA lHER CONDmONS: s"'""°"C;Am. Ov,vc<JL;rfi,11 
HOURS (from 0600) Minimwn S'.l 
(INCHES)o 9 Max..imwn q3 {2f'oays CUMULATIVE DAYS LOST DUE TO WEATHER: 

Verbal instructions given by the cliem: 

Has anything developed which might lead to a change order or claim? 0 YES ~O lfYES. Explain 
NOTE: Official Notification of Claim must be made to the coacr:acting officer by sfi.anuc com:spondc:nce, 



ORDNANCE DISPOSAL RECORD· 
GRID TYPE VXO SHOT AMOUNT NOISE ME1ER DlRECTJON/ EXPLOSJVES USED COMMENTS 

' II OFTAMP (FTIDECIBa) DISTANCE 
TO NEAREST BLDG 

'· 

SITE VISITORS 

NAME REPRESFNilNG PURPOSE OF VISIT TIME TIME 
ARRIVED DEPARTED 

GENERAL COMMENTS (INCLUDE ANY DELAYS IN WORK PROGRESS): J / 
/lrft>ed Tv~ r1n·o~ a/-O>'tJfi, 6.>171?/e:e:;;J5,/c 5f'e<"rl:"c '>rr.r-.__7JTr~'7'

0

7]' 
6' e.--r locJ2 0 c.~f1f- LC.:f'°'" Lol-.d;"l c..raf1 a.P //DD. L-oe.dZ/I 1C b<cv,,-.5/ 

B~I( Hee/"' ... ;:,/'fvy '"t>"-'f; LcoJ/J ('.v~J ocaE. 4°71-e.4/ off' loaf or: 
l lo1 c.J/-J)~ ~ af- I 330, D.er-r-fJ b~ Ice~,,;;/--/'! 30, D~""" 

lo~cr boJ..s o/-drt'...rl-eJ lr~-..lf.n.,,,.,v_ Q'f-1~-ys-; s,d~ yr 
it;'1:tc 1.e;;K <§G·,µtccP /£--

CERTIFICATION AND SIGNATURE 

On bc?alf of .oES, I .certify that this report is complete and correct and ,to the best of my knowledge, all equipmcot and macerial us.cd and work performed durll:ig this 
repornng pcnod arc In compliance with the contract plans and specifications exccpl as noccd .above. 

SIGNATURE: 
/ 7 /.- 7 DATE 7/t'f(fE/ 

WAYNE EV ANS, SR. UXO SUPER VISOR 



DAILY ACTIVITIES REPORT Report Number: f DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

' 
0812 ATI Project No.: 1170-000 Dote: 7/1s/9S? ' 

EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down- Days Employee Co. Position Hours 
time Charged 
(Hours) 

SAFETYIFIRE /EMERGENCY EQUIPMENT/PPE '""' I EVANS, W. ATI SR. UXOSUPR /{) 
SITE VAN I EA I CECll. TA YI.OR ATI SSHO /C 

GA 12 MAGNETOMER / f!:/l/?/t c-ff !EA 
I 

MYLES WEST ATI QCS /[) 
BAOCHOE IEA I 

FORKLIFT I EA g 

CREW BOATS 2EA I 
LCM57 BOAT I EA e 
EXPOSURE DATA TOT AL FOR nns DA TE CUMULATIVE TOTAL FROM TOTAL TO DATE FROM START 

PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE 30 ?, i 110 (INCLUDING MOB/DEMOB) 

VE!ilCLE MILEAGE (INCLUDE 

/7 ?.. '2. c; '-I ';23// BOlH POV AND REITTAL CAR) 

FL YING HOURS a ? ~ 
NUMBER OF FLIGITTS 0 f J 

IMPORT ANr TELEPHONE CONYERS A TIO NS 

TIME PERSON CAILING RECEIVED BY TELEPHONE NUMBER TOPIC OF DISCUSSION CONVERSATION 
RECORDAITACHED? 

Safery Actions Taken Today: Tailgate Safety Brief given this morning . See Documentation of Training Form. 
List Any Additional Safety Training Conducted: 

/)(J!'f ' Ta>> C!e~ ,/ 1(i.uJ,~ LIST SAFEIT INSPECTIONS CONDUCTED {TYPE, P.ESUL TS & INSPECTOR): 

/ ,., 
WAS PERSONNEL EXPOSURE MONITOR.ING CONDUCTED? JFYES.TYPE&tNsTRUMENTcsi,.Ot::1:.1bd McTw::.: &ci:O<il.ce::: g;, _ 

5e~-.,,~,-aJ! Cti.,,m&.,-.,:/s ?£.,,.- J1?,n1 ;ea.,,,..., 
WERE TiiEP.E ANY LOST TIME ACCIDENTS TIDS DA TE? If (YES Attach Ae<:iden1 Rrport Form): IV C 

WASEXCAVATIONWORKP.ER.foRMED1 Yes 
WAS HAZARDOUS MATER1AI.J\VAST£ RELEASED ooc:i TI-IE ENVIRONMENTI /J 0 

PRECIPITATION I.AST 24 TEMPERATURE (deg F) WEATIIER CONDIDONS: s~VV\."",j I!' \-kt-
HOURS (from 0600) Minimwn £3 

(INCHES): fZ5 Maximwn qg V Days CUMULA TlVE DAYS LOST DUE TO WEA TIIER.: 

Verbal instructions given by the client: 

Has anything developed which might lead lo a change order or claim? D YES~ IfYES, Explain 
NOTE: Official Notifica:rion of Claim must be made 10 the contracting officer b sep e correspondence. 



ORDNANCE DISPOSAL RECORD· 
GRID 1\'l'EUXO SHOT AMOUNT NOISE METER DmECTIONI EXPLOSNES USED COMMENTS 

• • OF TAMP (FT/DECIBEL) DISTANCE 
TO NEAREST BLDG 

' '· 

SITE VISITORS· 

NAME REPRESENTING PURPOSE OF VISIT TIME TIME 
ARRNED DEPARTED 

GENERALCoMMENTS(INCLUDEANYDEIAYSINWORKPROGRESS)' (/u-,,,.J~ T~ • ._..,,___ ~~ a:f-D7r0, ~~--f 

l<f i»,Heie "1-be~,._,_.. "'>"~•.J«lo-.-- a:f--- /130 hc;uv>. IJ_1,111 n~ i0.'~"7.!. 1<~ 
a..4- Yz h.ov.v I" +,vJeJ .s. t4 ct. "1-- }ev?e es t~r.~ J..,J} t'~ ' 0 5 *'j/ rn , .Sc.. h.- f oc,..' 

.Cu v f''-t>'I b~1 ,."'/ v-e S _.df.> , //o.f.:: '. 71-u-,e 1cAi.5 11.() t.I• s / /.,/., d u.s:.f ;;:J-~ f~ ~ 
d1Ac1tj P-7(1_4u/ci,f/:~/s1ff1;;, (et:<J,e orera:(;l.'7->$ a..,._/l deft1...-t .Pe,,....-vc./c:.p:f 
CLT /530 /,ccJ.rS. S;f.. d..-....,.,~:., pa...-f.0-tf.y (, /!J) 1,.J,ft, >d~-;./lsorlct-oYV... 
d rv-r>--. f q ,.f,~C1 t, /( eJ 1'! :,~ /111/..e.f) i?1 f +cJ's, D-, .._...,, / ca.A.P <!. n".-.1.ilx1>f,,.. 

5 f:..<_),)._" .eJ) c NI u_, D.:rufcY J I ~'VS'; rfl "" ((a-,.-., re.-a,d. ""'j'S : 

i/30 ~ , Do f11j/111 3 . 3 
-r;:t5- I 'I Jo : • oo 1713/ t11 

. 3 
12~.' .oo " 1500: • 0 ( ft1 jl rJ1 
I 3,C'e ; , D I ,, 
13"30 ~ • O I •I 

IL.fCO'. ' (l 0 " 

CERTIFICATION AND SIGNATIJRE 

On behalr orOES, I certify that this n::pon is complete and correct and ,to the best of my i.:nowledge, all equipment and material used and wort. pcrfonncd during this 
reporting period are in compliance with the contra.ct plans and specific:11ions except as noted above. 

SIGNATURE' /' __ 2w' DATE 7/1-.:;,/9re 
WAYNE EVANS, R. UXOSUPERVISOR 



DAILY ACTIVITIES REPORT Report Number:[;' DEMO KEY OPSN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

• 0812 ATI Project No.: 1170-000 Date : 1/li/1'6 ' 

EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down- Days Employee Co. Position Hours 
time Charged 
(Hours) 

I 
. 

SAFEITIFJR5 IEMERGENCY EQUIPMENTIPPE 1 "' 
EVANS, W. A1! SR.UXOSUPF. //.5' 

SITE VAN !EA I CECIL TAYLOR A1! SSHO 1/. s:-
GA nMAGNETOMERfrt,./IRR.t:i7T !EA I 11 ....... _"'WEST ATI ·ocs /!.~ 

I I BACKHOE IEA 

FORKLIFT !EA @' 

CREW BOATS 2EA I 
LCMS7BOAT 1 EA (i.f 

EXPOSURE DAT A TOTAL FOR 11:tlS DATE CUMUlATIVE WTAL FROM TOTAL TO PATE FROM START 
PR.EVlOUS REPORT OF PROJECT 

MAN HOURS ON Sire Jt.j. ~ //0 ;c.;.y,.s:-(lNCIX!llNG MOBIIJEMOB) 

VE.H!CLE Mll.EAGE (INCLUDE l~ ~311 232Cl BOTH POV AND R.EJ•ff AL CAR) 

FL YING HOURS 0 (:; 6 
NUMBER OF FLIGHTS 0 I I 

IMPORTAN1TELEPHONE CONVERSATIONS 

TIME PERSON CAlllNG RECEIVED BY TELEPHONE NUMBER TOP!C OF D!SCUSSJON CONYERS A 'TlON 

' R.ECORDATTACHED? 

Safety Actions Taken Today: Tailgate Safety Brief given this morning. See Documentation of Training Form. 
· List Any Additional Safety Training Conducted: 

LIST SAFETY INSl'ECilONS C0!'<1>UCTED {TYPl.t RESULTS & !'NS?ECTOR): ~) , fq: S'S. 
I 

{!,£(' (/ ~, . .,,,,{,~ 
f 

WAS P£RSONNEL EXPOSURE MONITORING C01''0UCTED? 1n•s. TYl'E .. !NsTRUMENT(s,, Yes - /J11111R tt.-,.,--,, se...,,.(:....,,,.,e ,.j Ct_,1,,n--~u 
WERE THE.'{£ ANY LOST TIME ACCIDENTS nlJS DA TE? If ( YES ,lltn&c.'I Mxidcm Rcpott Form}:{v Q 

WAS EXCAVATION WORK PER.FOitMED?t;t.u 

WAS HAZARDOUS MAT'ER!ALIWASTE R..ELE.ASED (}.'TO THE 8'1YIRONMENi1 /J Q 

PRECIPIT A noN LAST 24 TE.MPERA ruRE (deg F) W'"i::.A 1HER CONDffiON'S: Swr••'f HOURS (from 0600) Minimum 11 
' (INCHES): r Maximwn q'l CUMULA'ITVEDAYSLOSTDUETO\VEATIIER: ij Days l(Q.A:..t 

Yc:rl:;.al instructiolU given by the client: 

Has anythit1g developed which might lead to a drangc order or claim? 0 YES ~o' If YES, Ex.plain 
NOTE: Officllll Notification of Claim must be made m the contracting officer by rumc C4rrespo11dence. 



I 

ORDNANCE DISPOSAL RECORD· 
GRID TYPEUXO SHOT A.\.!OUNT NOISE METER Oll<ECTTONI EXPLOSIVES USED CO,'VfMENTS 

• • OF TAMP (FT/DECIBEL) DISTANCE 
TO NEAR.EST BLOO 

' • 

SIJE VISITORS· 

NAME REPRESENTING PURPOSE OF VISIT TIME TIME 
AR.RIVED DEPARTED 

(rJ,. DfJ~, 0 U5 N .5 ,+,, i 11sf'if.f1(;..,..., 13$.0 l'fOO 

Po . .111' 1> t11;,re_ l1S/J :S; fe I •l ~ n.ce1i;_:__,.., 1330 /'f[t c 
f 

GENER.AL COMMENTS (INCLUDEANYDEL'.'YS IN woru<;R~~ Aj:/"''c 11.,..,....,.,.._ Cl::•'-',< ti:/- O'S 'IS-: f/v;-1.v e.. 
l)e'Y"'C ~ 0110 a-.& bejl" Pf.c..a..i.;,-..x.1~/~r r,'1~';:/-"073~, 111 1"', (.?C4->-. k!.~'":f 
t"cd~ a;.:f-e-rJ.. l1to,tv 1n.f-evi..1o-f..s d1.1_v1~/ Sr/·f•'"'j_' ::,.,,..,_ b,;/'C,0 4.-K:.t-s"ts:, 
J..'i [>..-,µms o-f- Sci I s,.f+,J fod.a_,()" R.efv.v-.vJ it: 11<'.u.i-nc<...-. ,4ri,,.~ 1 Doa,,..io4j} 
1J1~4.S«tkln) cf'."{;u ,cf 1-ic'>, 1Vl1n11\'...,.,__ /(cs.Jfs; 

fl1 5/m 3 
D goo :: c 00 

O 1·c c - , o I m trn 3 
- j 3 

10 Oo ::: ' c () i1ta / m 
J 

// Oo 
.. ' () ( ' I 
-

/zoo ' '00 
, , 

13CCC '.' ,oo " 
/'flJC,:: ,or '' 
/ 5co :;, .01 \I 

CERTIFICATION AND SIGNATI.IRE 

On bebaff ot OES, 1 certify lh<lt this report ls compleie a:1d <:orrect arid ,to the best of my lmowb:dge, all equipment Md material used and work pc-formed during th.is 
re potting J'.)triod are i.n complianc:c with the c:omracl plans and spccifit3rions except as noted above. 

-
SIGNATIJRE: f .:__.,/ DATE 7/1&/ftJ 

WAYNE EVANS. sy.u.,o SUPERvtsoR I · 



DAILY ACTIVITIES REPORT Report Number: 0 DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC-
CLOSURE 

' 
0812 AT! Project No.: 1170-000 Date: 7 /17 /tj {] •. 

EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down- Days Employee Co. Position Hours 
time Charged 
(Hours) 

SAFETY/FIRE /EMERGENCY EQUIPMENT/PPE I set I EVANS, W. AT! SR. UXOSUPR c;:;~ 
' 

SITE VAN !EA I CECil. TAYLOR AT! SSHO g.s-

GA 72 MAGNETOMER I &llf!IC E1T !EA ( MYLES WEST AT! QCS {;.~ 
, 

I BACKHOE !EA 

FORK LIFT !EA ¢ 

CREW BOATS 2EA I 

LCM57 BOAT I EA 
(1 

EXPOSURE DAT A TOTAL FOR nns DATE CUMUL\ TIVE TOT AL FROM TOTAL TO DATE FROM START 
PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE ~~ I C/'!.s /70 (lNCLUDING MOB/DEMOB) 

VEHICLE MILEAGE (INCLUDE zo :252-Cj ::z 3'19 BOTH POV AND RENTAL CAR) 

FL YING HOURS 0 ,, ( 
NUMBER OF FLIGHTS 0 ( I 

WPORT A."IT TELEPHONE CONVERSATIONS 

TIME PERSON CA!LING RECErvEDBY TELEPHONE NUMBER TOPIC OF DISCUSSION CONVER.SA TION 
RECORD ATIACHED? 

ii?oo ShlWJA<>- Del·~ iJ, M"\1.S '-12 3 · 'f'{C.-2 '(o c 
~o":.ti>w1 z.e.f{ o,1e...f,:.._, 

Tf. ,,)nr<./ i,<..'es.f f'lr-::i 
' 

Safety Actions Taken Tcday: Tailgate Safety Brief given this morning. See Documentation of Training Fonn. 
List Any Additional Safety Training Conducted: 

LlST SAFEIT INSPEcnONS CONDUCTED (TYPE, RESULTS &: INSPECTOR): oa;t,s t ffis5 <!.e '" I Laylo~ I . 
WAS PERSONNEL EXPOSURE MONITORING CONDUCTED? IF YEs. TYPE & INSTRtnvCENT(s): Ye .S- /llM 1 K'ti.,.-.-,, ,s·~ ~ed t£,m~-./~ 
WERE THERE ANY LOST TIME ACCIDENTS TlflS DA TE? If ( YES An.ach Aeciclent Report Form): /'"f0 

WAS E.XCAVATION WORK PERFORMED?~ 

w AS HAZARDOUS MA TERlAl./W ASTE RELEASED Il'."TO IBE ENVIRONMENTI Iv' C> 

PRECIPITATION ~T 24 TEMPERATURE (deg F) WEATIIER CONDmONS' s;..,..,.,,. tfo r- e.,, e. t C.I c•..d. b ... ,._st: 
HOURS (from 0600) Minimum '£, D 

..-- '' (INCHES)' o '.::;, Ma-::imum q~ 
CUMUIA TIVE DAYS LOST DUE TO WEA nIER: ff Days 

Verba.I instructions given by the client: 

Has anything developed which mighr lead 10 a change order or claim:' O YES.j;!:...o lfYES, Explain 
NOTE: Official Notification of Claim must be made 10 the coDtrncting officer by epar:ate correspondence. 



,.. ~~- ~ORDNANCE DISPOSAL RECORD· 
,.:·":.) 

GRID TYPEUXO SHOT AMOUNT NOISE :MliIER DIRECTION/ EXPLOSJVES USED COMMENTS 

' # OFTA..\.fP (IT/DECIBEL) DISTANCE 
TO NEARESTBLOO .. . 

SITE VJSITORS· 

NAME REPRESENTING PURPOSE OF VISIT TIME TIME 
ARlUVED DEPARTED 

J<1-mcS f !/11~ . U.N5/r2u11 ' < ,+~ 111"" -- .Y,'o-., I 31..S- /3$C:-

{1) d.Y k._G vJ1i\ 1 l1SNfte01c. 5,f .... I .'1'7, In C',-?."~ I~ 151.5"" 12 -..,::,.-

- ' I 

GENERALCOMMENTS(!NCLUDEANY DELAYS IN WORKPROGRESSt. 1;?.,e1t1 t.D lV'/,071"'..., 12..n.-z"o/ 0 !;'fS, IJ,,.,-ivc.(. 
D~1~ 141 Dluf!' &~ qeoi.JJ..,.., '+ s'. ,L"-r;7 ." tit sr f d} J,J. RtJ1cc '>'

tJA.t}, 5f0<.-. f- ( !Z.,.sl(I J ()ff;~ e ,e Liv' t!.r-t';?t<r:ri/ &11tsT ~4 c T/tVi/) tJ,{,c ue v'<-

p ;~o 7'1f 0J-~,y /Jlt.1;/-y D~1s ,, J).eptt.,,/..:erf! l><f.~ /~ q_:f'- isotJ, s~".,.,) 
hi--~- ~ J /(, 00, D~ Tbfa_f =. /"fdru--..-.s 0./'"ni;ta/ .,,_.1::2 dv..,_,,,,_ 
of 5c:, ( r. TD~,,J To J<\.\-e:::: 3l? d,,-,,,.._,s of s01 I +- /Z J,-~50{ tnefofs:, 
tJ1i n1 I.' t'"??-"> 12.e :,.,_ff s '. 

.. 0"700: • ~() t'Y1j/11f.3 

Dqoo: ,oD rviJ/fil~ 
it oo '. ,(j0 111;/ tr/ ~ 

· , oO tn.j / rrl 
coo tr13 / mJ. 

CERTIFICATION AND SIGNA1VRE 

On behalf of OES, I certify !hat this report is complete and corrcC! and .;a the lx:st or my knowledge. all equipment znd material used and worl;: performed during I.his 
repooniog period are in compliance with the con~ans and Specifications except as noted above. 

SlGNATUR.E: / - =2 DATE ·1/tf/tff( 
WA WE EVANS, SR. UXOSUPERV!SOR '/ f 



r 

DAILY ACTIVITIES REPORT Report Nurnber:1 DEMO KEY OPEN BIJRN KIT 

Contract Number: 22567-325-SC- CLOSURE 

0812 ATI Project No.: 1170-000 Date: 111tfrr: '· ' 
EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down- Days Employee Co. Position Hours 
time Charged 
(Hours) 

IFJRE !EMERGENCY EQ&1PMENTIPPE l "' I EVANS. W. ATI SR.. tJXO SUPR iO 
II srn: VAN IEA I YLOR ATI SSHO 10 

OMER/ r ..IJFtt: rr lEA I MYLES WEST ATI ·QCs ;D 
' I BACKHOE IEA 

FORKLIFT IEA @ 

CREW BOATS 2EA I 

LCMS1BOAT IEA iJ 
EXPOSURE DAT A TOTAL FOR nflSDATE CUMUlA TIVE TOTAL FROM TOTAL TO DATE FROM START 

PREVious REPORT OFPRDJECT 

MAN HOURS ON SITE 30 /70 ;:200 {[NCLUDJNG MOB/DEMOB) 

VEHICLE MIL.F.AGE (INCLUDE \ s- :Z3L/9 :z 31., l( B011l l'OV ANO Rz""NTAL CAR) 

FL YlNG HOURS 0 6 " NUMBER OF fLIGfITS 0 I I 
I:MPORTANTTll.EPHONE CONVERSATIONS 

TIME PERSON CAlllNG 11.ECEIVED BY TELEPHONE NUMBER TOPIC OF DISCUSSION CONVERSATION 
RECORD A TT ACHED? 

Safety Actions Taken Today: Tailgate Safety Brief give~ ~~s morning .. See Documen't~ of~ning Form. 
· List Any Additional Safety Training Conducted: h,,,.:. y. B:tS<;, t """" 1 ~f()i,tl; on"' 

f I 
UST SAFE.TY INSPECTIONS CONDUCTED (TYPE. RESULTS & J:!'.'SPECTOR.): 

. 
WAS PERSONNEL EXPOSURE MO~R.ING CONDUCTED'?- [F YES. TYPE& ENST1'k'Mfh"T(S): je5 • /Ji~J/(4.'tt"\ • .ScL (.:,_~,,,,~nr.14Jpv:.,.:/3. 
WERE TiiE.RE Af-.'Y lOSfTIME ACCIDENTS nilS DA TE? lf (YES Ansch Aecida;t RQ!ltt Form}:{' J 0 
WA.SEXCAVATIONW0R.KPERFOR...Y.ED7 j <.: ~ 

WAS HAZAP.OOUSMAT!R.IALIWASTE REI.EASED (N'fO THEENIRONMENT?(V Ci 

PRECIPITATION L\ST 24 TE.\il'ERATURE (deg F) WEATHER CONOmONS: s ..... ,,~d-, 8.-; e f ~",:,.._,. f'/o i..1;,t., o'":J HOURS (iron> 0600) Mirumwn S 3 
{[NCRIS): 

,..-r f 
Ma."<lmum ~ '2.. 

CU?l.UJLA TIVE DAYS LOST Dt!E TO WEATHER.: {/'Days ' ' :;, 
. 

Verbal i.nstructions giV¢n by the client: 

Has uiytl:Uug dtvdopcd which m!ghc lead to a change order or daim 7 0 YES ~O 1f YES. Explain 
NOTE: Official: Notification of Claim m1Ut be made to the coocr.tctitlg officer by 1e com:spondcnce. 



• ORDNANCE DISPOSAL RECORD· . 
GRID TYPEUXO SHOT AMOmIT NOISE METER DIRECITON! EXPLOSIVES USED COMMENTS 

' • OF TAMP (FT/DECIBEL) DISTANCE 
TO NEAREST BLDG 

' . 

SITE VISITORS· 

NAME REPRESENTING PURPOSE OF VISIT TIME TIME 
ARRIVED DEPARTED 

. 

GENERALCOMMENrS(INC'.:'.'.:'EANYDELAYS1'.'WORKPROG~SS): f/rf'lve./! Tr~t<~ 12?7~· 0~-)"S.-: ,4,-,,-/ve 
Tu-,..,..olee; 070::,. a.--of b~J,--.vs,t:t117 d-0730, lwe01!,,-<?.<.. d,,,..,.,,,5 o.Y:::. 
5tJr / <1- 0-r-k cf.rfhn o'f m<eU S'2Ji'fj'a~ ~·~ c Su,,,.-,n-?tt':J o~ S1f!''7' 

+d,- - lo cl~: 1 :;- clv/.VJr15 o>f' mef-cJ!s ¥- s7 c/v~5 of soi I c 

jlde5 tJY;il (;r;j ~ fic,,,!e bevr, l"'""t/ttf? de"-,.., fv Jna.~ a1~CV»->f f£J 
it/ ./-j b kJ /-o f, -ft:,_ -f - Jat;;:, ,£ :J/3 ef Hz.._ be!/ c o ci..I u c<-C-K e en tlZ f>' , t::)<~· 1

0--. o 
cf~ f':r- 4s b+'<-v, ~f1~tiJ. Exc.e.~1(/_~ de;/-lzfµ r~V£~:" 
IeVf> I 11 Ji.es ~ (h-, 14 ea_sf B-r,d {) f vt: jCh f- fr; aff'viJ)(/>'lJO. :0 ) {_, I~ 
th. tJe.sfe v"' hc./.f, £°;:;C4..l'a.P/c-y-, hcis sfv f jlt./ a.lf Ii...{ uJq_fe-,e It~,. /J!p.,,.,11 
(e /,if-i..J fl1 e fa_ls &r:-A-. ~ b te1'1f P-m1 ~(;pj;,..,,.. e.:;c-h,.,,,.,Js he_ /ow fl,,._ ;,....h_f-.oe. L 
Defa,A D,."Y"C .te~ r Qvv-r°ve T;~w,.-.. t4vi"06' J !5'20, ~f'"-•_f/'c..- fi'V. d-0'-t_ 
CV! /lcO(l, /)1111,f. t<rr-. f'e>Jfs, 0'$!J() ~ , 00 ~ /e.'vo :- , O!; 1200 _- • 00 . 

~ 

! '-f Oo -= ' 0 I , 
CER I TI TIF CA ON AND SIGN A TtfRE 

On bc~alf of_OES, I ~ertify ~al this r_cport is complc1e and correct and .to the best of my knowledge. all equipment and material used and wori:. perfonned during this 
repornng penod are in compliance with the contract plans and specifications e.1.ccpl as noted above. 

SIGNATURE,/ "3· DATE 1/191qg 
WAYNE EVANS. §R"1.JXOSUPERVISOR !'-

" 
..., 

/ 

i 



DAILY ACTIVITIES REPORT Report Number: f? DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

0812 ATI Project No.: 1170-000 Date: 1/J9/9g '· • 

EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down- Days Employee Co. Position Hours 
time Charged 
(Hours) 

SAFETY/FIRE fEMERGENCT EQUIPMENT/PPE I"' I EVANS, W. Aii SR. UXOSUPR 6 
SITE VAN !EA I CECIL TAYLOR Aii SSHO Ii 
GA 72 MAGNETOMER !EA g MYLES WEST Aii QCS 0 
BACKHOE !EA d 
FORKLIFT I EA t0 
CREW BOATS 2EA I 
LCM57BOAT I EA 

@' 
EXPOSURE DATA TOT AL FOR TIIIS DA IT CUMULATIVE TOT AL FROM TOT AL TO DA IT FROM ST ART 

PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE 

/f; ~00 2!? (INCLUDING MOB/DEMOB) 

VEIIlCLE MlLEAGE (INCLUDE 

~o '}... 3 le Lj :2-s f? V BOIB POV AND RENT AL CAR) 

FL YING HOURS 

0 0 6 
NUMBER OF FLIGHTS D ) I 

IMPORT ANT TELEPHONE CONVERSATIONS 

TIME PERSON CAll.ING RECEfVEDBY ITLEPHONE NUMBER TOPIC OF DISCUSSION CONYERS A TION 
RECORD A TI ACHED? 

Safecy Actions Taken Today: Tailgate Safety Brief given this morning . See Documentation of Training Fonn. 
List Any Additional Safecy Training Conducted: 

LlST SAFETY INSPECTIONS CONDUCTED {TYPE, RESULTS &:. INSPECTOR): 

WAS PERSONNEL EXPOSURE MONITORING CONDUCTED? IF YES, TYPE&:. INS1RUMENT(S): N 0 

WERE THERE ANY LOST TIME ACCIDENTS TIOS DA TE? Ir ( YES ,>.ruch Accident Report Form): l'l D 
WAS E.'XCAVA TION WORK PERFOR..'-fED? ('IC: 

WAS HAZARDOUS MATERJAl.JWASTE RELEASED 11-<'TO TI-rE ENVIRONMEmi ~o 

PRECJPIT A TION LAST 24 TEMPERATIJRE (deg F) WEATIIER CONDillONS: f'o.._f/1 Or_'V..4/- do f-HOURS (from 0600) M.inimum \;.0 
(INCHES)' ([!) M;i-::imum 

<2~ @"oays I CUMULATIVE DAYS LOST DUE TO WEATHER: 

Verba.I insttuctions given by the client: 

Has anything developed which mighl lead to a change order or claim? D YES~ lfYES, Explain 
NOTE: Official Notification of Claim must be made to the concra.cting officer by _ te com:spondence. 



ORDNANCE DISPOSAL RECORD· 
GRID TYPEUXO SHOT AMOUNT NOISE METER DIRECTION/ EXPLOSIVES USED COMMENTS 

• • OF TAMP (FT/DECIBEL) DISTANCE 
TO NEAREST BLDG 

' • 

SITE VISITORS· 

NAME REPRESENTING PURPOSE OF VISIT TIME TIME 
AlUUVED DEPARTED 

GENERAL COMMENTS (INCLUDE ANY OEU YS IN WORK PROGRESS)' 0..'f I/ ('if ( d -r-v.,_,,.._, a~ (),,,, ~ aJ'- 0 9 ti 0 , 

g,,r iccJ'.., 'tlv,_ i'e-1-n('.l.2...,~,;"-? :2.S:- dvl0-n.S 1~,h, C!re,.J bo,Js 4r-
fr-0-v>5povf 4ii D.,,~ ~e !llavfy D_<'t-t-l;s -1-Q~t'~ C.r. bOa/- lo 
q,ef~ '//ad )J(b(lh,-n 1 ~ f'cJ,/h-r>S M ma-cfe 1f ho-ci lo lfLJ? 

doe-k. tt5 I mavr~"'- V<"ft-r.de~ Cf- rc;r~/J l 0J a..f{J dv~ 
frttrisfovl-&of! ~ D~ /~J, 6?rr'e_.__ 5:£&0...e~, Pe~1ei-
I:::,-!) D. 

CERTIFICATION AND SIGNATURE 

On bcbalf of OES, I certify that this report is complete aod correct and ,co the best of my knowledge, all equipment and material used aod work performed during this 
reporting period are in compliance with the concract plans and specifications excep! as noted above. 

SIGNATURE: _. / re:) DATE 
WAYNE EVANS, SR. UXO SUPERVISOR 

' 

"J/rf/f,'f 



DAILY ACTIVITIES REPORT Report Number: 'f DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC-
CLOSURE 

. 0812 ATI Project No.: 1170-000 Date :7/z_o/7 8 '· 

EQUIPMEl'iT USED TODAY PERSONNEL HOURS 

I ~ ~ 
Equipment Category No. Down- Days Employt::e Co. Position Hou~~ 1mj}1 tim<: Charged 'i\• ..,. ~ 

(Ho~) o., !!."-"~ 
~ 

SAFIITYIFIRE /EMERGENCY EQUIPMENTJPPJt I "' I EVANS. W. ATI SR. UXo S\JPR /0 

Srtt VA."1 I EA I CECIL TAYLOR ATI SSHO ;(} 

i./G-H ·~, -T( GA 11 MAGNETOME ;'\ (·~ (::' IEA J MYLES WEST ATI .""" I{) 

BACKHOE 1 EA I 
FORKLIFT !EA (J 

CREW BOATS 2 EA I 

LCM57 BOAT !EA 
(j{ 
. 

EXPOSURE DATA TOT Al. FOR nns DATE CUMULATIVE TOTAL FRO.~ TOTAL 10 DATE FROM START 
PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE :?o 21g ;;2 yq (INCLUDING MO!!JDEMOS) 

VEHICl..E MILEAGE (INCLUDE f-3 :2. :s >1 f ~Y27 BOTH POV Af.'D RENT Al. CAR) 

FL YING HOURS 0 6 {, 

NUMBER OF FLIGITTS 0 I I 
UvfPORTA.VI' TELEPHONE CO!'.'\l'ERSA TIONS -
TIME PER.SON CA.LIJNG RECEIVED BY TELEPHONE NUMBER TOPIC OF DISCUSSION CONVERSATION 

R.ECORDAnACHED7 

Safety Actions Taken Today: Tailgate Safecy Brief given this morning . S-::e Documentation of Training Form. 
List Any Additional Safety Training Conducted: 

LtST SAFETY INSPfCTIONS CONDUCTED (TYPE. RE.SUl..iS & l.NSP£CTOll): 

WAS PERSONNEL E.X'POSI.IRt MON!'tOJUNG COt.'DUCTED? :r YES. ms. & rNsnu.rM'Emtsi; Ye 5 /17,.,,, .<?a.,,.,_,, S<:e G,:.,,,,..,.J G,,,4 
WERE THE.RE ANY LOST TIME ACCIDE't><"TSTHlS DATE? If{ YES A:acb Ac.i;idr:m ~form): /1/(j 

WAS EXCAVATION WORK PERFORME.'01 y V/.J 

WAS H.AZAR.DOUS MATEUAl.!\VASTE JW..:EASE.D MO THE. .ENV!'.RONMEN'Ti _}./.:) 

PRECIPITATION LAST 24 TEMPE.RATtiR.E{deg F) WEATIID< COt-<'DmONS: .t v, t, ... ,., i lf,~_15•-sl} ,·~ '!-
HOV'l<S (from 0600) Minimum 'i,/ ..5Jot..ltr(1 
(INCHES): .2 Ma.Umu."11 '11 lf oays CUMU!.A TIVE DAYS LOST DUE TO WEATHER: 

Vat.at Utstruetions giYCU by !he client: 

-

Has anything devdopcd which might le:11d lo a ch&ngc ordc:r or cl.aim? 0 YES~o [[YE$, Explain 
NOTE: Official Notification of Claim mu:st be mllrle 10 the coo:raeting officer lry tc correspondence_ 



ORDNANCE OlSPOSAL RECORD· 
GRID TYPEUXO SHOT AMOUNT NOISE METER DIR.EC!lON/ EXPLOSIVES USED COMMENTS 

• • OF TAMP (FTIDECI!lEL) DISTANCE 
TO NEAREST 9[J)G 

' ' 

; 

Q '* "'; 
7223 ! ::: ..... 

. " 

SITE VISITORS· 

. 
NAME REPRESENTING PURPOSE OF VISIT TIME TIME 

ARR.lVEO DEPARTED 

I 
I 

GENERALCOMMa7S[lNCLUDEANYDELAYSINWOR.KPROGR.ESS):Jl<n';;~J -rn,.,,..,•- IJ.YM£..f 0600. flv .... ;v<: .P•1•1C 

"-'} 0110 • -r;.,,,,:z;; th-..... .I.~ IJ,c' S'c1/ ~-R lhlri!<.. c/rµ.,,._,5 tJ"f P?e~n&i5e4/ 
fo~, E:.x~.~ L~fC': f>it /S 4.7/~ Tord dvt.J-rnS j'J"tJU~ 
dkt"'? frOJ~ IS 'i{O dr-14-rn.S ofSrJt/~ /tgcf.r~ El'f-mcfJ.s, 

f.ec.eivdJ '(lcvhJ Jwf,/r~ ti..a11-..£01/s u ras-;eJ? (C:.l/?1 tt.-.oCJ 
/}tefo.f..> /ia.)/ /a;~J re.LP, flDbcaf Wlfft at/l./f-J/l.bJ Jeft/e .. '?!/.i,(f 

/k,,-fz.-, /f trf;,4j,/'}'VJ .{J,_.. 6a.v.-c,!.r lJ):J..S 1no4~ tJ-.J? u.Ja.:S 5..,J..ta.c/:::.. 
. to n1 ta..-.;• t!.o.-ic.~f/,J) I a,...,.d;~ f..va.f t- fOr "1/Z//fC, Lot,Jf;;:J a,, b<T.Vre.U' 
iA.Ct--r-.dl1~ o.i:t'o.cl,~ Jha/-.~ l,,..... [,~use.£? u.J/ft, ,,_ Ft>.../<:. L1-f'1'-. IS S'7J-'1'<'.5e.( 

+o Ci.v'v-iv< f-f'.,.,ovro..V • u.Jtf/ re Se/..d{,,.Y'e LI!.~~ ..... 7/zr"f'&'. #f.,, !(?,,_.,,,_, r~d/?7,: 
o !?oD :: , 00 fl1j(m 3 • /FJoo:: • o/ • 1:200 :: ~ t9rD • /'loo ::. ~ oo 

,/ / . - ,,J -a 

CERTIFICATION AND SIGNATURE 

On behalf cf OE.$, I certify that this n:port ii complc::c and correet and .to !he best of my biowlcdge, all ~uipment and material ~and work performed during chi$ 
reporting pcru:.d are in compliance with the ccncract plans and spcctfic;icioas excepi a!I noted above. 

/1~ 
SIGNATURE: WAYNEEVANS,:sr;;;;OSlll'ER~~;:: ~o/1'?? 



DAILY ACTIVITIES REPORT Report Number:/0 DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

. 0812 AT! Project No.: 1170-000 Date: 1'2//pf{ ' , 

EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down- Days Employee Co. Position Hours 
time Charged 
(Hours) 

CY EOIJlPMENTlPPE I set I EVANS, W. A11 SR.. UXOSUPR /0 

SITE VAN !EA I CECll. TAYLOR A11 SSllO /0 

II ta 12 MAGNEToMEW"t.:.4r:'r1 if T:1 I II ~~ ...... ,..\VE.ST A11 QCS 10 

BACKHOE IEA I 

FOR..XLITT IEA I 
CR.....~BOATS 2EA / 

LCM S7 BOAT l EA (/ 
EXPOSURE DATA TOTAL FOR 'THIS DA TE CUMlJLA!TVE TOTAL FROM TOTAL TO DATE FROM START 

PREVIOUS REPORT OF PROJECT 

MA.'1 !!OURS ON SITE 3Z> ;z '-18 ;2 7'1$ (!NCLL"DJNG MOB/DEMOB) 

VEHICLE MILEAGE (INCLUDE yo :2 '/2 1 ,2Yt1 B01'H POV AND Rm.TAL CAR) 

fl.YING HOURS 0 t t 
NU:\IBER OF FLlGrrts 0 / I 

Th1PORTANTTELEPHONE CONVERSATIONS 

TIME PERSON CALLING RECEIVED BY TELEPHONlnmMBER TOPIC OF DISCUSSION CON'VERSA TION 
RECORD ATIACHW? 

Safety Actions Taken Today: Tailgate Sa.fcry Brief given this morning. See Documentation of Training Form. 
' List Any Additional Safety Training Conducted: 

LIST S""1'IITY INSPECTIONS CONDUCTED (TYPE, RE SUL JS & lNSVECTOR.J; 

WAS PE.RSONNEL EXPOSURE MO:r..'ITOR!NG CONDUCTED? l'.FYES,TYl"E&rNSTRUMENT(S):_jtR.5 p"/1'11 .<:"°~~·...See ~~.;-e'v-~ ~~ 

~ THERE ANY LOST TIME. ACCIDENTS TfilS DATE? lf("YES A~h Ai;i;idcntR~Frum}: /VO 

WAS EXCAVA.TIONWORKi'~OR."'1:ED1 /'{ (.) 

WAS HAZARDOUS MA1"ERIALIWASTERELEASED INTO THE W..-i:RONMENTI (V 0 

PRECIPITAnONlAST 24 !EMl'ERATultE (deg F) WEATllER coNDmONS: Pa.Yf-'17 elo~, 
HOURS (from {)600) Minimum '1f 
(!NCHES)f25 Maximum I/{ 

CUMULATIVE DAYS LOSTDlJETO\VEATiiER: f21 Days . 
Verbaf inm'uctions given by the client : 

Hu anything; developed which might lead to a change otdcr or claim? 0 ~O If YES. Explain 
NOTE: Official Notification of Claim must be made to the contracting officer separuc com:.spondcnce. 



• 
ORDNA:-.l'CE DISPOSAL RECORD: 

GRID TYPE UXO SHOT AMOUNT 
OF TAMP 

NOISE METER 
(FT/DECIBEL) 

DrRECDON/ 
DISTANCE 

EXPLOSIVES USED COMMENTS 

' ' TO NEAREST BLDG 

·'· 

SITE VISITORS' 

NAME REPRESENTING PURPOSE OF VISIT TIME TIME 
ARRNED DEPARTED 

GENERAL COMMENTS (INCLUDE ANY DELAYS IN WORK PROGRESS)' .4.-.." .,,,.e -r.-.... ' a_, .... "' or.oo. ff;-'l•'<rf J)o!,.,__,, 

kc1 0105; Cc"'P'.~j;j} f-.ear.:d'c~,,,, ,:-.,C S1k ~ siy/7 ef fJi~ flev/ou..s 

CJ_LlO-?if~~ of dn, ... ,..,5 Y-ee-0vc...rJ; l.J}o..s lviuvir4 Yesfe.-~5(7/7-o/rV 1-olaJ 
S/l.{)..,.J!J2 ILaJe b.ec---. L/ dv1Mr>s a/ 1nefa/s ~ :Z.O dvu,,,.,5 0.(' so(/, 70f.J< 
f x--O_) ~ rl!hnVe;( ls. 1 q ~.,.,,,,,,.,-, g'f ~O 1( CL.J2 11 d,,.~> of.~o'if, Dn;....., h«-r.J(,vJ 

-ho( 'i- fOv(( L.{1 f),.'{nl).JJ a..f sde. Av-v~~..:t '"'f'O.U. 'f.o Iv.we Lf_wi. 1J 
'ra"']'1.a..'f 0 730 fo""<Yrf!~J., I/ ll7CJN/m, elrr.: ~•frt/ed of- h{.,, "Yu~ 

' fit 1ncl1ea:Pi:s .eyfe..n.S/v'e -l'ev-.-ou.5 a..,,o,.,aJ~ 'Nw. bo/ltJ-n-. ~ 

sr'~es oi; i4 fit- v;.¥1 -i4.-- fl<£ "'-'esf- srJ.'.;~~':'t· tf..c p.f 1i.H,ev-e fta~ 
lt.ve. s.e...a.flerd), 11111 .. 1 va..,.,.._ ~"js duvi':J' .S/14!'''7' tJ{ if..c f'/l,,0 

lX?.Oo:: dJO ;·,.,5(rn3
; IOOo: , ov ~ 

CERfilICATION AND SIGNATIJRE _ . 

Im [ d all equi ment and material used and work perfonncd dunng th.is On behalf ofOES, I cenify thal this report is complete and correct ~d .1_0 the best of my owe ge, P 
~rting period are in compliance with lhe contrllct plans and spcc1fica1Jons except as noted above. 

, 



DAILY ACTIVITIES REPORT Report Number:/ ( DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

' 
0812 ATI Project No.: 1170-000 Date:~ Z?./f g ' 

EQUIPMENT USED TODAY PERSON!'<EL HOURS 

Equipment Category No. Down~ Days Employee Co. Position Hours 
time Charged 
(Hour:s) 

SAFETYIFIREIEMER.GENCYEQUil'MENT/PP£ I EVANS, W. ATI SR. UXO SUl'R /0 

smvAN f CECJL TAYLOR ATI SSHO 10 

II '" 72 MAGNETOMER !EA J!?f b.NLESWEST ATI ·ocs 10 
BACKHOE !EA I 
FORKLIFT !EA t+1 CREW BOATS 2EA 

LCM57BOAT !EA I fr&~ ) 
EXPOStlRE DATA TOTALFORTI:DSOATE CID.ruL.ATIVE TOTAL FROM TOTAL TO DATE FROM START 

.PREVIOUS REPORT OFPROJllCT 

MA."'J HOURS ON SITE :;;:,;;.!" 30 :27R 308 (lNQ.L'DlNG MOB/DEMOB) 

VEHICLE MILEAGE (INCLUDE </(o ,2lf[y7 2-5/3 BOnt POV A.'ID RENTAL CAR) 

FL YlNG HOURS 0 (, t 
Nm.IBJ;:R OF R.IGHTS D ( J 

Thf.PORTANTTEL.EPHONE CONVERSATIONS 

TIME PERSON CALLING RECEIVED BY TE.I.EPHO!'.'E Nl.JMBER TOPIC OF DISCUSSION CONVERSATION 
RECORD ATTACHED? 

Safety Actions Taken Today: Tailgate Safety Brief given this morning. See Documentation of Training Form. 
· List Any Additional Safery Training Conducted: 

UST SAFETY fNS.P.ECTIO}fS COt.'DUCTID (TYPE., R!.Stn. TS &: fNS.PECTOR}: 

WAS .PERSONNEL E.\J'OSUR.£ MONITOR.ING CO!-.'DUCTIO? IJ' YES, TI1'E &: !NSTRUMENT{S}:,,tlLJ 

WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? !!(YES A:w:b Aoxi~t Report fo:m}:/V 0 

WAS EXCAVATION WORX PE.RFC~? /'i/ (} 

WAS HAZARDOUS MATER1Al.IWASTE ru:.LEASE.D l}.i0 TtfE E!'<'VlRONMENT? ;J cJ 

PRECIPITATION LAST 24 TEMPERATURE (deg Fl WEATHER CoNDmONS: frhf/1 t3 f o ".if . Br-, cf f'lil :>l1.1.1;.1t11!., HOURS (fivm 0600) Minimum 7 5J, 

. (INCHES): I Maximum 90 
CUMULA TlVE DAYS LOST DUE TO WEATHER: Voays ' 

Vc:rl.W instructions given by the clier:t: 

Hat anything developed which might lead IQ a cha."\ge order tit claim? 0 YE~ If YES, Explain 
NOTE: Official. Notificatic;m of Claim must be made w the contra<: ting officer separ3te eo~ndencc. 



ORDNANCE DISPOSAL RECORD: 
GRID TYl'JHJXO SHOT AMOUNT NO~EMETER DIR£CTIOW EXPLOSIVES USED COMMENTS 
# # OF TAMP (FT/DECIBEL) DISTANCE 

TO NEAREST BLDG 

' 

SITE VISITORS: 

REPRESENTING PURPOSE OF VISIT 

' GCNERALCOMMENTS(lNCLUDEANYDELAYSINWORKPROORESS): _r.Tlrtt/e ;;,,~ t:i41N)"' tJ701J. &.!JOv.e 
o~ ~ 0~10 I L{!,/,"7 ""/" 5 /o,,£/ (;//#, r,;,, Fork lrR- .... /' iC?~.f hi Li"'rt.-0' 

kc"'/, 2 .S d,,,.~_, / . .ler.,, ff M-iSf"01,f-_,./ 1-o f-r~~ a;,.,~.'f- sf.:~fl 
IOv /'1c/c JI° ,by tAe?r> µf""I"" 1"1a.,...,~/'h.P.,J-, i':-0£~ .£/'-"JI tit le),,.... 

Dolfc #A Zc1V-do'<.$ >"'-/Ur, j-aZ'-<?vofouS /?7~..-1;../l fi..l("r·e ;-:'~o/e.ei' h, 

tit~ t-<,1,ofe IJ'h~ay /J-.RJ; 

CERTIFICATION A.1';1) SIGNATURE 

On behalf of O£S, I certify tlult this report is complc!e and correct and ,to the best of my1rnow1edge, all equipment ~d material used and work perfonned during this 
,reporling period are in compliance with the contract plans and specificiltioas except as noted above. 

SlGNA TUR.E: DA TE 
WAYNE EVANS, SR. GXO SUPERVISOR 



DAILY ACTIVITIES REPORT Report Number; /Z.. DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC-
CLOSURE 

• 0812 ATI Project No.: 1170-000 Date : 'i"'.:z -:?/ '! g • 

EQUIPME!IT USED TODAY PERSONNEL HOURS r 
,,.i ~ °"' ,:.;i.ri-

" ";;:: .Equipment Category No. Down- Days Employee Co. Position Ho'"" 8{ 7223 ! t time Clwgod 
't' Z11-~'l. (HourS) < .,, 

IFIRE IE.\!ERCENCT EQUIPMENTJPPE I'" I EVANS, W, ATI SR.. UXO SlJl>R I tJ 

SITE VAN !EA 
( CECil. TAYLOR ATI SSHO 

<g = 

VA 72 MAONETOMER. !EA 'f7 MYLES WEST ATI ·QCJ.ss,..Ao /0 

BACK iiOE !EA I 

<ORK LIFT I EA I 
CREW BOATS 2 EA / 
LCM57BOAT !EA ..5. ;<;" tK:. 
EXPOSUR..E DATA TOTAL FOR TIIlSDATE CUMULATIVE TOTAL FROM TOTAL TO DA TE FROM ST A.RT 

PREV10US REPORT OF PROJECT 

MAN HOURS ON SITE "P-8 30~ 
""f::/ 33, 

(INCLUDING MOB/DEMOB) .]'£::? ~ . 

VEHICLE MILEAGE (INCLUDE L/1 :2513 :2S/:z BOTH POV AND RENTAL CAR) 

FL YlNG HOUltS ·O ? t 
N'UMB.F.R or Ft IO HTS 0 / I 

lMPORTANTTELEPH.ONE CONVERSATIONS 

TIME PE.RSON CAI.LING RECEIVED BY ltl.EPHONE N\JMBF.R TOPIC OF DISCUSS!ON CONVERSATION 
RfCORDAnACHED? 

Safety Actions Taken Today: Tailgate Safety Brief given this morning . See Documentation ofTraining Form. 
List Any Additional Safety Training Conducted: 

LIST SAFETY lNS?£cnONS COh'DlJCTEO (T'(l'E, REStii. TS &. INSPECTOR.): 

WAS PERSONNE,. EX'?OSURE.MON'!TOIUNG CONDUCTED1 IF '!:"ES, TYPE & INSTIWMENT{S): Ir' 0 

WERE niERE ANY LOST TIME ACCIDEN'TS"i'HIS DATE? rr( YESAtud! Aeciccnt Report fo®}.: A/ 0 
WAS EXCAVATION WOR.K i'ERFORMl'.:07 /V 0 
WAS HAZARDOUSMATEJUAUWASTE R.ELE.ASfD C-.'TOnt:E ~Ol'JME'<'T1 Iv' 0 

PRECIPITATION LAST24 TEMPERATURE (deg F) 'WtA THER CONDmONS: (.,/€ti v, 51.J-ril 
HOL'llS (from 0600) Mirum= ~ I 

(INCHES): fZf" Ma.Omwn q 2--
CUMUl.A TTVE DAYS LOST DUE TO \\ICA TiiER: a Days 

Vcrtii'll ir-.structions giv>:n by the cfo:nt: 
--

fW "')'thing dovo!Qp<d whkh might l"'d <o <0h>r.g«>nl« o"I.;m' CJ US~ If YES. Expl>in 
NOTE: Official Notification of Claim must be mad<! IQ th( ;:on~tiog officer b e eorrespoodt:t!!ce, 



ORDNANCE DISPOSAL RECORD: 
GR.ID TYPE t)XO SHOT AMOUNT 
It ti OFT.MO' 

SITE VISITORS: 

NOISE METER 
(TIIDEClBEL) 

NAME REPRESENTING PURPOSE OP VISIT 

Dl.RECTIOW 
DISTANCE 
TO NEAREST BLDG 

. 

EXPLOSIVES USED 

' 

COMM£NTS 

TIME T1ME 
ARRIVED DEPARTED 

GENERALCOMMEIITS(!NCLUDEA"1YDfil.AYSU<WORKPROORfSS)o fl1y1.Jc/! -r1r..........,,_,_ (2"1"4pr J 0780. me-I-
J...~111 Ctf ~ J::..,1 J o'etD. L~~I(~ d.-~· Y..I){{ /oo.et~5a~ 
a":ITrv..,...,,,__ 0-,,.,~. f='yepct,J r-41'.c,y w,ft, Ti~ s/?Gth ¥""¥"'---"'(_ 

rcr~yfs, Cee1 I. 1~1 lo..- de~b1/1z_~io~ (Je:~l 1i.o~ °'~t 
IVIC.J:.,.~.Q iv1. -tL..., ~or-f} • &~ Cv M bf):;};!- ;Ja:- litv;J;r1-

af flu er-£ of- tfv ~, Yo J·J l''-<r~vo..Z~:es {stirJ/ 
tkvr>J u>"'< '1-va.-ns~r-,._t 4 .""/:ti; tJttr,-,voc C.O~ 
'E~b 24-~ (P~vt S.e~yf!tt.J Be~ A.~do!Q. 

CEitTIFlCA TION AND SIONA 1URE 

On behalf ofOES, I certify that 1.'1is r:port is complete and comet ~d ,t~ the best of my knowledge. all equipmCDt and material 11$C:d an.cl work perfonncd during chis. 
reporting period are: in compliance with the contract plans: and sp.cei!icanous except as noted above. 

SlGNA~ W~VAN:2SUPERVl~~i" tz3/t!~ 



DAILY ACTIVITIES REPORT Report Number: / J. DEMO KEY OPEN BURN KIT 

Con<ract Number: 22567-325-SC- CLOSURE 

0812 ATI Project No.: 1170-000 Date: 1Z7/4<6 ' ' 
EQUIPMENT USED TODAY PERSONNEL HOURS /' -

~ 
•a..,~ 

No. Down· Days Employee Co. Position 
* ~ .. 0-

Equipment Category m3 !E time Chlltged Hoon : 

~~t (Ho urn) 0 " -· 
SA.FETYIFIR.E /EMERGENCY EQUll'MENTIPPE 

I "'' I EVANS, W. ATI SR. UXo SUl'R IO 
SITE VAN !EA I CECIL TAYLOR ATI SSHO .--

GA 72 MAGNETOMER !EA a- MYLES WEST ATI QC~Slfg ID 
BACKHOE !EA I . 

- FORK L!FT I EA I 

CREWDOATS IEA I 
LCM57 BOAT I EA I t.;" 116 
EXPOSURE DATA TOTAL FOR THlS DATE C1JM1Jl.A l1VE TOTAL FROM TOTAL TO DATE FROM START 

PREVIOUS REPORT OF PROJECT 

MAN HOURS ON SITE 
"} () 1 ·3 (.:. > S-fc (lNCLUDING MOB/DEMOB) 

VEHJCLE Mll.EAGE (INCLUDE " (., 2.5" (. rz.. 2 {, oB BOTH POV A.ND R-~lAL CAR) 

!'. YlNG HOURS 0 & b 
NUMBER OF FLIGHTS 0 ( I 

IMPORTANT TELEPHONE CONVER.SA TIONS 

TIME PERSON CA!..l.JNG RECEIVED BY TELE!'HONE NUMBER TOPIC OF DISCUSSION CGNVERSA TION 
RECO'.R.D ATTACHED? 

Safety Actions Taken Today: Tailgate Safety Brief given this morning . See Documentation ofTntinlng Form. 
! • List Any Additional Safety Training Conducted: 

UST SAFETY f.NSP£crt0NS CONOUCTI!D (TYPE. R.ESUL TS k INSPECTOR.): 

WAS ?ERSONN'l!L EXl'OSURE MONITORmei CONDUCTED? 1l' YES. TYl'E ... INSTI\IJMEN!lS): tJ D 
WERE nm.REMN t.OSTTIMEACCIDE'NTSTillS DATE? ?!(YESAtu.ch A«:ident RcpcrtfQl'TI\): )./ [) 

w AS EXCAVATION WOP.K P£R.FOaMED1 (I D 
WAS HAZARDOUSMATERJALJWASTElt£.LEASEDOiTOTitE El'MRONMEN'T! {J 0 

PRECIPITATION LAST24 TEMPERATIJR.E (deg f) WEATHERCONDmONS: t: • r:. rz c.a..J TA,. n.-i, e ftM:. rw1 
HOVRS(from0600) Mirtlrnwn /'2 
(JNCHES): y Ma.ximwn -g ~ CIJMULATIYEDAYSLOSTDUE TO W-.t.ATIIER: ~ays 
Vi::rbal instructions giwn by !.be dfont: 

-
iu. anytlllng dt"loP<d which mi&!>< lead'" chango onl« o"lmn? O YES'~ lfYES. F.xpWn 
NOTE: Official Ncdfk.arion ofCJ;Ur;;, mu.st be:: made to !he cootr.M;cing offieer by e com:spondenet. 



. ORDNANCE D!Sl'OSAI. RECORD! 
GRID TYPE UXO . SHOT 

• • 
A.'ttOtnIT 
Of TAMP 

NOISE METER 
(fTIDEClllfL) 

DIRECTION/ 
orSTANCE 
YO NEAREST B!..DG 

EXPJ..OSIVES USED COMMENTS 

' 

SITE VISrrORS; . 
NA.ME REl'!l.ESENT!NG PURPOSE OF VISIT TIME TIME 

ARRIVED DEPA.tlTED 

GENERALcoMMENTs(lNCLuoEANYDEJ.AYsINwoRK•ROORESs): l'kvhk:J/ -rv""~ ~'Y- J Dl;Cl-C. 

()..vfiJc.J2 D~ t:e.-(j- oq,;-o, ~e.111 fl.-vv1'.J~J JOoo. L"~ v.e7~,_,.J 
t:i::: c/.v ~ ~ flrtt-v-~f'0 v-J J! +-o Tv-~ ~ ney.·. ~cd tle y'+"Z. ~ 
flt. \L 1tf Fo;r[l L~f-r q... \jc.-1.c..k. 1-\oc,. -16 .. ;;e, '"' "· Fcvic Lrt:r i<Jr "/f be 

fr ttn s-4 v r e. ... f '1-o lc 1 vo__ T «d'- , ft1-v n.e.iJ 1~ ~ -f/ C v c-<J 

. b o ;A P ~ 46 !l~rv~·,-f-fu,_ +r tt-ris f'() ,f ~ C(,_J:: 
f',cJ_r (tA1?S) . 

' N' AND SJGNA 1URE 



-
-· DAILY ACTIVITIES REPORT Report Nurnber'/f DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

0812 ATI Project No.: 1170-000 Date: '1/1-Q/q'l ' ' 

EQU!PME1''T USED TODAY PERSONNEL HOURS 

'1 ~ Hour; r :Ii: 
Equipment Catego;y No. Down- Days Employee Co. Position ... fl time Charged 

(Hours) 
0 ~#)® • ""'"' 

SAFETYIFIR.E/EMERGENCY EQUll'MENTIPPE I Kt (; EVANS,W, ATI SR. UXOSl.ll'R <g 

SITE VAN !EA 0 CECIL TAYLOR ATI SSHO 

GA 72 MAGNETOMER !EA D WEST ATI QCS 8 

BACKHOE I EA 0 

FORK LlFf I EA 0 . 

CREW BOATS 2EA 
() 

LCM57BOAT I EA 
u 

EXPOSURE DATA TOTAL FOR nns DA1'E CUM1.ll.ATIVE TOTAL FROM TOTAL TO DATE FROM START 
PR.EYIOUS REPORT OF PROJECT 

MAN HOO'RS ON SITE J (_, '3~(,, 572.. (INCLUDING MOB/DEMOB) 

VE:f!ICLE MILEAGE (INCLUDE J /!0 .26Df! .t./1 /f:? BOTH POV AND RENrAL CAR) 

FLYING HOURS (, & 12 
NUMBER OF F'UGITTS I I z 

IMPORTANTTELEPHONE CONVERSATIONS 

TIME PERSON CALLING RECEIVEDBY TELEPHONE NUMllER TOPIC OF DISCUSSION CONVERSATION 
RECORD A1TACHED? 

Safety Actions Taken Today: TaiJgate Safety Brief giver. this morning. See Documentation ofTralning Form. 
List Any Additional Safety Training Conducted: 

UST SAFETY t:NSPEctJONS CONDUcnD (TYPE. RESULTS & INSPECTOR): 

WAS PERSONNEL EXPOSURE. MONITORING CONDUCTED? CF YES, TYPE&. D"i"STIUJMENT(S):/\/ 0 

W'ERt nmRE /l.iNLOST'J"D.'!E ACCIDENTSTillS OATE7 lf {YES Al.'tKh Actid~ /V:p:lrtfctmJ{\J 0 

WA.SEXCAVATIONWOR.KPER.FOAMED7 /./0 
WAS HAZARDOUS MATER!ALJW ASTE R.£1..E.ASED 00"0 THE ENVI'RONMEm'? // 0 

PRECIPITATION l.AST24 TEMPERA T1J1tE (deg F) W-r.A niER CONDffiONS: 
HOURS (from 0600) Minimum 

1vtf 
(INCHES): tJft (Jf+-Maximum 

CUMULAlTVE DAYS LOST DUE TO Wf..Anra:R.: Uoays 

V ~ in.rtructi<ms given by !he client : 
-

Hz.<anylhlng <l=lnP<d w:ch m;gbt l"'d to z ch"'&< o<dcc" c1..;m? 0 ~~' lfYES. Explafo 
NOTE.: Official Notification of Claim mu.st be made 10 the contr.l.(ting officer by e correspondcnet. 

' 



• ORDNANCE DJSPOSAL RECORD· 
GRID TYJ>BUXO SHOT AMOUNT NOiSEMETER DIRECT10NJ EXPLOSIVES USED COMMENTS 

• • OF TAMP (IT/DECIBEL) DISTANCE 
TO NEAREST BLDG 

' > 

" ,. 
0 

SITE VISITORS 

NAME R.El'RESENTING PURPOSE OF VISIT 
. 

TIME TIME 
ARRlVED DEPARTED 

. 

GENERAL COMMENTS (1NCLUDE ANY DELAYS IN WOR.K PROGRESSt, ~ 

n\':)l""~ uJe.sl v ·wa.'1""- Gva,.....> d~Jtf.j} • ...,,,..., ~ .s:h. 
-f-o cla_(f, 

CERTIFICATION AND SIONA TURE 

Oti behalf of OES, I r.:ertify I.ha! this repol"I is r.:ompletc l!Jld rorn:ct aod .to the best of my knowledge. all equiprne:it l!Jld mare:rial used and work performed during: this 
rcpomng period are in oom_pliancc with the contract plans and s.pcc1filUloons except as noted abovt:. 

SIGNATURE' L ~ ,_,,J DAU ·J;~f /ft: . 
WAYNE EVANS, SR. ux95UPER.vtSOR rl_. 

/ 

. . , 
"'!.,~>"¥..,.'I;,, , .. 
7223 _:;:: 

~~¢) 
~ 



·--~~-.. , ·---
I DAILY ACTIVITIES REPORT Report Number: I) DEMO KEY OPEN BURN KIT 

Contract Number: 22567-325-SC- CLOSURE 

0812 ATI Project No.: 1170-000 Date: 8126198 

EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down~ Days Employee Co. Position Hours 
time Charged 
(Hours) 

LOGISTICS 

SAFE!Y/FlREIEMERGENCY EQUIPMENTIPPE l set I WAR.REN JOHNSON ATI COORDINA~ s 
TOR 

SITE VAN IEA 

GA 72 MAGNUOMER IEA 

BACKHOE IEA 

l 
-~~· r lFT IEA 

CREW BOATS 2 EA 

LCM57BOAT l EA I 
EXPOSURE DAT A TOT AL FOR nns DA TE CUMULATIVE TOTAL FROM TOTAL TO DATE FROM STAR!' 

PREVIOUS REPORT Of PROJECT 

MAN HOURS ON SITE 8 
372 380 

(INCLUDING MOBIOEMOB) 

VEHICLE Mil..EAGE (rNCLUDE 55 4718 4773 
BOTH POV AND RENTAL CAR) 

FLYJNG HOURS 12 12 

NUMBER OF FLIGHTS 2 2 

fMPORTANTT£tEPHONE CONVERSATIONS 

TIME PERSON CALLING RECEIVED BY iaEPHONE Nm-ffiER TOPIC OF DISCUSSION CONVER.SA TION 
RECORD A TT ACHED? 

. 

Safety Actions Taken Today: Tailgate Safety Brief given this morning , See Documentation ofTr.aining Form. 
List Any Adtlltional Safety Training Conducted: 

LIST SAFETY INSPECTIONS CONDUCTED (TYPE, REStn. TS & IN$Pf:C'r0R). 

\VAS PERSO!'>'NU EXPOSl..''RE MONITORING CONDUCTED? IF YES. 'rYPE & INSTRU'MENT(S); NO 

\\'ERE THERE AN''t" LOST TIM£ ACCJOE..,.,,'TS THT$ D . .\ W Ii ( YES Attach Accidcm: Report Foon)· NO 

WAS EXCAVATION WORK PER..FOR&U::D"' NO 

WAS HAZARDOUS MA TERIAUW ASTE R.Ei.£ASED r...'TO THE ENVJROSMliJ.,'TI NO 

PRECIPITATION LAST 24 TEM.PERATURE(dtg F) WEATHER CONDITIONS: 
HOURS (from 0600} Minimum 

(INCHES): Maximum i ClJMULA TIVE DAYS LOST DUE TO 'W'EA THE!t Days . 

Verbal instructions given by lhe client; 

HM anything developed which mighl lead to a ch an gt order or da.irn? D YES ONO If YES, £,.;plain 
NOTE: Offu::ial Notification of Claim musi bt: 1T1<1de 10 the COl!lrattmg officer by separate correspondence. 



ORDNANCE DISPOSAL RECORD 

GRJD T'/1'£ uxo SHOT AMOUNT NOISE METER DIRECTION! EXPLOSIVES USED COMMENTS 

• , Of TAMP {FI'tDECffiEL} DISTANCE 
TO NEAREST BLDG 

SITT VISITORS· 

NAME REPRESENTING PlJRl'OSE OF VISIT TIME TIME 
AR!UVED DEPARTED 

GEN'EIW. COMMENTS (INCLUDE ANY DELAYS IN WORJ( PROGRESS)' 

Loaded drums on Chem Waste Management Vehicle for shipment to disposal facility. 

-C::RTIFICATION AND SIGNATURE 

On behalf of 0£$, l cmify Jhat this repon is eomplcce and com:ct and ,to the best of my knowledge, all equipment and materiat used and work performed during this 
reporting period are in compliance with the contract plans and spccificatiOTis except as noted above . 

./ 
SIGNATURE: DATE9f2.J98 

WAYNE EV ANS.,8f<. UXO SUPERVISOR 



I <. DEMO KEY OPEN BURN KIT 
I 

DAILY ACTIVITIES REPORT Report Number: 
Contract Number: 22567-325-SC· CLOSURE 

0812 ATI Project No.: 1170-000 Date: 8127198 

EQUIPMENT USED TODAY PERSONNEL HOURS 

Equipment Category No. Down~ Days Employee Co. Position Hours 
time Charged 
(Hours) 

LOGISTICS 
/EMERGENCY EQUIPMENTIJ'PE 

I "' ' 
WARREN JOHNSON ATI COORDINA- ' _,, .. 

TOR 

!EA 

GA 72 MAGNETO.MER !EA 

BACKHOE IEA 

IEA ' I 
FORKLIFT 

CREW BOATS 2EA 

< LCM57 BOAT IEA 

EXPOSURE DAT A TOTAL FOR THlSDATE CUMULATIVE TOTAL FROM TOTAL TO DATE FROM START 
PREVIOt,JS REPORT OFPROJECT 

MAN HOURS ON SITE 8 380 388 
(INCLUDING MOB/DEMOB) 

VEHICLE MR.EAGE (INCLUDE 55 4773 4828 
B01'1-t POV AND RENTAL CAR) 

\ FL YrNG HOURS 12 12 

NlJMBER OF FlJGHTS 2 2 

MPORT ANT T£LEPHONE CON VERSA TIO NS 

TIME PERSON CALLING RECEIVED BY TELEPHONE NUMBER TOPIC OF DISCUSSION CONVERSATION 
RECORD A 1T ACHED? 

Safety Actions Taken Today: Tailgate Safety Brief given this morning. See Documentation ofTraining Form, 
List Any Additional Safety Training Conducted; 

LIST SAFETY INSPECTIONS CONDUCTED {TYPE, RES UL iS & INSPECTOR,}; 

WAS fE.RSC!'iNEL EXPOSURE MONITOIUNG COh'D!JCTW'.l ff YES, TYPE&: fNSTRU?>fENT{S}: NO 

WERE THERE A.'N LOST TIME ACCIDENTS THIS I> . .\ TE? If ( YES Auad1 A~dec~ R.epori fomi): NO 

WAS E...-XCAVA TION \i/ORK PER.f0~!ED1 NO 

WAS HAZARDOUS ."AATEIUALJWASTE RELEASEI> fNTO raE ENVJRom.fENTI NO 

PRECIPITATION LAST 24 TEMPERATURE {deg F) WEATHER coNDmONS; 
HOURS (from 0600) Minimum 

~ (INCHES); Ma'l:imum 
CUMULATIVE DAYS LOST DUE TO WEA Tl!ER: Days 

Verbal instn1ctions given by the client : 

Has anything developed which might lead to a chM£C <n'der ot claim? Q YES 0 .NO lfYES, Explain 
NOTE: Official N01ification of Oaim must be made 10 the contracting officer by separate correspondence. 



ORDNA~CE l)lSPOSAL RECORD" " . 
GRJD lYPEUX:O SHOT AMOUNT N01SEMETER DIRECTION/ EXPLOSIVES USED COMMENTS 

" ' OFTAf.1P (FT/DECIBEL) DISTANCE 
TO NEAREST BLDG 

SITE VISITORS" 

NAME REPRESENTING PURPOSE OF VlSIT TIME TIME 
ARRIVED DEPARTED 

GE1'<'ERAL COMMENTS (INCLUDE ANY DELAYS IN WORK PROGRESS)' 

Loaded drums on Chem Waste Management Vehicle for shipment to disposal facility. 

CERTIFICATION AND SIG NA l1JR.E 

On behalf of OES, l cr:rtify that this repon is oomplelt" and COl'l'C(I and ,10 the bc$t of my knowledge, all equip;nent and material used And work pt"fformed during this 
n:pon:in!: period arc ln compliance v.ith the con~t plans and specifications <:~cept as noted above, 

SIGNATURE' -=~ /::;:;::::::;=</;J'.:;~-,,== DA TE 912!98 
WAYNE EVANS. SJL UXO SUPER VISOR 

( 



AppendixB 

Daily Logs 
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AppendixC 

Tailgate Safety Briefings 



Coroorate S;i.fety ':md Hel.lth Program 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Training Course Name: -y1:} lb~ 1ta:E:: ~5.(-!f;eftf/ b 711 I" F 
(General, u o quipmen • 1s1 · • Special) 

Presented By: V<>..C.i L- I fl:-j bog Date: 7/1y/CJ'6 

Topics Discussed 

" J-10 Di~~ i ·~ h-1 '(T-. Work Plan/SSHP/~PP: °("'7<)'' f "'1 iJ '- - s ' 11 c ·\L;vL e _1_uu -
!::6.ti'1 r':t 1A t 61.l D.:"R. 1.~1 i I\' ' 

• U;<O/OE Hazards: ;fvrlv~ plty iJ... 
d~~'\-1;:;;:,-~ re..w 

c:.../,.o,tt1WC~ ,4111~(\ 
/ 

Chemical Hazards: ~j"'1>t:. t~ ~~fv,r~ L /l11 1 ::z1~t11 l'l'e:f 11'.l s 12 <:, . s. 

Physical Hazards: &_b, ~ 2-::J.1;,'ri/;:ft lll b1i~4 Ji; ~Ill- :t 
! · i~< h 1ild Qi IQ!£;- t:::l.*tJ Ci<1 '·\D itll i>'i••· I f:,"::J. <"'di \·~ ·c1 l·iJi ) ) . ; 

Emergency Procedures: 
1':, .J'l'... n B ,;.ir't E: :m .!:b'-si f\l::i:l ~ I 1, l,sJJ 11.lc. ,i 't" ....,,., -<'. 

Other: J$0dT iif't}c*rl,r:r"'o' ,S,Er:t1Jl~ d~'l''lll~W.S 
l? 1:,, VY\.. !b.q,,,:i:, b • I ill·;,, i , I ~si"t k1..: ,.-- 1 ix~ cl s ~;: lcj l'.vi..:c~ .::1:)1/1<1,-,;j 
/"':t<l(; fa 111< k~ •lSz!.; i /'-. 

Attendees 

Printed Name ' f'~~~ tZ/). /,.. c er..l. .:C:: 
,rt/~ £ t/t:J..,..,,S ~ 

' 

Trainer: LW'..d j \':.::: ~ {u_,..,L Date: 1/1LJ/cr?> 
Ce.cl L T~ · J.01:\ 

American Tcehnolugics. lnc. 
3 - 7 

August 15. 1997 



Corpor.:itc: S:ifery "and Health Program 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Training Course Name: JrAth. ~t_ ;D)9~e~ BMtPF 
( eneral,Equtpmen , 1tor, Special) 

Presented By: Ce.Ci L ]7+-jh.uE Date: J -I 6"' er ~ 

Topics Discussed 

Attendees 

Printed NaTe .L 
c;r1 ,K {o r 7 

Trainer: C JBe:jd.rJ/~. 

American T echnofogics. lnc. 
3 - 7 

August 15. 1997 



' Corpor.ue SilJery":i.nd He3lth Progra.-n 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Training Course Name: GI [,Q th. fA Te .~ 1·9(,~ ~ ~ /j' o ( 
( eneral, OXO Equ1pmen , VI r, pec1aJ 

Presented By: Ce-G1 L ~ hxm Date: 7- .J/o-'- Cf 1) 

Topics Discussed 

- Work Plan/SSHP/~PJ': C~~ ~!'::£. &. ]j{dh'Q J) 0:. J ~J l-
. Dt;1- t./t6tt cru ·s - dssi , . 
. UXO/OE Hazards: J311:£.N /-AfJ t}.,_,-~ vn1·Q LL !'.Jt' m§z 

Chemical Harards: i:J:f1:! f ~,.So£} l L 4W1 llll cqa (j 
fYJ.S'lJs . .:, ar e: J!o .c 

'-

Physipal Hazards,0$J" ~TJ1l ~~Bf1kL- ~~D 11,J &--
± t 1J4 Jh c!Vld 1 t1} llA- - 7) · Ff- , -~ 
Emerllncy Procedures: ~MS'f'-~)1 {yQ, l - Di 1G L 9 , Cri\A?.T:-(r-r , - =fi:, -

J . 

oth~: ~<1v1-'Ri1-tv' -~ mc..,q:r'f".4 ~ fA).;,.,r.:i.:/h"' d 
M , <2,.~ ~Ll~2rl i ~ ~ -

Attendees 

/J~ted ~amf-
• 

/I ' 14~'.i: 

~~sa~~ 

Trainer: r_.A_....f>~<::-';;{,. I~ Date: /-[{p' 9 ~ 

Amcrii;an T cchnologies. lnc. 
3 - 7 

August t5. 1997 



Corpornte S.:ifety"and He:ih.h Prog::im 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Training Course Name: U§i~~~tTK .. f:ti'~ 72~1 P~ 
(Genera • qu1pmen , 1s or, pec1a) 

Presented By: 0e..c1 t- 71"7-'-f J, 1i f:L Date: 7 f I 7 / q'b 

Attendees 

Date: '"1/ (J l C{ 'f 

AmcriQl"I T cchnologics. Inc. 
3 - 7 

August IS, 1997 



AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Attendees 

Trainer: Ct:-::/:y~ Date: 7//$/ 9'6 

Atni:rfcan Technologies. Im:. 
3 - 7 

AugllSt l 5, 1997 



.- Corporate S:Jfcty ""and He:r.lth Progr:un 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Training Course Name: ~ll ~TE ~~St t;i BOJE!{:' 
( nerat;OEquipmen • 1s1 or pec1al 

Presented By: Cece I L Tdl.{ b ~A Date: 7 /;Cf / 0
( 9) 

Topics Discussed 

- Work P!an/SSHP/APP: ~/Vfli81?ef::'S r:JF Jjf?tt4V2= J?ci -IJcry;i \- 1J!-AA Drl"' ---"'~g:; __ J'-IAL 1±9 _ 

Date: J /l q / Cj~ 

American T ethnologies. lnt;. 
3 - 7 

August 15, 1997 



AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Topics Discussed 

Chemical Hazards: l -s.") b / r9 B.>t-W I ( / CY1i t- <9rl- rBV' bci/f~. 
v11012s' s exv &tee ' 

Emergenc Pr cedures: \§ I-ff L I/ 
'1.) . ' . ... . 0 

Attendees 

Trainer: c~'--L._A'~ 
I 

Date: ) /? () /q 8 

American Tet:hnologies. lm:. August 15, 1997 
3 - 7 



Corporate S:tfery"'nnd Hc:tlth Progrnm 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Training Course Name: /191tJ ~fJ'E: "5n\gf~-® b fit El l,.e 
(Genera , Equip enf. 1 or, Special) 

Presented By: C~t b TIA-Llb1.}fl,, Date: J /.q 1-J q S" 

Topics Discussed 

Attendees 

, r7 ~Name 

Date: )/c;2 I/ 9 0 

Amr:rican Technologies~ 1nc. 
3 - 7 

August lS, 1997 



Corporntc: Safety"o.nd Hc~th Program 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Training Course Name: _,...Alfil~ cS/flG:-t;j, ~ll1<"'L 
(Genera~Equipmeri~1slor, Special) 

Presented By: Cec-1 L °TYHbLV3i Date: oCJ.wf•'-_I q X 

Topics Discussed 
.. ~\ ,1 

Work Plan/SSHP/APP: 7Cw£ C/Cc.$ - C..h\/\v'Ce. ci-- T 5Tvl'>1l 'S-
tirn C.cW1T1 r>v,5 - lA..it • \ 1.::; &'1vift-S> 

·ux /OEHazards:"5rn;9l'- tl'nl§q Bg...\1"DVe 6~tP'- ,t)ul'11)u,vl~ 
• A lUt\J,,. , 

Attendees 

Date: 7/z.;Jq Fi 

American Tcthnologic:s. lnc. 
3 - 7 

August lS. 1991 



Corpor..ue S.afery "'and He.Ith Program 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Topics Discussed 

Work PI an/SSH PI APP: -if...;:""'"'h"'"· *1''--""H-'-;"1-"f .Lb....._,'j._.o'-"-' _..;;..3..;:o_"'-'c.....:...1:..1.' t!"'"""v_,_< ..;;;""-:::;..__ __ + - (" . 
. UXO/OE Hazards: .>....,"' ) I t! c;,..,. < - td p;<..., 11'r,, J ,,~ 

Physical Hazards: :J:';o. /';;/), ,: 4 11 r51 11 J o ac -
H.,, 0>) "', TtfJ.rz-- - / < _:___ I 

Emergency Procedures: '°' I ! ,? rN-1-... b h r a f c~ e, / 0 ,,,,1"4f 
ri}ri "''l n .. d .044 >trl. . i ' 

Attendees 

American T c:chnologics:. Inc. 
3 - 7 

August lS. 1997 



' Corpor.>tc S.afcty ~d Hc3Ith Program 

AMERICAN TECHNOLOGIES, INC. 
DOCUMENTATION OF TRAINING 

Date: .2 7 ,..Jµ.7 f b? 

Chemical Hazards: __ D._~~>~if~h~~~._J~------------

Physical Hazards: !&~«1 E6t ~J Ll<n, goJ 0 ,,o5 
I • 1 ~ I 

Em#'~~1rocedures: C);I, &¥21-GiuJ . .--d,. #<l-<-'y, .#1~1~ 

Other: L1h i/e,sf::. 1,., bo,,,f' hv'< Exft'?Ju1slu.,o, /JUJ,..-,"f IL 

lum.dZ 'i d <' w. """ $ , ' 

Attendees 

. -~ 

American Technologies. inc. 
3 - 7 

August IS. 1997 



AppendixD 

Quality Control Reports 



•ES •Mslen QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

QC SPECIALIST: " ' 

SCHEDULED INSPECTION ( ) 
DAILY ( ) WEEKLY ( ) 

RESULTS: 

REINSPECTION ( ) 

OTHER(;<) S)", /n c... 

()<)TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFORM..\NCE IS AS FOLLOWS: -.f/.'r-'JZ-""'------

REINSPECTION: 

TASK AND DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORJVIANCE IS AS FOLLOWS: 

A 11-0ES: QCHNSP-RECORD-006 IJ6/04/98 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: <!' 7 - /<; -1f,/ PROJECT SITE: s.:; 14),, i ,/-

QC SPECIALIST: f-

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY 91) WEEKLY ( ) OTHER( )~----~~-

RESULTS: 
(?r°) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSH1'. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORJvfANCE TO WP/SSH1'. 

THE NOTED NON CONFORMANCE IS AS FOLLOWS: _....,p<,_,.,,.{',__J ____ _ 

REINSPECTION: 

TASK AND DATE OF NON CONFORMANCE BEING REINSPECTED: 

~ 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSH1'. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSH1'. 

THE RE-OCCURRING NONCONFOR.!\1ANCE IS AS FOLLOWS: 

ATI-OES: QCI-!NSP·RECORD-006 06104/98 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: o }-1 .y ·'2L PROJECT SITE: V'= 0 . I j 
~ \ 

QC SPECIALIST: ,..,. , 0 t r /-

TASK INSPECTED: 
t: c._ ~ 

SCHEDULED INSPECTION ( ) 
DAILY ( ) WEEKLY ( ) 

REINSPECTION ( ) c L 
OTHER((<} <;;,/J-e <:.. I'd= -

RESULTS: 
y<} TASK IS BEING ACCO!vfPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCO!vfPLISHED IN CONFORi\1A.NCE TO WP/SSHP. 

THE NOTED NONCONFORii1ANCE IS AS FOLLOWS:-. '""'7'""/'-rJ:'+------

REINSPECTION: 

TASK Al"'ID DATE OF NONCONFORt'1ANCE BEING REINSPECTED: 

A / 

RESULTS: 
(('1 TASK IS BEING ACCO!vfPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCO!vfPLISHED IN CONFORMA:.'TCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORtvIANCE IS AS FOLLOWS: 

A 11-0ES: QCl-!NSP-RECOR£l..006 06/04/98 



•U •MVHI QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: o 7 - I) :: 1 Y PROJECT SITE: --r~ ......... ~~W~_,~r+~--, \ 

QC SPECIALIST: l!c<I , 1 1, )..., r ~ 

TASK INSPECTED: , f;_ !, 
\', rV1 ~l 2 e r 

' 
SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY y) WEEKLY ( ) OTHER( ) _______ _ 

RESULTS: 
(/()TASK IS BEING ACCOMPLISHED IN CONFORt\J1ANCE TO WP/SSHP. 
(' ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS:-. +•~i'-lt-/J.,,__ ___ _ 

REINSPECTION: 

TASK AND DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORt\1At'l'CE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORt"VIA.t'l"CE IS AS FOLLOWS: 

ATI-OES: QC!-!NSP-RECORD--006 06104/98 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: 6 J '/ S ' 9 ,p-· PROJECT SITE: J<',,,, t. } ,_, s= f 
~\ 

QC SPECIALIST: """' .. J 1 ),, r ./-

TASK INSPECTED:/ 

13a J<1 !::. ct -?' f f 

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY jK') WEEKLY ( ) OTHER( )--~-----

RESULTS: 
(/<?TASK IS BEING ACCOMPLISHED IN CONFORivfANCE TO \VP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO V/P/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS: _4,__,J ..... 1'""""9--____ _ 

REINSPECTION: 

TASK A.ND DATE OF NONCONFOR.JvlANCE BEING REINSPECTED: 

I 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE \VP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMAt~CE TO \VP/SSHP. 

THE RE-OCCURRING NONCOI'iFOR.JvlA.t'(CE IS AS FOLLOWS: 

AT!-OES: QC!-!NSP·RECOR0-006 0610419& 



-~---IM:. eESaMs.hm QUALITY CONFORI\'IA..1'/CE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: o-? -;c-: qt(' PROJECT SITE: 
7
A('J t" /,, r./

QC SPECIALIST: /,,//, t._)J 
TASK INSPECTED: / 

s;,·7 e- <}Q 1)a 

SCHEDULED INSPECTION ( ) 
DAILY ( ) \VEEKLY ( ) 

RESULTS: 

REINSPECTION ( ) 
OTHER(?\) .5)? . .r, , ·~ ·{ 

(X) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NON CONFORMANCE IS AS FOLLOWS: ;II/ tJ ,fl/"'--"----

REINSPECTION: 

TASK At"'ID 1)% OF NON CONFORMANCE BEING REINSPECTED: 

A/, /9-
I 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMA.N'CE TO T1IE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN C01'irORMA.N'CE TO WP/SSHP. 

THE RE-OCClJRRING NONCONFORl'VIANCE IS AS FOLLOWS: 

ATI-OES; QC!-INSP-R.ECORD-006 06/04/98 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

QC SPECIALIST: J, , . , A.J-<A./1-, 

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY yJ "WEEKLY ( ) OTHER( )--~--~-~ 

RESULTS: 
()<r) TASK IS BEING ACCOMPLISHED IN CONFORlviA!'\fCE TO \VP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFOR.t\l!ANCE TO \VP/SSHP. 

THE NOTED NON CONFORMANCE IS AS FOLLOWS: -~,ri·jff...LrfJ------

REINSPECTION: 

TASK A.lW DATE OF NONCONFOR.t\1ANCE BEING REINSPECTED: 

I 
I 

RESULTS: 
( ) TASK IS BEING ACCO!vfPLISHED IN CONFORlviA!'\fCE TO THE \VP/SSHP, 
( ) TASK IS NOT BEING ACCOMPLISHED IN CO'i'<'FORMANCE TO \VP/SSHP. 

THE RE-OCCURRING NONCONFORt\'lAl~CE IS AS FOLLOWS: 

A 11-0ES: QCl-INSP·RECORD-006 06/,1)4198 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: c'J 2 - I f'' 7 -y' PROJECT SITE: -+~,,__.._i. -r-""L,)'"""'-''-'-j_ ___ _ 
I 

QC SPECIALIST: t.,., , (1) J ; t 

TASKINSPECTED:.S: '." ~j ,' '" 
, I 7 

SCHEDULED INSPECTION ( ) 
DAILY f><J WEEKLY ( ) 

RESULTS: 
( ,,,,-) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
(' ) TASK IS NOT BEING ACCOMPLISHED IN CONFOR.t\lfA . .NCE TO WP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS:-. .... b~j-r/_..tp"------

REINSPECTION: 

TASK Al\!) DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORlvfAt'\l'CE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORl\IIANCE IS AS FOLLOWS: 

A TI-OES: QCI-!NSP·RECORD-006 



-~~e.INc.. aES aMsten QUALITY CONFORMANCE INSPECTION (QCl) RECORD 
See Reverse for Completion Instructions 

DATE: c 7-/ (- '1 y PROJECT SITE: C'= \,j).g..i_/.
t 

QC SPECIALIST: M . GV- \ f-

RESULTS: 
(/"')TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS: _,,_/_,.7..,,.U~----

REINSPECTION: 

TASK Al"li'D DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFOR.i\.1A.NCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONC0l'ff0Rt'1ANCE IS AS FOLLOWS: 

A Tl-OES: QC!-INSP-R.ECORD-006 06/04198 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: C?]~ / ]-ljtf' PRO.TECTSITE: {('"""' uJ_,_J 
\ 

QCSPECIALIST: 1,j\, lo\ ... sf 
TASKINSPECTED: . · · 4)~ 

20 A. \: 5' ·!/ /oef 
I 

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY 0» WEEKLY ( ) OTHER( )-------~ 

RESULTS: -
<)J TASK IS BEING ACCOMPLISHED IN CONFORMA.NCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NON CONFORMANCE IS AS FOLLOWS:-. +-0f-ILf,...,1+1)::. ____ _ 

REINSPECTION: 

TASK AND DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRIJ'IG NONCONFORlYlAI'ICE IS AS FOLLOWS: 

A TI-OES: QC!-!NS?-RECOR.0-006 06104198 



QUALITY CONFORMANCE INSPECTION {QCI) RECORD 
See Reverse for Completion Instructions 

PROJECT SITE: kx 101,. y I: 
l 

QC SPECIALIST: "" , 14 ),,, <; f 
TASK INSPECTED: r I 

Si·t)± ,·A<-. 
\ 

SCHEDULED INSPECTION { ) REINSPECTION ( 
DAILY <:'() WEEKLY { ) OTHER{ )-~~~~~~-

RESULTS: 
()'0 TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NON CONFORMANCE IS AS FOLLOWS:-. ir"J~~H#'-f-----

REINSPECTION: 

TASK AND DATE OF NONCONFORMA."i';'CE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFOR.i\1.A.NCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMAt'!CE TO WP/SSHP. 

THE RE-OCCURRING NONCON"FORivIA.t'ICE IS AS FOLLOWS: 

AT!-OES: QCI-fNSP·RECORD-006 06104198 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE:() J- \)} , °)'{ PROJECT SITE: --+~~.,4 •• ...,.\-l""'-'-'°=-"S_,_,_t ___ _ 

QC SPECIALIST: t&1, !'.1 \.~ ') t 
TASK INSPECTED: f 

1-3 o s r c"J {).) -

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY~) WEEKLY ( ) OTHER( ) _______ _ 

RESULTS: 
( Xf TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO \VP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CO:NrORiv!ANCE TO \VP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS:__,_.!\'-+} }"'"if,__ ___ _ 
. I 

REINSPECTION: 

TASK AND DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CO.NFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORJv!ANCE TO WP/SSHP. 

THE RE-OCCURRING NONCO~-PORJVIANCE IS AS FOLLOWS: 

ATI-OES: QCHNSP-RECOR!).006 06104198 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: o- ? - 11 - 'f l{ PROJECT SITE: __...lG....,.w~,.,_....IA~~~)~f ____ _ 
\ 

QC SPECIALIST: 1iV/. tb\1, /-

TASKINSPECTED: . J;f 
.:s:er 'l 

SCHEDULEDINSPECTION( ) 
DAILY ( ) \YEEKLY ( ) 

RESULTS: 

REINSPECTION ( ) 

OTHER{)cj_7~~·-~z~x-·~1~
1

v~~-C~~~
'/ 

f;>c) TASK IS BEING ACCOMPLISHED IN CONFOR.i\1ANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFOR.i\1ANCE TO WP/SSHP. 

THE NOTED NONCONFORlYIANCE IS AS FOLLOWS:_. +f:o..+{+}Ai]::'-----
f"i j i 

REINSPECTION: 

TASK AND DATE OF NONCONFOAA1ANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFOR.iV!Ai'JCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORivL<\NCE IS AS FOLLOWS: 

ATl·OES: QCI-fNSP-RECOR!).006 06104198 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: o 7' l S --<l J( PROJECT SITE: t(.s, \ \A) -t \ t 

QC SPECIALIST: tV) , ~J_a 5 /--

_T_AS_K_rn_s_PE_c_T_E_D...._T,,,x:,_,.__.c 14~,/ ...,~J~f ...... ~ "~j+/~)"'~,' fr-J+fi~t.~" 1~16+-JJ*,rJ<....,,·,k~-~.,...,..-, +-I' ~"'-~'t~f~t=:,Z__,f e t t 
SCHEDULED INSPECTION ( ) REINSPECTION { ) 
DAlLY ~) WEEKLY ( ) OTHER ( ) ______ _ 

RESULTS: 
( ')<7TASKIS BEING ACCOMPLISHED IN CONFORMA.N'CE TO WP/SSFfP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFOR!\'IANCE IS AS FOLLOWS: --+'<ft.Hi-i'./Jr-----

REINSPECTION: 

TASK AND DATE OF NONCONFOR!\'IANCE BEIN 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSFfP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSFfP. 

THE RE-OCCURRING NONCONFORJ'1ANCE IS AS FOLLOWS: 

ATI-OES: QC!·!NSP-RECORD-006 



QUALITY CONFORMA.~CE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: ('.) J ~ ) '] ·-CJ~ PROJECT SITE: ___,_/(,'"""4'-"l_c-"-\1"""'J-""-=\-'-"' -'--/-_· __ _ 
\ 

QC SPECIALIST: •Nl, W~ \ t 
I 

r I 
SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY K'l \VEEKL Y ( ) OTHER ( ) _______ _ 

RESULTS: _ 
()<)TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORiV1ANCE TO WP/SSHP. 

THE NOTED NONCONFORi\1.ANCE IS AS FOLLOWS: -'-'I\+/ f_,,_tf+------
. I 

REINSPECTION: 

TASK AND DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORiV1ANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORi'1ANCE IS AS FOLLOWS: 

A 11-0ES; QC!-rNSP-RECORD-006 06104198 



QUALIJY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: 0 2 - 2., () - '1 Y PROJECT SITE: /~ . La ) .,... r t 
I ( 

QC SPECIALIST: !X"I , (,LJ . .r y t 
TASK INSPECTED: A 

,-:;;:-.;><;:: { 
l! ,,,-, ...y.~-....... 

~; 

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY .0 WEEKLY ( ) OTHER( ) _______ _ 

RESULTS: 
(,X) TASK IS BEING ACCOMPLISHED IN CONF01Uv1ANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFO&'vfA.NCE TO WP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS: --+fl,,.~+1r-------

REINSPECTION: 

TASK AND DATE OF NONCO!'i'FORt\1ANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSBl'. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSBl'. 

THE RE-OCCURRING NONCONFORMANCE IS AS FOLLO\VS: 

A TI-OES: QCHNSP·RECORD-006 06/04198 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: n 7-Z. a--1y 

QC SPECIALIST: 

PROJECT SITE: .,le, IA L r-1-
\ 

TASK INSPECTED: /- I - /) 4· 
i2os :_ o 7 (t!-f"n,_ 13, Y 

, I ( 

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY ( )}_ WEEKLY ( ) OTHER ( ) _______ _ 

RESULTS: 
( ,)0 TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS: f'j/} 

REINSPECTION: 

TASK Al'ID DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORMANCE IS AS FOLLOWS: 

A TI-OES: QC!-INSP-RECORD-006 06104193 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: (! 7 ';;/ I - rt 
QC SPECIALIST: WJ , \,.;,_J, 9 \ f 
TASKINSPECTED: 

1
. / ;/ / , _ . _ 

z CJ9- -~ ,{? 1,(5:~.t:;; ,&_fl· . I 

RESULTS: 
(/'"")TASK IS BEING ACCOMPLISHED IN CONFOR.!\1ANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

TIIB NOTED NON CONFORMANCE IS AS FOLLOWS:~. iq,<'~..;;!t.....,'!1,__ ___ _ 

REINSPECTION: 

TASK AND DATE OF NONCO.f'i'FORMANCE BEING REINSPECTED: 
!/ 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORMANCE IS AS FOLLOWS: 

A TI-OES: QCl-INSP-RECORD-006 06104198 



( ~ 
~~INC. 

a:ESaMsl.n QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: () '? - 2 ( - S ff' ,/ ~I 
PROJECT SITE: t:. L, (1 ;,~ rf. 

I 
n 

QC SPECIALIST: LVI , L{,),,, \" f 

I 
SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY ye) WEEKLY ( ) OTHER( ) _______ _ 

RESULTS: _ 
K) TASK IS BEfNG ACCOMPLISHED IN CONFOR.!\1ANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFORMA.t'{CE IS AS FOLLO\VS: --------

REINSPECTION: 

TASK AND DATE OF NONCONFORlVIANCE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP, 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONCO!'ff0Rt\1ANCE IS AS FOLLOWS: 

A TI·OES; QCHNSP·RECORD-006 06/04/98 



•ES •Msl.a QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: 0 1- 2. 2. -"1 Y PROJECT SITE: 1<'-R b kj..t (I 
--l;'-'---'-"q1--"~"'-'--'-----

QC SPECIALIST: 1/I IA ~ p <;-1-

TASK INSPECTED:~ 
'/..,~,fbo ,("" '"" c1 ~ .:- a s= {)c,,,.._ ,O~e> f7:.7 ~1 I /' 

REINSPECTION ( ) 
OTHER(,?\:) 57,;' .J( c I'~. c 

SCHEDULED INSPECTION ( ) 
DAILY ( ) WEEKLY ( ) 

RESULTS: • 
( >"¢[ASK IS BEING ACCOMPLISHED IN CONFOR.ivfANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFOR.ivIANCE TO WP/SSHP. 

THE NOTED NON CONFORMANCE IS AS FOLLO\VS: --------

REINSPECTION: 

TASK AND DATE OF NONCONFORMANCE BEING REINSPECTED: 

RESULTS: 
{ ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFOR!VIANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORMANCE IS AS FOLLOWS: 

A 11-0ES: QCl-INSP-RECORD-006 06/04198 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: 0 7- 2 ?- CJ'Y 

QC SPECIALIST: 

PROJECT SITE: //,_, .J.., yf 
I \ 

k,)-{f f 
TASK INSPECTED: 

{ c "'-"'--

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY ( ) WEEKLY ( ) OTHER VJ ~a, "" , 'i~ . L-

RESULTS: • 
(/XfTASK IS BEING ACCOMPLISHED IN CONFORt\1At'\fCE TO \VP!SSHP, 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP, 

THE NOTED NONCONFOR1\1ANCE IS AS FOLLOWS:--------
?11 J4 

REINSPECTION: 

TASK AND DATE OF NON CONFORMANCE BEING REINSPECTED: 

1-

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO \VP!SSHP, 

THE RE-OCCURRING NONCONFORl\1Ai~CE IS AS FOLLOWS: 

A 11-0ES: QCI-INSP-RECORD-006 

/ 



QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

/ 
DATE: 07' <': 5- f 9· 

QC SPECIALIST: Wi • \,{ )., \ ./--

TASK INSPECTED: I -
t3 t7 4 0-Y-?C 

I 

REINSPECTION ( ) SCHEDULED INSPECTION ( ) 
DAILY ri VfEEKLY ( ) OTHER( >~~--~~~~ 

RESULTS: -
(;>9 TASK IS BEING ACCOMPLISHED IN CONFORMt\NCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLUWS: --------

REINSPECTION: 

TASK AND DATE oy )10NCONFO.RlV1ANCE BEING REINSPECTED: 

rVIJ. 

RESULTS: 
( ) TASK IS BEING ACCO:MPLISHED IN CONFORMANCE TO Tiffi WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONCOJ\'FORt\1At'l'CE IS AS FOLLOWS: 

AT!-OES: QCI-INSP·RECORD-006 06104198 

I 



•ES •Mslen QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

QC SPECIALIST: 11-1, \6 \..g \ /-

ry 7 -2 5'- f ~ PROJECT SITE.· "/ ' / .- / ,,') Li) ,tu'-< r / DATE: 
~~-----

TASKINSPECTED: C"J 
JC/If LI'= 

SCHEDULED INSPECTION ( ) 
DAILY ()<} \VEEKL Y ( ) 

RESULTS: -
r Y) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
{' ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFO~;E IS AS FOLLOWS: 

REINSPECTION: 

TASK Al'ID DAT OF NONCONFORJ\'lAL'!CE BEING REINSPECTED: 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORtVfANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORtVfANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORJ\'IANCE IS AS FOLLOWS: 

ATI-OES: QCI-INSP-RECORD-006 06104198 



•ES •Mslen QUALITY CONFORl\1ANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: (j 7 -.( 7-/Y PROJECT SITE: 
1
K4 (; ,!_< c/

QC SPECIALIST: c/'1. /z ,l r-1 
' 

SCHEDULED INSPECTION ( ) REINSPECTION ( ) 
DAILY j:() 'WEEKLY ( ) OTHER ( ) --------

RESULTS: 
()c} TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP_ 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

REINSPECTION: 

TASK AND DATE OF NONCONFORl\1ANCE BEING REINSPECTED: 
/; 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMAL'\!CE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORJvlANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORlvIAl'ICE IS AS FOLLOWS: 

ATl-OES: QCI-INSP-RECORD-006 06/04/98 



~ 
.·~ 

QUALITY CONFORMANCE INSPECTION (QCI) RECORD 
See Reverse for Completion Instructions 

DATE: !') 7 - 2 7-q V PROJECT SITE: [(c.y, , , 'L , ) 
-+1'--"""~\--'-"--""'--'-'----~ 

QC SPECIALIST: trvi , (,, ~. e y- J: 
TASK INSPECTED: 

SCHEDULED INSPECTION ( ) 
DAILY ( ) WEEKLY ( ) 

RESULTS: 

REINSPECTfON ( ) , 
OTHER 0 :;;,,/______......,-( 

(;><)TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE NOTED NONCONFORMANCE IS AS FOLLOWS:--------
)\. 

REINSPECTION: 

TASK AND DATE OF NONCONFORJ\'IANCE BEING REINSPECTED: 

" 

RESULTS: 
( ) TASK IS BEING ACCOMPLISHED IN CONFORMANCE TO THE WP/SSHP. 
( ) TASK IS NOT BEING ACCOMPLISHED IN CONFORMANCE TO WP/SSHP. 

THE RE-OCCURRING NONCONFORivlANCE IS AS FOLLOWS: 

A TJ-OES: QC!-INSP-RECORD-006 06/04/98 



AppendixE 

Air Monitoring Results 



Demolition Key Open Bum Pit Closure 
Removal Report 

AIR MONITORING RES UL TS 

The following is a synopsis of the dates and times of air sampling activities along with 
the Miniram reading recorded. Miniram monitoring took place within the breathing zone 
(within 18 inches of the workers heads) and only while excavation/sifting work was in 
progress. 

DATE TIME READING 

7/15/98 1130 .OOMg/Ml 
1200 .00Mg/M3 

1300 .01 Mg/M3 

1330 .01 Mg/M3 

1400 .00 Mg/M3 

1430 .OOMg!M' 
1500 .01 Mg!M' 

7/16/98 0800 .OOMg!M' 
0900 .01 Mg/M3 

1000 .00 Mg/Ml 
1100 .01 Mg/Ml 
1200 .00Mg/M3 

1300 .00Mg/M3 

1400 .01 Mg/M3 

1500 .01 Mg!M' 
7/17/98 0700 .00 Mg/M3 

0900 .00Mg/M3 

1100 .00 Mg/Ml 
1330 .00 Mg/M3 

1530 .00Mg/M3 

7/18/98 0800 .00Mg/M3 

1000 .01 Mg/M3 

1200 .00 Mg/M3 

1400 .OJ Mg/Ml 
7120/98 0800 .00 Mg/Ml 

1000 .01 Mg/M3 

1200 .00Mg/M3 

1400 .00 Mg/M3 

7/21/98 0800 .00Mg/M3 

1000 .00 Mg/M3 

Subcontract Number 22567-325-SC-0812 ATI/OES September, 1998 

E-1 
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Drawing of OB/OD Pit 
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Appendix G 

Photographs 



PHOTOGRAPH# 

PHOTOGRAPH # 2 



PHOTOGRAPH# l.j 



PHOTOGRAPH# S" 

PHOTOGRAPH# b 





PHOTOGRAPH # 9 
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,- ..r- ,_. I PHOTOGRAPH# l l 

PHOTOGRAPH # I 2.. 
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PHOTOGRAPH# 



PHOTOGRAPH # 11 



PHOTOGRAPH# l '\ 

PHOTOGRAPH #2.0 



PHOTOGRAPH# 22 





AppendixH 

Explosives Docwnentation 

• 



1 

l 

l 
1 

I , 
I 

SHIPPER'S DECLARATION FOR DANGEROUS GOODS (Provide at least two copies to the airline) 

Shipper Air Waybill No. 

Page of Pages 

Shipper's Reference Number 
(optional} 

Consignee 

Two completed and signed copies of this Declaration must WARNING 
be handed to the operator 

TRANSPORT DETAILS 
Failure to comply in all respects with the applicable 
Dangerous Goods Regulations may be in breach c~ 

This shipment is within the Airport of Departure the applicable law, subject to legal penalties. 7!'1's limitations prescribed for: 
(delete non-applicable) Oeciaration must not, in any circumstances, ~!3 

PASSENGER CARGO ·, · completed and/or signed by a consolidator, a 
AND CARGO AIRCRAFT•" forwarder or an IATA cargo agent. AIRCRAFT ONLY· 

Airport of Destination: 
Shipment type: (delete non-applicable) 

I NON·AADIOACTIVEI RADIOAO"TIVE· I 

NATURE AND QUANTITY OF DANGEROUS GOODS 
Proper Shipping Name, Class or Division, UN Number or Identification Number, Packing Group (if required), number of packages, 
and all other required information. 

' . 

--------------------------------------------------Additional Handling Information 

' 

24 hr. Emergency Ccm111e1 ~.No. 

hereby declare that the contents of this consignment are fully and Nameffitle of Signatory 

.iccurately described above by the proper shipping name and are -
classified, packaged, marked and labelled/placarded, and are in all Place and Date .. 
respects in proper condition for transport according to applicable 
international and national governmental regulations. Signature 

'" 

J Style CS3R Labelmaster, An American Labelmark Co" Chicago, IL 60646 (800! 62: ·5808 

(see warning abov&) 

I 
I 
I 
I 
I 

i 



t' • 

-PfUNTED 
~7/,06/98 

HALLIBURTON EN~ SERVICES 
SHIPPING LIST ; 

' ' 
TO -> AMERICAN TECl-ID..OOY ~ ,, .. ,, 

C/O DETECTIVE SERGENT BOBBY RANOOLF 
~E OJUNTY BOMB sa.JAO ~ 

.1... 
5525 COLLEGE RO ·· ' 

,' 
STOCK ISL.ANO, FLORIDA 33040 
305-292-7060 

.... 

PAGE 1 

SHIPPED 
07/06/98 

MT# -> MT116293 

LOAD ID - > FEDEX 

LOCATION 
65000 

OJNTAINERs PALLETS TRIWALLS 

SHIP# -> 0084102 

'liEIGHT SHIP EMPLOYEE 
0 0 1 _ ir:-OQ__ A.HALLIN 

• 
OODER LINE 

PART NUMBER DESCRIPTION QJANTITY. NUMBER ITEM ACCT - LOCN 

• 40039 CHARGE - 5 •• - SSPF - ROX 
CHARGES, SHAPED, o:M1ERCI 
1 • 4S UN0441 PACKI 
N.E.C •• 0300KG/EA (OLD PN 
CA/EX# 9608028 
PRODUCT DESIGNATION: HES
MFG: HALLIBU'ITON ENERGY S 

40 :f:XX-100072878 0001 10629-65000 . 

*~************************** DESTINATION CCMPLETE~***************************** 



' 

DATE ACTION TAKEN 

,,'7/C))( ,{le(!..rrJld. 
7/1Vc1~ 
I ' 

MAGAZINE DATA CARD (EXPLOSIVES ACCOUNTABILITY) 
See Reverse for Completion Instructions 

QUANTITY QUANTITY BALANCE SIGNATURE 
RECEIVED ISSUED 

4//) f?O " (__,<, ,/ - ,/ 

.L/O n tJJ~ It. 
,, 

. v I • . 
7 y f' -- c.,,C, -d _£/ -,Lr, •~A. ,, ;_11,, I "l ' .S/tp , ·f" /? ,..,_ 

/ 

AT!-OES: MAGDATACARD-027 07/09/98 

, SU 



Appendix I 

Waste Disposal Documentation 



" ' ~ -
j';.,, :i ... .).; ·:: -, ~ ., 

wvr.:,,:; 

Chemical Waste Management, Inc. 
Emelle Facility 
P.O. Box 55 
Emelle, Alabama 35459 

Ot:'P.. I'D ~h .. ~rnh>G;;r~ JU.Dlilii"lh/./.464 
205-652-9721 I Recordkeeping and Reporting 

OS NAVAL AIR STATION 
NAVAL AIR STATION 
COMMANDING OFFICE 
KEY WEST, ~L 33040 

1 • :· -

: !" •• •. 1\·~'' 

ACKNOWLEDGEMENT OF RECEIPT OF WASTE SHIPMENT 

Generator Name: US NAVAL AIR STAT ION 
Generator US EFA ID: FL3170500000 

Enclosed is/are your Generator Number Two copy/copies for A:aoama Manifest 
Number(s); CWMA - 0873500 

This copy is to acknowledge that Chemical waste Management, Inc., of Emelle, 
Alabama has received your shipment. As a requireme~t of 40 CFR 26~.12 (b), 
this letter serves to inform you that this facility has the proper permits and 
will accept your ship.~ent upon completion of waste analysis procedures specified 
in the facility's Waste Analysis Plan and as determined in the approval was~e 
profile submitted for thi~/these wastes. 

As of septerr~er 26, 1997, Chemical Waste Management, Inc., Emelle Alabama 
(ALD000622464) is operating under a ?.CM permit (AF.fil1M.'\ Pe=miti issued by t:l:e 
the Alabama Department of <:nvironmental Management. 

Dorothy Oliver 
Recordkeeping and Reporting Tech~ician 

09/23/98 



- _,_ ..... 
1.t.~- --~, "-----~--::- -

HAZARDbUS WASTE MANIFEST 
(As Required By The Alabama Department of Environmental Management) 

qq; 

"" ... 
CHEMICAL WASTE il.1ANAGEMENT, INC. 
Emell$ Fecilitv 
Ah1barna Hiti.-.uv ;1 at Mile rv1atker 163 
l!Ms!lot, Alabama 35459 

EPA ID No, 

A L 0 0 0 01 5 2 1 

No . 

• •• 
' • :r;D~i'°°:·~"":::.l~Ap'.!'.!:p~rov~a~l•:_;=""=''=~=~~=·()ii-f;='==""='=l=4::::=::::=::::..~C~W~•:1~P~ro~fl~~~f!_:=:~~,~~);'lo<;'~~~=:::::;;;:;;::o:::::=:::...)l{)d.Jj/'.J'.f_~~ll:!2Jj_~'.J.:l::J~l.£i!.._ 
T 
0 '* OlBP¢Wl N:'proval # CWM Pro!!le # 

e. 

Special Handling lnstrodion:t end Addltlomt~ Jnic:ti'l&tior. 

Pu~hasa Order# ----------------

\S GENSfiATOR'S EATIFICATION- EM!!liGENCYCONTACT: OOMC: ~-80t}-~24~930C 

' , ... ,,, .. .. ~ ~ ___ 1 ___ . 



Zd. T1ansporter -.:.:J.-Company Name 

CAv•r<Jt) G"i-1 kr 
2~. Transporuir ___ Compar.y Nam.,. 

1~ 

In. 

I 
!L 
i 
' I 

-J , 33, Tnmsponer Aeknowladgemeni of RQCelpr of MaterlsJ:s 

~: P'rt ype<: Nll~ · CJf\ .... ~ I Slgnatum 
~; I , (,k.I' ~ ..,.r; ., 
0 f 34. T1'8'\Spo r ---Ackflcw!eogerm;int of Rec~p! ol Meter'.ais 
~I PMYled.'Ty~d Niiur.e 1 Sl:gnatufi!. •• 11 I 

! ; 35. O!scr&pancy ln~.eatlcri Space 
Ci 

" r l T, 
YI 

°'1!• 
t t.Aonm Day Year 



Lit 1-,. -· . .;. PM 

blN!FOflM HAZARDOUS 
WASTE MANIFEST 

Contlnul!Jticn Sh 

U 
.. 
.. fv(,· "'.. t• 

Company Nam~ 

"" k• ;"i ., '. 

' ' I i a. l I 

' ' 
j ' 

21. Ge::arator's us E?A JO No. Manif&St 
Document No .. 

No 

;b, 

L.:,c..~~~~---"~~~~~~~~~~-+-~+--+---::~-+---1.-:,..;c.,...c...~ 
I' 

!;. 
I 
I 
I h. 
1 
! 

r~: ~~~,.·~~~·~·'..~~t~t;~:~'.:· 
l •' ,,.,." 

/::'f' '.r;_ 1··: . ,: :!:2; : o;';~~'f')'.;~)y~f ',!:f • ;;, . 
/ 32. Speci.31 Hafld~n9 !n.s!!"JC!iO('JS and AQditiOl'.al Info~ 

I r.:..r 1 r o ,'! .. .,~: . .-..-·+.,,-+ "· ,., K-" ('. '( 
! 

~ 33. T~;isporter ,Ack."!Owted\')ement of Aecslpt ot Mater1a!e 

~ l PS~tydffy:ie: Na~ ( Cli t.; ~-..,, ,,f 
~I r) !•.:._ I : .j,.t:,.,. 1 1..;::. ,._.f c.:t ... 

j Slgnsrure -

_,,/C:L 
0 34. Trar;sportru" __ AcknowledgtmGt\t of RaCQ!pt ot Ma1erials 

~ / Pnn..,,Tl"'d Nam• 
e, 
TI ' 

$1Qnatur& 

a 135. Oia::repsl"'.c'f me'Qrtiot1 Spacw 

1 . 

L' 
l' 
T/ 

, 
. •') ' ' ~-· { L! ; 

! 

1 l\1Mrh 

&;;_. _r.. 
I r .. 1::m:n 

0&1e 
Yaar 

Date 
D..•Y Ylte:-· 



.!. 

Certificate of Disposal 
All 59 drwns of contaminated soil receivedjiwn Key West Naval Air Station, 11nder Generator's Waste Profile 

CK3059, and shipped on Non-Hazardous Waste Manifest 37982, were brought lo and disposed of at Waste 

-

Management's Central Sanitary Landfill (Cell Grid WS6) in 

Pompano Beach, on A11gust 27, 1998. 

Central Sanitary Landfill 
3000 NW 48th Street 

Pompano Beach, FL 33073 
(954) 977-9551 

·.'i;: '-----------------------

. ,. f' ; 

I 

I 



, __ ; 

~· '.'.__;;__·' __ ;.~l:!~.fA,~ 
ll: . . ' 

Certificate of Disposal 
All 20 drums of contaminated soil received from Key Wes/ Naval Air Station, under Generator's Waste Profile 

CK3059, and shipped on Non-Hazardous Waste Manifest 37992, were brought to and disposed of at Waste 

Management's Central Sanila1y Landfill (Cell Grid WS6) in 

Pompano Beach, on August 28, 1998. 

Central Sanitary Landfill 
3000 NW 48th Street 

Pompano Beach, FL 33073 
(954) 977-9551 

, ...... ~~~~~-.·r-.-,1.· 
,· ·. 1·1·; 

l 

l 
¥ 

I 



AppendixJ 

Profile Sheets 



,• 

GENERA TOR'S CERTIFICATION 

I hereby certify on behalf of IYfft!AL A I ie STftTI ON
1 

D£'m()U tro tV k€j 
(hereinafter ·Generator"), by my signature and as a duly authorized representative of 
Generator, that the attached is an analysis of and infonnation regarding waste originating 
from the Generator's facility located at Nlli/8£, dllf .ST/([7t>;V,. k£!1 Wcsz; fi._ 

I further certify that the attached analysis and information is provided in compliance with 
ADEM Administrative Code Rules 335-14-3-.08, and that Chemical Waste Management 
has been duly authorized by the Generator to submit the attached information, and this 
Certification where appropriate, in behalf of the Generator and in compliance with the 
aforementioned regulation. 

I further certify under penatty of law that this document and all attachments were prepared 
under my authorization, direction or supervision in accordance with a system designed to 
assure that qualified personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted is, to the best 
of my knowledge and belief, true, accurate, and complete. l am aware that there are 
significant penalties for submitting false information including the possibility of fine and 
imprisonment for knowing violations. 

The Generator understands that any approval by the Department of Environmental 
Management for disposal of any waste described by the submitted information shall not 
relieve the Generator from liability for compliance with all other applicable statutes and 
regulations regardi~ management of hazardous wastes. 

{Signature) 
I 

WAVJ/c Ev,4-./11~ 
(Typed/Printed Name) 

P !( O:JticT /JJl/!V IJG-ee 
(Title) 

(Date) 
¢2/ff 



GENERA TOR'S WASTE PROFILE SHEET 

Service Agreement on File? DYES 
PLEASE PRINT IN INK OR TYPE 

ONO Profile Number. WM! 
Renewal Date: 

CK 3959 
0Hazardous 0TSCA I I 

1. 
3. 
5. 
7. 
9. 
11. 
13. 

1. Description , 
a. Name of Waste: $1) I l- ':i 

2. 

3. 

b. Process Generating Waste: Oi01w1 hu"'nlh.j /n,,.cm cltft;ft,;, tWlcvrts (;ifuur,.). 
I ' I 

c. Color d. Strong odor e. Physical state @ 70"F t. Layers g. Free liquid range 
·NA1Q 0& (describe): golid Qliquid ~ingle layer 

Gas OS fudge OMufti·layer 
t-'...rlh oJ I"\ NllNt 001her h. pH: Range 

GS;,- ..StQ z otq 

i. Liquid Flash Point: 0<73°F 073-99°F 0100-139°F 0140-199"F ~ 200"F ~otapplicable 
j. Chemical Composition (U.t all coMtituentll p<!duding l>alogenated otganiCS, deb<i>, and UHC'$] pment In eny a>r•<•nha!ion and •ullmi! 

representative analysis): 

Constituents Concentration Range Constituents Concentration Range 

I 

k. OOxidizer QPyrophofic DExplosive DRadioadive 
OCarcinogen Olnfectious DShock Sensitive QWater Reactive 

I. Does the waste represented by this profile contain any of the carcinogens which require OSHA 
notification? ~ist in Section B.1.j) ................................................................................. : ........................... . 

m. Does the waste represented by this profile contain dioxins? (list in Section B.1.j) ................................. .. 
n. Does the waste represented by this profile contain asbestos? .......................................... : ................... .. 

If yes, ..• ,......................................................................................................... Oliiable Dnon-liiable 
o. Does the waste represented by this profile contain benzene? ................................................................ . 

If yes, concentration ppm 
Is the waste subject to the benzene waste operations NESHAP? .......................................................... . 

p. Is !lie waste subject to RCRA Subpart CC controls? .................................................... : .......................... . 
If yes, volatile 'organic concentration ppmw 

q. Does the waste contain any Class I or Class II o:z:one-<lepleting substances? ....................................... . 
r. Does the waste contain debris? ~ist in Section B.1.J) .............................................................................. . 

Quantity of Waste 
Estimated Annual Volume 

Shipping lnfonnallon 
a. Packaging: 

__ "?_'! _____ OTons OYards~Drums DOther (specify) 

DYES J21NO 
DYES f.i!INO 
DYES fi<!NO 

DYES ~O 

DYES Ci!NO 
DYES li1JNO 

DYES i:!i!NO 
QYES~O 

DBulk Solid; Type/Si:z:e: OBulk Liquid; Type/Si:z:e: 

)Qtlrum: Type; Size:'5511Ju!!f!!1¢15t!l'fliP,/ilst1/t'l1roLdt.'/ OOther: _..,._-=.,.--.---==---'--
b. Shipping Frequency: Ul'ii!S /I Per: oilci~th oauarter OYear JS'One time DOther 
c. Is this a U.S. Department onransportation (USDOT) Hazardous Material? (lfno, skip d, e, and!)......... OY~E~S-~~0-



GENERATOR'S WASTE PROFILE SHEET 
PLEASE PRINT IN INK OR TYPE 

d. Reportable Quantity (lbs.; kgs.): /I/rt e. Hazard ClassllD #: /() t4 ., 
f. USDOT Shipping Name: N"if:,-------- -'----''"-------
g. Personal Protective Equipment Requirements: . ~/iJ~ri~w~t<~------------,-----------
h. Transporter/Transfer Station: =°"""-------------------"------------

c. Generator's Certification (Please check appropnate responses. sign. and date below.) '. • , 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Is this a USEPA_hazardous waste (4ll CFR Part261)7 If the answer is no, skip to 2. ................................................ . 
a. If yes, idenlify ALL USEPA listed and characteristic waste eode numbers (0, F, K. P, U) __ · -----

b. ff a characteristic hazardous waste, do undertying hazardous constituents 
(UHCs) apply? (ff yes, list in Section B.1.j) ........................................................................... . 

c. Does this was1e «>nlaln debris? (If yes, list size and type in Chemical 
Composition· 8.1.) .............................................................................................................. . 

DYES ONO 

DYES ONO 

Js this a state hazardous waste? ........................................................................................................................ d ........ . 

Identify Al.I. slate hazardous waste codes 

Is the waste from a CERCLA (40 CFR 300, Appendix 8) or state mandated dean-up? ............................................... .. 
If yes, attach Record of Decision {ROD). 1041106 or 122 order or court order that governs stte dean-up 
activity. For state mandated dean--up. provide relevant documentation. 

Does the waste represented by this waste profile sheet contain radioactive material, or is disposal 
regulated.by the Nuclear Regulatory Commission? ....................................................................................................... . 

Does the waste represented by t:ttis waste profile sheet contain concentrations of Polychlorinated 
Biphenyls (PCBs) regulated by 40 CFR 7617 (ff yes, list in Chemical Composition - 8.1.)) ........................................... . 
a. If yes, we111 the PC8s Imported into !he U.S.?........................................................................... DYES QNO 

Do the waste profile sheet and all attachments contain true and accurate descriptions of the waste 
material, and has afi relevant information within the possession of the Gener.a.tor rega'n::ling known or 
suspeeted hazards pertaining to the waste been disclosed to the Contractor? .............................................................. . 

W~I ali changes Which °"""r in the character of the waste be identllied by the Generator and disclosed 
to the Contractor prior to provtding the waste to the Contrac::t:or? ..... ,.,. ..... , ... , .. , ...... " ................................................ H •••• 

OCheck here tt" a Certificate of Destruction or Disposal Is required. 

OYES~O 

OYES~O 

DYES pJNO 

DYES (ii1No 

QYES~O 

DYES p!.NO 

DYES Qiil:lo 
' 

Any sample submitted Is representative as defined in 40 CFR 261 -Appendix I or by using an equivalent method. I aulliorize WM! to obtain a 
sampte from any waste shipment for puqroses of recertification. If this certffic.atian is made by a broker. the undersigned signs as authorized 
agent of the generator and has confirmed the information contained in this Profile Sheet from information provided by the generator and additional 
information as tt: has determined to be reasonably necessary, lf approved for managemenl Contractor has all the necessary pemdts an~ 
li~nses for the waste that has been characteriZ~ and identified by this approved profile. · 

Certification Signature: ~ ~ Tille: f>t\/)..ll5G.C/IWYl1C.1:1( 
Name (Type or Print):, I:qykCYA'k'.S ,;:rg Company Name: /M!Gl?tt!M' t'i!J;/!.lf!WL~li$'..I"l.l:Pate: 7/E-"2/'1? 

OCheck if additional information is attached. Indicate the number of attached pages 

0. WM! Management's Decision • FOR WMI USE ONl.Y 
Management Method OLandfill ONon-hazardous Solidffication OBioremediation Olncineration 

2. 
3. 

O Hazardous Stabilization OO!her (Specify) 
Proposed Ultimate Management Facility: 
Precautions, Special Handling Procedures, or Limilation on Approval: 

4. Waste Form 5. Source 6. Sys1em Type 
Special Waste Decision............................................................................................................... QApproved 
Salesperson's Signature: Date: 
Division Approval Signature'"""'(O"'p-:u'"'·o-n"""'a1"'):------------------ Date: 
S "al Waste provals Person Si nature-,------------------ Date: 

ODlsapproved 



423-220-2748 EECHTEL 

F<>rm 11 Inorp11!c A1111y1cs Data Shttt 
•.G :-lo~ 114'1lT Mothod Type: Tots! Molall 

!s&JDPI• ID: !1Sll14l5-04 

Cue'No.1 

Lev.I: I.OW 

SAS No.: 

A:i&lytlu.l 
'AS No. Aaalyte Con..,.tr&lloa UD.111 .£_~ ..!!. DL I1ntnmien! ID 11.WL 
'.WO..lt.2 ......... 20.G l'8'L lJ I' lO.O TJA6l r- ta'A.l!ll 9111716-1 
•+141.311-) iu!UIO 16' ""'1- II p t.l TJAdl T,...IO'All!l 94!1716·1 

"'~ c..dmium 91..S l'8'L B f $.1 TlA61 1'1'1<1 ICPAl!S 910716-1 
1"'4-<IM ClwmJ..,, JJ )llfl. u p l.3 TU.61 Tl><t !CPAJ!S 9I0716·1 

711.J~fl .. 1 u..i m ll8<'t. e p 1J TIA6l n.c, ICPAES 91&716-l 

1<3 ... 1-6 ~ 1.0 ~ lJ AV 1.0 "!!CVM ~011·1,.1 . 
11~2 S.IO!l!wn l:Z.O ~fl!. lJ p ll.C TlA.ll '!'r... lCPAl!S 9'!1716·1 
7-:1:1-4 SU- 10.1 ~ell. B l' 10.l TIMI 'l'ruo IO'A.1'5 9Sa'lld·l 

Color Bcfan> CW!ty &dl>rt1 Tntun; 
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·· Form ll lnotpnlc AulyH• Data Sheet 

l(l No.• 1143ST Method Typo: Tow »:W. 
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'uieral Enfinddring Laboratori'1s 
Form 1: IHl'll•nk A1udyus Data Sheet 
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I 

GENERATOR'S WASTE PROFILE SHEET 
PLEASE PRINT IN INK OR TYPE 

Service Agreement on Fl!e? DYES ONO 
f8jHazardous 0Non-Hazardous 0TSCA 

Profile Number: WMI 
Renewal Date: 

CK 3960 
I I 

A. Waste Generator Information • · • 

1. 

2. 

3. 

c. Color d. Strong odor e. Physical state @ 70°F f. Layers g. Free liquid range 
]!Ssingle Layer (describe): ~Solid DLiquld tE/I IQ •,;. 

DGas DSludge DMulti-layer 
1-<..-rt~ "1 .... OOther ~r!H:Range 

' Sir. 7 0/.. 

i. Liquid Flash Point: 0<73°F 073-99"F 0100-139°F 0140-199'F O<: 200-F )!JNot applicable 
j. Chemical Composition (wt all °"""- [indudillg halogenated O<l!•ni.:.. debri•, and UHC'sj present in any concentration and submit 

~analysis): 

Cons1ituents Concentration Range Constituents Concentration Range 

k. DOxidizer DPyrophoric DExplosive DRadioactive 
DCarclnogen Dlnfectious DShock Sensitive DWater Reactive 

l. Does the waste represented by this profile contain any of the carcinogens which require OSHA 
notification? (list in Section B.1.D ............................................................................................................ .. 

m. Does the waste represented by this profile contain dioxins? (list In Section B.1.J) .................................. . 
n. Does the waste'represented by this profile contain asbestos? ............................................................... . 

If yes.,............................................................................................................. Ofriable onon-friable 
o. Does the waste'represented by this profile contain benzene? ....................... : ....................................... .. 

If yes, concentration ppm 
ls the waste subject to the benzene waste operations NESHAP? .......................................................... . 

p. ls the waste subject to RCRA Subpart CC controls? .................. : ............................................................ . 
If yes, volatile organic concentration ppmw 

q. Does the waste contain any Class I or Class fl ozone-depleting substances? ....................................... . 
r. Does the waste contain debris? (list in Section 8.1.j) .......................................... : ................................... . 

Quantity of Waste Q 
Estimated Annual Volume \ · 1 OTons DYards ~Drums DO!her (specify) 

Shipping Information · ~ 
a. Packaging: l \' 

OBulk Solid; Type/Size: , "XI Bulk Uquid; Type/Size: 

DYES~O 
DYES NO 
DYES O 

DYES (;aNO 

DYES '1JNO 
DYES iiZ!NO 

DYES f;iiNO 
!,l(fES ONO 

~rum; Type; Size:S'?ja.ll llu/Jlf2/,X35D(s79f:to/lm~".l DO!her: 
b. Sh1ppmg Frequency: Unrts~~~f>lir.CJMonth DQuarter DYeai']ijbne time DO!her . 
c. Is this a U.S. Department of Transportation (USDOl) Hazardous Material? (If no, skip cf i, and !)......... }J(iES ONO 



GENERATOR'S WASTE PROFILE SHEET 
PLEASE PRINT IN INK OR TYPE 

d. Reportable Quantity (lbs.; kgs.): / 0 / 6.s e. Hazard Class/ID#; 
f. USDOTShippingName: t//!Zdf4>0t<sWIJSTESOLtpS A/,().5, P&71T. /Vd-3'077 
g. Personal Protective Equipment Requirements: l'ltF '' 
h. Transporter/Transfer Station: 

r: 

c . . Generator's Certification (Please check appropnate responses. sign. and date below.) 

1. 

2. 

3. 

4. 

5. 

6. 

Is !his a USEPA hazart!ous waste {40 CFR Pan 251)? If the answer is no, skip to 2.................................................. Wes ONO 
a. If yes, Identify ALL USEPA r. tad and characteristic waste coda numliem (0, F, K. P, U) 

o l. Doo 
b. If a c:haracteris c hazardous waste, do underlying hazaroous constituents 

(UHCs) apply? fdy0$, list in Section B.1.D............................................................................ DYES jfiNo 
e. Does this waste contain debris? (ff yes, list size and type ln Chemical 

Composition·B.1,)............................................................................................................... 'Q'!'es ONO 

:~:.:~ !~~·s~':=~:~:t:~;t~·~; ................................... :............................................................................... DYES ji/NO 

Is the waste from a CERCLA (40 CFR 300, Appendix B) or state mandated clean.up?................................................. DYES bNo 
If yes, attach Reccrt! of Decision (ROD). 1041106 or 122 order or ccun omer that governs site clean-up !"" . 
activity. For state mandated ciean..up. provide relevant documentatiOfl. 

Does the waste represented by this waste profile sheet contain radioactive material, or is disposal 
regulated by the Nuclear Regulatory Commission?........................................................................................................ DYES fi?INo 
Does the waste represented by this waste profile sheet contain concentrations of Pofychlorinated 
Biphenyls (PCBs) regulated by 40 CFR 7617 (~yes, list in Chemical Composition. B.1.n............................................ DYES )i;INo 
a. If yes, were the PCBs impotted into the U.5.7........................................................................... DYES ONO 

Do the waste profile sheet and all attachments contain true and accurate desaiptions of the waste 
material. and has all relevant information within the possession of the Generator regarding known or 
suspected hazams pertaining to the waste been disclosed to the Contractor?............................................................... . Ji!ES ONO 

7. Will all changes which occur In the character of the waste be identified by !he Generator and disclosed 
tefyes ONO to the Contractor prior to providing the waste to the Contractor? .................... : ............................................................. .. 

~heck here if a Certificate of Destruction or Disposal is required. 
• 

Any sample Submitted is representative as defined in 40 CFR 261 -Appendix I or by using an equivalent meihod. I authorize WMr to obtain a 
sample from any waste shipment for purposes of recertrfi~tion. If thi.s certification is made by a broker, the undersigned signs as authorized 
agent of the generator and has confirmed the information contained in this Profile Sheet from information provided by the generator and additional 
lr:iformation as it has determined to be reasonably necessary. If approved for management, Contractor has all the necessary permits an~ 
llc:enses-fot the waste that has been charact · ed and identified by this approved profUe. 

tertification Signature: " Trtle: f?ro1J /)1'~§11:: 
Name (Type or Print): · JJA.f#<= t:: t/41'1.S Comi:rany Name: fttnGe Jt.14/Y fe dtnl ~ ~ ki:Pate: 7 /Z '.!./? 8 

OCheck if additional infonnation i~ attached. Indicate the number Of ened pages 

0: WMI Management's Decision • • FOR WMI USE ONl.Y 
1. Management Method Qlandfill ONon-hazardous Solidification OBioremediation Olncineration 

2. 
3. 

OHazardous Stabilization QO!her (Specify) 
Proposed Ultimate Management Facility: 

· 'i>recautions, Special Handling Procedures. or Limitation on Approval: 

4. Waste Form 5. Source 6. System Type 
Special Waste Decision............................................................................................................... (]Approved 

Salesperson's Signature: -;:===:-------------------- Date: 
Division Approval Signature (Optional): . Date: 
Special Waste Approvals Person Si nature: Date: 

QDisapproved 



le~ral Enginurillg Laboratories 
Fon11 l: lttorpnlc Anllly1u Data Shtet 

Collt!'Crt: SECHD0195 La.b Code: Oil!.. 

i:;lM:;•:tril:=: =TCL==P===;--'!Dsle Roatnd: 711$.91 

'"'° Salidlt 0.00 

;AS No. A>tal)'Ta Coo.-lnlhta U..11> C Quo! 
l+IQ.lM Alunlc 14.0 ~~ u--
74'0-J9-l llc1um 611 pif'I, B 

7~H Oldmlum 2'90 ~JIL. 

7'41)-41-J 0.-hun 3.~ 14'1.. tJ 
74!9-91-1 I.ad 1044 ~ 
14:1;.9'/o<! _,. 1.0 lllll- u 
rn:l-411-2 S.!cni•"I ll.ll l'iJL II 
)4'10-U-I 111- 10.1 l'l1L u 

Color Beton: Cla.ritr B•fon: 

Color AJllU': C!arlly Afton 

O.-m.; 

·• 

jcu.nt ID; KW029l5 SBS 

Ca•No.: BAS No.: 

Leveh LOW 

Anabdcal 
M DL mnl'Wllmt m lil1111 -p ~.o TJA6l Tra<. ICPA!S 9"0716-• 

p lJ TIMI -r...• ICl'.US H0716-< 

p 5.1 TIA61 'l'r&<o !CPAES 940716-1 
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p IC.t TIMI 1 ..... 1ans 9!0716-l 

Tutt.rm: 
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Remedial Action Update 

NAS l<ey West 
Naval Facilities Engineering Command, Southern Division 

At Naval Air Station (NAS) Key West, Florida, 
a Resource Conservation and Recovery Act 
(RCRA) closure project has been completed 
on Demolition Key. This closure has been 
conducted as part of the Navy's ongoing RCRA 
compliance program. 

Description of the 
Problem 
NAS previously used the 
Open Bum/Open Disposal pit 
on Demolition Key for the 
thermal treatment of 

Key is only accessible by 
water. It has no docking 
facilities or utilities, and boats 
delivering heavy equipment 
can only land at high tide. 

outdated, unstable or How the Problem Was 
unserviceable military ' Addressed 
ordnance. Demolition Key The remediation 
was also used for ordnance of the Open 
training of Navy Seals and Burn/Open 
Explosive Ordnance Disposal Disposal Pit 
(EOD) personnel. The RCRA included the 
permit detailed the closure following steps: 
requirements for the Open I • A landing craft 
Burn/Open Disposal pit. 1 was used to 
These requirements included 

1

: transport equip· 
, excavating contaminated soils ment, drums 

1

1 
and ordnance related scrap I and equipment 

· metal from the pit. Demolition to the key. 

' 

•The pit was excavated and 
all excavated soils were sifted 
to remove ordnance related 
scrap metal. 
* Each piece of ordnance 
related scrap metal was 
inspected to insure that it was 
free of explosives or explosive 
residue. 
• The excavated soils and 
ordnance related metals were 
loaded into drums. 79 drums 
of soils and 19 drums of scrap 
metal were removed from the 
pit. 
•The drums and equipment 
were loaded onto a landing 
craft and transported to 
Truman Annex for interim 
storage. 
• The ordnance related scrap 
metals were disposed of as 
hazardous waste and the 
soils were disposed of as non 
hazardous waste. 

· Savings Realized 
•The sampling procedure 
developed by Bechtel saved 
$8,000 in waste disposal 
costs. 
• Use of BOQ facilities, 
discount airfares and 
combined trips saved more 
than $3,000. 

Participants (Bechtel Environmental, Inc.; Ensale; Florida Department of Environmental Protection; Naval 
Facilities Engineering Command, Southern Division) 
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Data Validation Report 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QAJQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

35386 
October 15, 1998 
Ensafe 
Key West 
August 21 & 24, 1998 
8 Aqueous Sample(s) with 0 MS/MSD(s) 
7 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQOLevelffi 
SW846 Third Edition 
Volatiles, TCLP Volatiles, Semivolatiles, TCLP Semivolatiles, 
Explosives, TCLP Explosives, Total Petroleum Hydrocarbons, TCLP 
Total Petroleum Hydrocarbons, Metals, TCLP Metals, Ammonia, 
TCLP Ammonia, Nitrate, TCLP Nitrate, Sulfate, TCLP Sulfate 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St. Charles, MO 63304 
(314) 936-1332 •Fax (314) 936-1335 



Data Validation Report 

EnSafe 
Key West 

SDG #: 35386 



Sample Identifications 

ENSAFE!D MATRIX 
120TOOOOOO SOIL 

120-E-000000 WATER 
1208000101 SOIL 
120S000201 SOIL 
120S00030l SOIL 
120S000401 SOIL 
120S00050l SOIL 
1200000501 SOIL 
120Tl 00000 WATER 
120SOOO!Ol WATER 
1208000201 WATER 
!20S000301 WATER 
1208000401 WATER 
120S000501 WATER 
120D00050! WATER 

Total Billable Samples (Water/Soil) 

VOA 
:::<. x 
x 

2 7 

T-VOA 

SDG#35J86 

Samples and Fractions Reviewed 

Anal:ytical Fractions 

VOA• SW846 Volatiles 
T-VOA= SW846 TLCP Volatiles 
SVOA= SW846 Semivolatiles 

T-SVOA= SW846 TCLP Semivolatiles 
EXP= SW846 Explosives 

T-EXP= SW846 TCLP Explosives 
TPH= SW846 Total Petroleum Hydrocarbons 

T-TPH= SW846 TCLP Total PetroleumHydroc..-tmns 
MET= SW846 Metals 

T-MET= SW846 TCLP Metals 
AMM= SW846 Ammonia 

T-AMM= SW846 TCLP Ammonia 
NlT= SW846 Nitrate 

T-NIT= SW846 TCLP Nitrate 
SUL= SW846 Sulfate 

T-SUL= SW846 TCLP Sulfate 





DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260A; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 35386 and 35386T 

A validation was performed on the Volatile Data from SDG 35386 and 35386T. The data was 
evaluated based on the following parameters. 

* 
* 
* 

* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Field Duplicates 
Compound Identification /Quantitation 

* -All criteria were met for this parameter 

002 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-2 

Initial Calibration 

The initial calibration, analyzed on 08-28-98, contained compounds with RRFs less than 
0.050. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (J) and non detects as rejected (UR). 

120-S-0001-01 
120-S-0002-01 
120-S-0003-0 l 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 

acetone (0.034) 

The initial calibration, analyzed on 08-26-98, contained compounds with RRFs less than 
0.050. For the samples and non-compliant compounds listed below, qualify all positive 
results as estimated (J) and non detects as rejected (UR). 

All TCLP samples acetone (0.044) 

Continuing Calibration 

The continuing calibration, N32372.D, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

120-S-0001-01 
120-S-0002-01 
120-S-0003-01 
120-S-0004-01 
12ocs-0005-0l 
120~0-0005-01 

acetone (0.033, 63.2%0) 

003 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-3 

Continuing Calibration (continued) 

Blank 

The continuing calibration, N32372.D, contained compounds with %Ds greater than 90% 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

120-S-0001-01 
120-S-0002-01 
120-S-0003-01 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 

2-butanone (99.6%) 

The continuing calibration, UL6105.D, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

All TCLP samples acetone (0.027) 

The end user should note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the 5X and lOX criteria to field samples. 

Method Blank 

Associated blank: Compound Concentration Action Level 

VBLKl methylene chloride 1 ug/Kg lOug/Kg 

TCLPBLANK methylene chloride 11 ug/L llOug/L 
acetone 25 250 

OU4 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE-4 

Method Blank (continued) 

Samples 

l 20-S-0001-01 

120-S-0002-01 

120-S-0001-01 TCLP 
120-S-0003-01 TCLP 
120-S-0004-01 TCLP 
120-S-0005-01 TCLP 
120-D-0005-01 TCLP 

120-S-0002-01 TCLP 

120-S-0001-01 TCLP 
120-S-0002-01 TCLP 
120-S-0003-01 TCLP 
120-S-0005-01 TCLP 

120-S-0004-01 TCLP 
120-D-0005-01 TCLP 

Field Blank 

Compound 

methylene chloride 

methylene chloride 

methylene chloride 

methylene chloride 

acetone 

acetone 

Associated blank Compound 

120-T-0000-00 

Samples 

120-S-0003-01 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 

methylene chloride 

Compound 

methylene chloride 

System Performance and Overall Assessment 

The data as presented requires qualifications. 

Concentration 

9 ug/L 

Qualification 

CRQL 

u 

CRQL 

u 

CRQL 

u 

Action Level 

90ug/L 

Oualificatjon 

u 

005 



GWSSARY OF DATA QUALIFIERS 

QUALIFICATION COPES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

u""' 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is Jess than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

006 



SUMMARY OF DATA QUALIFICATIONS 

SA.MPLEID COMPQUNDID 

120-S-OOO 1-01 acetone 
120-S-0002-01 
120-S-0003-01 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 

All TCLP samples acetone 

120-S-0001-01 acetone 
120-S-0002-01 
120-S-0003-01 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 

120-S-0001-01 2-butanone 
120-S-0002-01 
120-S-0003-01 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 

All TCLP samples acetone 

120-S-0001-01 methylene chloride 

120-S-0002-01 methylene chloride 

120-S-0001-01 TCLP methylene chloride 
120-S-0003-01 TCLP 
120-S-0004-01 TCLP 
120-S-0005-01 TCLP 
120-D-0005-01 TCLP 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

llL 

+I-

+I-

+I-

+I-

+!-

+ 

+ 

+ 

.QL 

J!UR 

J/UR 

J/UR 

J/UR 

J/UR 

CRQL 

u 

CRQL 

007 



SUMMARY OF DATA QUALIFICATIONS 
Page2 

SAMPLE ID 

120-S-0002-01 TCLP 

120-S-0001-01 TCLP · 
120-S-0002-01 TCLP 
120-S-0003-01 TCLP 
120-S-0005-01 TCLP 

120-S-0004-01 TCLP 
120-D-0005-01 TCLP 

120-S-0003-01 
l 20-S-0004-01 
120-S-0005-01 
120-D-0005-01 

COMPQUNDID 

methylene chloride 

acetone 

acetone 

methylene chloride 

* DL denotes the Fonn I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation finn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+ 

+ 

+ 

u 

CRQL 

u 

u 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This· report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270B; the National 
Functional Guidelines for Organic Data Review, and DQO Level Ill. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 35386 and 35386T 

A validation was performed on the Sernivolatile Data from SDG 35386 and 35386T. The data 
was evaluated based on the following parameters. 

* 
* 
* 
* 
* 
* 

* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Field Duplicates 
Compound Identification /Quantitation 

* -All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Surrogates 

The following samples exhibited below 10 % recoveries for the listed acid surrogates. 
Qualify all acid compound positive results as estimated (J) and non detects as rejected 
(UR). 

Sample ID 
120-S-0002-01 TCLP RE 
120-S--0003-01 TCLP RE 
120-S-0004-01 TCLP RE 
120-S-0005-01 TCLP RE 
120-S-0005-01 

Phenol-d5 
0% 
0 
0 
0 

Compound Identification /Quantitation 

2-Fluomphenol 
6% 
5 
5 
4 

2.4 .6-Tribromophenol 
2% 
2 
1 
4 
4 

Do not use 120-S-0003-0lRE and 120-S-0005--0lRE, in favor of the initial analysis, due 
to non compliant surrogates and internal standard area recoveries. 

Both the initial TCLP analysis and the re-extracted TCLP samples exhibited surrogate 
recoveries below 10%. The initial TCLP samples were extracted at 500 ml and the re
extracted TCLP samples were extracted at lOOOml. Since the re-extracted (lOOOml) TCLP 
samples use the requested reporting limits, use these samples and do not use the initial 
TCLP analysis. 

Do not use 120-D--0005--01 TCLP RE, in favor of the initial analysis, due to non compliant 
surrogates. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

120-S-0002-01 TCLP RE all acid compounds 
120-S-0003-01 TCLP RE 
120-S-0004-01 TCLP RE 
120-S-0005-01 TCLP RE 
120-S-0005-01 

120-S-0003..QlRE all results 
120-S-0005..QlRE 
120-S-0002-01 TCLP 
120-S-0003-01 TCLP 
120-S-0004-01 TCLP 
120-S-0005-01 TCLP 
120-D-0005-01 TCLP RE 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+I-

+I-

JIUR 

do not use 
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DATA ASSESSl\.'.IENT NARRATIVE 

EXPLOSIVES 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, HPLC performance and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8330, the National Functional Guidelines for 
Organic Data Validation, February 1994, and DQO Level III requirements. All comments 
made within this report should be considered when examining the analytical results. Please 
refer the specific findings found in each category to the Summary of Data Qualification table. 

SDG #35386 

A validation was performed on the Explosive Data from SDG 35386. The data was evaluated 
based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • HPLC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 
• Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 

Surrogate Recoveries 

The following sample exhibited a non-compliant recovery for the noted surrogate 
compound. All reported positive and non-detect results are qualified as estimated, 
J/UJ. 

Sample 
120S00030l(TCLP) 

Surrogate 
3 , 4-dinitrotoluene 

JUS 
32% 
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DATA ASSESSMENT NARRATIVE 
EXPLOSIVES ANALYSIS 

PAGE-2 
Field Duplicates 

The following field duplicate pair exhibited non-compliant RPDs. The reported positive 
and non-detect results are qualified as estimated, J/UJ, for the noted compounds. 

120S000501 
120D000501 

2,4-dinitrotoluene (200%) 

The following field duplicate pair exhibited non-compliant RPDs. The reported positive 
and non-detect results are qualified as estimated, J/UJ, for the noted compounds. 

1208000501 (TCLP) 
120D000501 (TCLP) 

Compound Quantitation 

RDX (200%) 
tetry 1 (200 % ) 

For the following sample, do not use the results reported from the dilution analysis. The 
dilution was not required. 

120S000501DL (TCLP) 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference 
>40%, but ,;100% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
> 100% and is < lOX the respective compound CRQL, is qualified as non-detect, 
u. 

4. The positive sample result which exhibited a column quantitation difference 
> 100% and > lOX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 
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DATA ASSESSMENT NARRATIVE 
EXPLOSIVES ANALYSIS 

PAGE-3 
Compound Quantitation (continued) 

The following samples and compounds have been qualified for high column quantitation %Ds. 

Lab HESI 
Sample ID Compound Qim!.,. Qim!.,. Ref. # 

120S000301 2,4-dinitrotoluene 70% p J 2 

System Performance and Overall Assessment 

The data required qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL= 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X (lOX for common laboratory contaminants) the method 
blank value. The sample result for the blank contaminant is rejected and 
the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (lOX for common laboratory contaminants) the 
method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X {lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is not 
qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SA.MPLEID 

120S000301 (TCLP) 

120S000501 
1200000501 

120S000501 (TCLP) 
1200000501 (TCLP) 

120S000501DL (TCLP) 

ALL 

ALL 

ALL 

ALL 

COMPQUNDID 

All Compounds 

2,4--dinitrotoluene 

RDX 
tetryl 

All Compounds 

AllP < 40% 

AllP > 40% 
But,;; 1003 

All P > 100% 
And < lOX CRQL 

All P > 100% 
And > lOX CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+I- JIUJ 

+I- J/UJ 

+I- JIUJ 

+I- Do Not Use 

+ 

+ J 

+ u 

+ NJ 
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DATA ASSESSMEI\1T NARRATIVE 

TPH - MODIFIED 8015 
General 

The organic fmdings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GC performance and calibration 
results. This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW-846 Method 8015 modified for TPH, the National Functional 
Guidelines for Organic Data Validation, February 1994, and DQO Level III requirements. All 
comments made within this report should be considered when examining the analytical results. 
Please refer the specific findings found in each category to the Summary of Data Qualification 
table. 

SDG# 35386 

A validation was performed on the TPH Data from SDG 35386. The data was evaluated 
based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates .. • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

Surrogate Recoveries 

The following sample exhibited a non-compliant recovery for the noted surrogate 
compound. All reported positive and non-detect results are qualified as estimated, 
J/UJ. 

Sample 
120S000501 (TCLP) 

Surrogate 
C39 

.ll 
28% 
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Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
VOLATILE ANALYSIS 

PAGE-2 

The following sample exhibited a non-compliant recovery for the noted surrogate 
compound. All reported positive results are qualified as estimated, J. 

Sample 
120S000301 

Surrogate 
o-terphenyl 

System Performance and Overall Assessment 

The data required qualifications. 

~ 
167% 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

U-

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than SX (lOX for common laboratory contaminants) the method 
blank value. The sample result for the blank contaminant is rejected and 
the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than SX (lOX for common laboratory contaminants) the 
method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than SX (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is not 
qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPQJJNDID 

1208000501 {TCLP) All Compounds 

1208000301 All Compounds 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+!- JfUJ 

+ J 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND WET CHEMISTRY 

The inorganic findings offered in this sereening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level III requirements. All comments made within 
this report should be considered when examining the analytical results. Please refer the 
specific findings found in each category to the Summary of Data Qualification table. 

SDGs # 35386 

A validation was performed on the Metals and wet chemistry Data from SDG 35386. The 
data was evaluated based on the following parameters. 

* 
* 
* 

* 

* 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation blank exhibited contamination for the following elements. 

Elements 
Antimony 
Beryllium 
Copper 
Lead 
Beryllium 
Cadmium 
Copper 
Lead 

Cone. 
l. 93 ug/1 
0.17 ug/l 
I .OJ ug/l 
5.57 ugll 
0.02 mg/kg 
0.05 mg/kg 
0.16 mg/kg 
0.37 mg/kg 

Samples affected 
all TCLP samples below 9.7 ug/1 
no impact 
all TCLP samples below 5.05 ug/l 
no impact 
no impact 
no impact 
no impact 
no impact 
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Zinc 
Strontium 
Tin 

l.83 mg/kg 
0.03 mg/kg 
l .25 mg/kg 

no impact 
no impact 
no impact 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U~. 

The preparation blank exhibited negative bias for the following elements. 

Elements 
Aluminum 
Chromium 
Zinc 
Aluminum 
Antimony 

~ 
-21.4 ug/l 
-1.08 ug/l 
-0.43 ug/l 
-2. 24 mg/kg 
-0.19 mg/kg 

Samples affected 
all TCLP samples below 214 ug/l 
all TCLP samples below 10.8 ug/l 
no impact 
no impact 
all soil samples below 1.9 mg/kg 

This reviewer qualifies all samples results below ten times the negative bias as 
estimated 1 

11J11 or "UJ 11
• 

Matrix Spike recovery results 

The Matrix Spike recoveries for soils Antimony (0%) and Chromium (0%) were 
below 30%. All positive results are qualified as estimated, "J" and all non-detect 
results are rejected. 

The Matrix Spike recoveries for soils for Cadmium (43%) and for TCLP Manganese 
(70%) were below the lower control limits (>30% but <75%). All positive and 
non-detect results are qualified as estimated, "J" or "UJ". 

Matrix Duplicate results 

The RPDs for soils for Aluminum (115%), Chromium (65%) and Strontium (46%) 
were greater than 35% and for TCLP for Sulfate (23%) was greater than 20%. All 
positive results are qualified as estimated, "J". The RPDs for soils for Copper 
(27%) ancl Nickel (28%0 were not greater than 35% and will not be qualified. 

Field Duplicate results 

The RPDs for TCLP samples 120S000501 and 120D000501 for Barium (47%), 
Copper (180%). Manganese (47%) and Zinc (49%) were greater than 35% and for 
soil samples 120S000501 and 120D000501 for Aluminum (79%), Copper (101 %) and 
Lead (63%) were greater than 50%. All positive and non-detect results are qualified 
as estimated, "J" or "UJ". 
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Serial Dilution results 

The serial dilution results for soils for Cadmium, Lead and Zinc and for TCLP for 
Cadmium, Lead, Manganese and Zinc were greater than 10%. All positive results 
are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all TCLP samples below 9. 7 ug/l Sb. + u 
all TCLP samples below 5.05 ug/l Cu. 
all soil samples below I. 9 mg/kg Sb. +/U J/UJ 
all TCLP samples below 214 ug/l Al. 
all TCLP samples below l 0. 8 ug/1 Cu. 
all soil samples Sb and Cr. + J 

u R 
all soil samples Cd. +/U J/UJ 
all TCLP samples Mn. 
all soil samples Al, Cr and + J 

Sr. 
all TCLP samples Sulfate 
TCLP120S00050l ancl Ba, Cu, Mn +/U J/UJ 
120D000501. ancl Zn. 
soil 120S000501 and Al, Cu and +/U J/UJ 
120D000501. Pb. 
all soil samples Cd, Pb and + J 

Zn. 
all TCLP samples Cd, Pb, Mn 

and Zn. 
all "B" results all analytes B J 
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DATALCP3 
10/07/98 

75-01-~ Vinyl chloride 
·.· .~,i)~,z Mtd!YI"" ~bloride • 

67·64·1 Acetonq 
· ··••· g,j$;4 i;i;6;iili1!i<l.~th~~ ·.· .. 

67-66'.3 Chlorofor~ 
· · 1Q7-~;~ \,j:pj.;tiloro,~h•™" 

78-93-3 2-,~~•none <~~K) 
$~'~'-$ C:.lt<ID tlitr~ctilar111~ · 
79-01·6 Trfchloroethene 

·• 71 ;43t~ -~"" .. . 
127-18-4 Tetrachloroethene 

< /100,9Ql7 ciH~i'~i!ilie >•.·•>.•··· ·•···•·>> · >>.··· t 
.... !9t'~~r 1 .• ~'.~!~Mor~~~~.,r~ . 
tl@V~~,. "~*~.;hl~Mb\i~~~i~i\;·· .. ·i>) {}? f Hit t 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: 15 
Time: 15:20 

u 
;u..:~ 

·a .... ~IJK 
8. 
8. 

~ ... ~: 
8. 

.. 8. 



DATALCP3 
10/07/98 

KEY NEST OB/OD 
KEY NEST OB/OD 

SDG# 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: 16 
Time: 15:20 



DATALCP3 
10/07/98 

10?·0~:? 1,2-pichloroethane 
· n-~$>~ 1,\,picMor~t~n 

127·18·4 Tetrachloroethene 
· fa,o1!4 1dciiii!r~oti.e~ •·· 
1$·91:~ Vl~y\ fM~rid~ . 

••· J'!l~?J.~~ ?d!l!O~ (M~K) 

· ~;~;1. :Ui\:,.. \ill\orl~ii ··, 
87·68·3 Hexachlorobutadlene 

< b1!i4i'4ft ll4fM¢ill~~~ii~iihii••·· .)i•.•• ·· 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDGI 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: 32 
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OATALCPJ 

10/07/911 
DY WEST OB/OD 
DY WEST OB/OD 

SDGI 35386 

***Lab Results - Unvalidated.Data - Do NOT Cite*** 

Page: 33 
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DATAtCP3 
10/07/99 

I • 
I 

KEY WBST OB/OD 
KEY WBST OB/OD 

SDGI 35386 

.. 

*** Lab Results - Ullvalidated Data - Do NOT Cite *** 

,.,.. 13 

""'"' 15:20 



DATAl.Cl'l 

10/07/98 
DY WEST OB/OD 
DY WEST OB/OD 

SDGI 35386 

• 

*** Lab Results - unvalidated Data - Do NOT Cite *** 

PaQe: 14 

Time: 15:20 



DATALCl'J 
10/07/98 

~-~@-! ~-~,tbylpti~~~l !R·H~~9p 
. .!94:Mi~ 4,M,~~ylphomql (P:~r,~911 
..... H1.tl'1:;J H,.~~!.,. . ................. · ...... · .. 
······1®'~f1 liti~l~hl~r~~¢illi•••.·· 

118·74·1 Hexachlorobenzene 
af ,~~$ i'!!oi•~blol-~ii~I 
?~:~.;~ ~.~,tI~i~hlor9pt.~~0 1 

·····••··•·•···· 11!1.i~ia. ~;4;4rrr.1~Mi>ri¥1\w~L(·i· 
........... ~!;~;.~ ~'~'~M~r~~~~i~n' 

•.·•·····•· ~J:iR~l· ~li*~i:!ll9r~~hl!f\! 
110-86-1 Pyridine 

.... 

KEY WEST OB/OD 
KBY WEST OB/OD 

SDG# 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page:' 29 
Time: 15:20 



DATALCP3 
10/07/98 

KBY WBST OB/OD 
KBY WBST OB/OD 

SDGll 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: 30 
Time: 15:20 



DATALCP3 
10/07/98 

9~-~~'.7 ~-ll!thrtpll!no\ lo·~·~~~p 
H¥r~~t' ~'*~bYl1'11~1 (1Hr~$,;q 

1~1?·77:J ~.,,9!~ . . . 
< 111§,~~fl' Uf'ohilil~r~nil'l\lt · 

118·74·1 Hexachlorobenzene 
·. ;· $1:-M7i etoi.~h'or~~i · 

~-~:~ ~ .• ~ .• ~;yrichlor~0nol . 
. . ···. lliH!4ia ii(i'1iTrl~bl9i-iiPi~nol . • · · 

~7-~;~. "'·"9~tor~%'t~~;~ 
~1~1i!i1 ~~!!l!!!!!!~r~~~~~nf · 

110-86·1 Pyridine u 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDGI 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: 31 
Time: 15:20 



DATALCPJ 
10/~7/98 Q~I J['I! 

/6J l 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDGI 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 
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DATALCP3 
10/07/98 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

***Lab Results - Unvalidated Data - Do.NOT Cite*** 

Page: 4 
Time: 15:20 



DATALCP3 
10/07/98 

2691-41-0 HMX 
;\ 1J~Fgt4 Rli~ i~ihi\i\tto\ii ··· ·· 

KEY WEST OB/OD 
KKY WEST OB/OD 

SDG# 35386 

:~J11tii~l l1~;i.i~Ii¥~-.Y10n ,:, .·.•·••· ;.. 
4.79:45-8 Tetryl 

i;tiH>~~~ii$ liH~~?:~il'~ 
118-96-7 Trinitrotoluene, 2,4,6· (TNT) 

.Kl*li4e~E~ ~tKll•l\"tY·; ;.·. > .•. 
35572-78-2 2-Am·OMT 

!iii!\ ~~\~~¥! .. zl~'6.lff1Hilhi(ii~Hf 
\rnxi~~;i;~ ~t~iUgMr~~~er~ 
:1;n;;i:;1l llc:;JH~~~~~·>i ·•.··.····x 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Pagel 19 
Time: 15:20 
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.lU~. 
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OATALCP3 
10/07/98 

KBY WEST OB/OD 
KBY WEST OB/OD 

SDG# 35386 

*** Lab Results - Unvalidated Data - nn NOT rit-"' *** 

Pag•: 20 
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DATALCP3 
10/07/98 

9999900·04·5 TPM (8015 Mod.) 160. u 

KEY WEST OB/OD 
KEY WEST OB/OD 

SOO# 35386 

1600. 11. 

*** Lab Results - Unva.l:tdatf!r'I n"i-" - On NO'!' 1"'1 t- ... *** 

10. u 

/ 

Page: 5 
Time: 15:20 

· • I~~~~tt~t;; .i~z; ( 
35386,ot 
1~0S9!JCS!i1 
08/24/9') • 
0~/941'?~ 
09/13/98 soil. 

A .~il/k~ · 

8.3 u . 



DATALCP3 
10/07/98 

9999900·04-5 TPff (8015 Mod.) 8.4 u 

KEY WEST OB/OD 
KEY WEST OB/OD 

900# 35386 

170. u 6.8 u 
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DATALC1'3 

10/07/98 
KRY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

Page: Z1 
Time: 15:io 
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*** Lab Results - Unvalidated Data - Do NOT Cite *** 



DATALCP3 
10/07/98 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

*** Lab Results - UilV<llidated Data - Do NOT CitP *** 

Page: 11 
Time: 15:20 



OATAlCP3 
10/07/98 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

!~ 
*** Lab Results - Unv'alidated Data - Do NOT C:f.te. *** 

Page: 12 
Time: 15:20 



PATALCP] 

10/07/98 
KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

*** Lab Results - Unvalidaterl nR~R - nn n<Yr ri~~ *** 

(~ 

Page: 22 

Time: 15:20 



DATALCP3 

10/07/98 

7.429.·90-S .1.lMllinun (~I) 
i'cifMo~36+o AliH~ <~bl 
... !440'.38·.2 Arse(li~ (As) 

t~46lj~~~ hfldidliiil ·. 
. !440:.4):7 Ueryllhn (Ue) 

744~·43c~ cilm\!Uli tcd) .. 
7440-47·3 Chromiun (Cr) 

}~~~~'"'~ c~I' (Cti> : 
!439-.92·! Lead(Pb) .... · 

' t~i~.•~615 !illiiiideJltn> 

;!·~~4iii24 ~r~~u<ii~)·>.\ ······ ·· 
7440·24·6 Strontlun 

t.i!\t+Wi~i~f !Jijifl$'R) F•i ;~;;;········•· 
7440·62·2 anadlt111 (Vl 

:y;;m6'~i~• Hi\ll1iilllV\i!i!I ,,,.,."' 

0.8 ······s1v 
73.7 

. 16&!lt 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDGft 35386 

*** Lab Reeulte - Unval.ida:ted n~t;q - Do NOT CitP *** 

Page: 23 
Time: 15:20 

1'1?1?11111 
i?frih71j. 
??Ji?.????1 

•·· t?itn1Hf 



DATALCPl 
10/07/98 

KEY WEST OB/OD 
KEY WEST OB/OD 

SIX',,ft 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: Z4 

Time: 15:ZO 



DATAltP3 
10/07/98 

14808•79·8 Sulfate 0.2 u 2100. 1500. 1400. 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

1400. 

Page: 9 
Time: 15:20 



I 
! 
l 

DATALCP3 

10/07/98 

14808·79·Blsulfat• 

! I 0 . CJ1 

...J 

680. 

KRY WEST OB/OD 
KBY WEST OB/OD 

SOO# 35386 

0.2 u 

*** Lab Results - Unvalidat:<>t'I n,..-.,. - nn NOT f"'it-<> *** 

Page: 10 

Tlmo: 15:ZO 



OATALCP3 
10/07/98 

14808·79-B Sulfate 96. 

KEY WBST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

68. 

*** Lab Results - Unvalidat<'<i ""'"'"' - nn NO'!' r-it-~ *** 

f Y 

Page: 27 
Time: 15:20 
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DATALCP3 
10/07/98 

; .. 
>.' ... 

7664-41-7 ""'1onfa <•• Nl 

0 
~ 

1.3 u 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

1- u 

Page: 2 
Time: 1s,20 

_,.___,..,.,.._. __________ ..__ _____ _._ _____ _.. ______ .__ _____ ..__ _____ __._ _____ _, 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 



DATAlCP3 
10/07/98 

7664·41·7 l\mnonie (es N) 0.1 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

0.15 0.13 0.1 

*** Lab Results - unvalidated Data - Do NOT Cite *** 

0.12 

Page: 17 
Time: 15:20 

0.11 



OATALCP3 
10/07/98 

7664·41·7 Anmonta (as N) 0.1 u 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: 18 
Time: 15:20 



OATALCP3 

10/07/98 

9999000·01·1 Nltrote·N!trite·N 0.11 

KEY WEST OB/OD 
KEY WBST OB/OD 

SDG# 35386 

1.8 u 1.4 u 1.4 u 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

1.6 u 

Page: 7 
Time: 15:20 

1.3 u 



DATALCP3 
1Q/07/98 

9999000-01-1 N!trete-Nftrlte-N 2-1 

KEY WEST OB/OD 
KEY WEST OB/OD 

SOO# 35386 

D.1 u 

*** Lab Results - Unvalidated Data - Do NOT Cite *** 

Page: 8 
r;,.., 15:20 



DATALCPJ 
10/07/98 

0.11 

KBY WEST OB/OD 
KEY WEST OB/OD 

SDGll 35386 

0.1 u o. 11 0.1 u 

*** La.b Results - unva.lidat:e<'I n"tc" - nn J\lO'!' <'i '"''" +++ 

Page: 25 
Time: 15:20 

u• •• .• •.. • . •s·••t •..... · .••. " . 
3~liJ6 · .. •.··.·.······· .. • .. •.•.•· .. •.·• .. ·.·. · T , ,.,., . ,,.; ,.-.,_.~ --;. .• ,. .- -~-:~:: --: - - -- . 

0.1 u 0.1 u 



DATALCP3 
10/07/98 

9999000-01-1 Nitrate-Nitrite-N 0.1 u 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDGll 35386 

0. 1 II 

*** Lab Results - Unvalidated Data - Do NOT CH:e *** 

Page: 26 
Time: 15:20 



DATAlCP3 
10/07/98 

7664-41-7 AlllUOnla C•s N) 0.1 u 

KEY WEST OB/OD 
KEY WEST OB/OD 

SDG# 35386 

1.8 u 1.4 u 1.4 u 

*** Lah Results - Unvalidated Data - Do NOT Cj~p ••• 

Page: 

Time: 15:20 

1.6 u 1.3 u 



DATA VALIDATION WORKSHEETS 



HEARTLAND ESI VOA 1 HESl94.1 

MUL Tl-MEDIA VOLATILE ORGANIC FRACTION 

CASE NUMBER: SDG NUMBER:. _ _...,3-=5.-=3;...;:8...::(.,'-----

LABORATORY: Sol)..#u.V.e.$4- J..a,h bf OK 

CLIENT: GtlSafG PROJECT: Key !De.s+ w qg .. , 

REVIEWER: _ _..knf""""'T,,.------ DATE: /D-(2 ~qg 

QA/QC LEVEL 

0 
0 

~ 
0 

NEESA C 
NEESA D 
DQO LEVEL Ill 
DQO LEVEL IV 

Statement Of Work {SOW) 

0 CLP 3/90 
0 CLP 2/88 
0 SW846 8240 
0 SW846 8240 Appendix IX 
~ KUoA 

ANALYSIS MODIFICATIONS;...· ----------------

061 



HEARTLAND ESI VOA 2 

CLP/SW846: 
Region I 
Region Ill 
NYSDEC 

HES194.1 

VOLATILE HOLDING TIMES 

14 days from date of sampling (If properly preserved) 
10 days from VTsR 
14 days from date of sampling (If properly preserved) 
7 days from date VTSR 

1. Were the holding times met for the all volatile analysis? S NO 

If yes, complete the following form for all samples that exceeded holding times. 

EPA SAMPLE NO. MATRIX VTSR OR DATE DATE OF DA Action 

/ 
/ 

/ 
I/ 

Action: 

DA~ 5: 
DA > 5 ;::;; 15: 

DA > 15: 

SAMPLED ANALYSIS 

_/ 

/ 
..... 

/ 
/ 

,...n ;f< 
{\ \'Wt~ 

A ,, y v 

I 

1 IJ 

1 

/ 

DA - The number of days that the holding time was exceeded. 

Qualify all positive results as estimated (J). 
Qualify all positive results as estimated (J) and all non detects 
estimated (UJ). 

" 

Qualify all positive results estimated (J) and reject all non detects. 

062 



SA 
VOLATILE ORGANIC INSTRUME~l'.. PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

) Name: SWL-TULSA Contract: KEY WEST 

Lab Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 35386 

Lab File ID: K24409.D 

Instrument ID: K 

BFB Injection Date: 09/02/98 

BFB Injection Time: 0932 

Matrix: (soil/water) WATER Level:(low/med) LOW Column: (pack/cap) CAP 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
50 15.0 - 40.0% of mass 95 20.8 
75 30.0 - 60.0% of mass 95 46.8 
95 Base peak, 100% relative abundance 100.0 
96 5.0 - 9.0% of mass 95 7.3 

173 Less than 2.0% of mass 174 0.2 ( 0. 3) 1 
174 Greater than 50.0% of mass 95 68.0 
175 5.0 - 9.0% of mass 174 5.8 ( 8.5)1 
176 Greater than 95.0%, but less than 101. 0% of mass 174 66.6 ( 97.8)1 
177 5.0 - 9.0% of mass 176 4.9 ( 7. 3) 2 

6 1 Value is ~mass 174 6 2 Value is ~mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

============ 
VSTDOlO 
VSTD004 
VSTDOOl 
VSTD020 
VSTD040 
VBLK2 
LCS2 
LCSD2 
120E-OOOO-OO 
120T-0000-0A 

-~ .ge 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== ====:::========= 
VSTDOlO K24410.D 
VSTD004 K24411.D 
VSTDOOl K24412.D 
VSTD020 K24413.D 
VSTD040 K24414.D 
K980902A K24415.D 
LCS2 K24416.D 
LCSD2 K24417.D 
35386.01 K24429.D 
35386.02 K24430.D 

FORM V VOA 

DATE TIME 
ANALYZED ANALYZED 

========== ========== 
09/02/98 0941 
09/02/98 1029 
09/02/98 1056 
09/02/98 1123 
09/02/98 1153 
09/02/98 1247 
09/02/98 1314 
09/02/98 1342 
09/02/98 1933 
09/02/98 2000 

8260 
063 
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Report. Date 03-Sep-1996 10:14 

SWOK/AATS 

Start. Cal Date 
End Cal Date 
Quant: Method 
Cal Curve Type 
Target: Version 
Integrator 
Meth.Cd file 
Cal Date 

INITIAL CALIBRATION DATA 

02-SEP-1996 09:41 
02-SEP-1996 10:56 
ISTD 
Averaged 
Target 3 .oo 
HJ:' RTE 
/ch.em/k.i/k960902a.b/6260K-25.m 
03-Sep-1996 08:52 janet 

Calibration File Names: 
Le!llrel 1: /chem/k.i/k960902a.b/k24412.d 
Level 2: /chem/k.i/k980902a.b/k24411.d 
Level 3: /chem/k.i/k9B0902a.b/k24410.d 
Level 4: /chem/k.i/k9B0902a.b/k24413.d 
Level 5: /chem/k.i/k980902a.b/k24414.d 

l • 10 20 <0 

c 5 _; ~rv" X-.l 1 ...... 12 ...... ll ..... 1. Lovel 5 - I• Ull/R•l 1--a..-------------; 1---··t--1---1---·1··· , __ , 
' I 0.230521 0.21,2701 0.2CSlll 0.2• ... •I O.l32fOI 0.21'471 l.l.7411 l J:tTIZDR"Ml"LJWiWMi'IHMIS 

2~ I o."41"! o.&na11 0.515141 o.illHI O.stHt! o.•U>OI •.214t 
lVDm.CllLOllllll! I 0.514561 o.UlHI 0.5312•1 0.6213•1 0.513121 0.1125'1 1.,s21 • 

I# ·- I o.5'7HOI 0.571501 0.211101 o.511'11 o.54476' O.Sl.l.791 •.•UI r. -
1~ 5 C!!UlRO"""""" I 0.335111 0.]54511 0.1651tl o.lJ2lll 0.30154, 0.29914!- ..... 1 r. -
I .... ~ I i.J015'71 1.117711 1.170051 1 .. 2aos:a:1 1.203871 1.2211•1 ·~"''' I 7 >CIOLlltli I o.ootJs~ Q.001311 o.001:a:st 0.010241 0.010••1 o.OOHll -t.3271 

I a l. l. .. Dtc:a:r.oJl0£TSIHE I o.5 .. 101 0.53 ... I 0.491671 o.5231&1 •·•u121 0.520191 6.&291 

I 9 1.1*2~Triehloratri~lu.oraechan I 0.9'!551 0.957911 o.~u211 0.9900!1! a. a9241 I 0.952451 l. tH i (!.._ rN1---
10 ACETCNlt I 0.035Stf 0. Ol4l2j O.OJ6!i!fl 0.033411 0.03<2!! i(".Ol413LJ J.s .. 1.::f1 -
11 ME'rlrn. IODmE I l.24Sll I l.l.CUS:4.2J 1.117"151 l.153211 1.ll'11tt l.152211 4..869{ 

l2 CARS01I' DlSDLPtDE I 1~541161 l.i52laf l.JOJIJj l.l4S03! l.Jl402l l.311341 7.0ttl 

13 MB'l'HYLENB CHUJJlIDZ I 0.1731"11 0.331"101 0.348711 O.l4777f 0.3<'651 O.l$07!5J l.•:i<I 

I 14 Aceconicrile I Q.0827&1 O.Q"1l!S6i 0.069861 0.0751S7f 0.0?189'1 0.074951 6.1111 

I lS Aa.YLOHrrstn.E I 0.017971 0.01116! 0.020541 0.020ltl o. o:z11t I 0.0197Sf ..... , 
I 15 crana-l 2-01~ I o.s,s11t O,SltHj o.sootJ 0.512101 0.4HUI 0.52770} s.11a1 

I 11 Methyl•eerc.~aucyl Ether I 0.311!11 0.290151 IL 303\SS I 0 • .289331 IJ.291S04f 0.291351 l.1"121 

I llllllZJl>IS I .... 5851 0.61''61 0.62'141f 0.641511 0.!15UJ ••• 21341 •.7701 
I l!fi-l-Dt~ I 0.913151 IJ.8405'71 0.84106~ Q.830251 0.819021 0.110311 4.JHI v 
I 20 vnrn.~ I 0.180"791 o .1s?111 0.18512, 0 • .206&'1' 0.204971 0.11'1•1 1.1121 

I 22 cia~l 2-0ICBZ.QR.CETHEl!IB I 0.462141 0.430411 o.••Ull O.tUlll .... 0151 •.>UI 

I 2l 2 z .. DJ:~ARI I o.?4'JU1 D.67'1!41 O.u657ll 0.551 .. f ....... 1 5.Slll ~ 
I 24 2·:atl'1'1sliOHB I 0.022421 ••• 21131 O.Q24t21 O.O:Z45ll 0.0211• u.'2•1.Jl~-
I 2581!~ I 0.184141 Q.18310! 0.19193 I O.U254I o.lll073I 2.l371 

I 25 CBZ.QR.CPORM I 1.527271 0.9JJ51f -0.-&HlSJ O.MOJSI 0.8l.J7'11 1.ooot r. 
I 28 1 l l·TRiatt.oJlOETHME I 0.801111 0.744511 o.1'4ltli 0.153071 0.745,ll l.2HJ 

I 30 1 l•Diau.oaOPJtOPEHB I 0.821381 0.178451 o. 73U•I 0.'109551 o.&65601 o. 7411i'7\ 8.1141 

I ll. CIUUIOH ~ I 0.183731 0,800171 ll.6802tf 0.611501 0.<52581 0.721151 >.2111 
. I ll ......... I x. .. o•t:aa1 0.913'75! 0.!19tlll O.tT51SI 0.982tal 1.002321 3.anl 

I I I I I I I I 

c.. Inclicat.es Error R "' t B.iD or R'"'2 Fa.ilur• C • CO: Fatlw:-e s • SP« Fa.i.lure L • u.aaa. Q • Quad.rack 

064 i • 
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Report Date 03-Sep-l998 l0:l4 

SWOK/AATS 

Start Cal Date 
End Cal Date 
Quant Method 
Cal Curve !)'Pe 
Target Version 
Integrator 
Method file 
Cal Date 

INITIAL CALIBRATION DATA 

02-SEP-l998 09:41 
02-SEP-l998 l0:56 
ISTD 
Averaged 
Target 3.00 
HP RTE . 
/chem/k.i/k980902a.b/8260K-25.m 
03-Sep-1998 08:52 janet 

C<l!l.ibration File Names: 
Level l: /chem/k.i/k980902a.b/k24412.d 
Level 2:- /chem/k.i/k980902a.b/k2441l.d 
Level 3: /chem/k.i/k980902a.b/k24410.d 
Level 4: /chem/k.i/k980902a.b/k244l3.d 
Level S: /chem/k.i/k980902a.b/k24414.d 

;, .· I l I • I 10 

: t)f:ii.au I ""'°1 .1 I ......i 2 I x-.1 l 
i •• •• 
I x-.1 • l """"'1 s 

,. 

.; 

"·'· .. ·• 

I .... I• ISD/2"2 

; 1-------------····i···--t·-··-f----1----i-··f-·-l 
3412: .. tl:C~ I o.a2 .. 1 a.24J•4f 0.221HI 0.231421 o.U'fHI 0 • .'1.16741 2.101 
llt'R.t~ l •·•-•I O.U1HI o.soaa1 0.553811 O.SHSSI 0.571101 1.2111 

1- 37 1 2-o:rcm.aaoP'JtOll.U'I I ••• 21751 0.43&211 O.JT.1411 O.letlll O.lH011 0.401911 6.74.21 

I' JI DIBJUH::MB1'DRB 1 0.211241 0 .. 231071 0.2104ll 0.21'71'71 0.323111 o.221:ui- •.ll.51 
I 39DCHmt~ I 0 .. 6062,~ o.5ll7SI o.u.1so1 o.ss2101 0.5ff541 0.511•3·1 •• '7111 

I 40 2 .. CHii01lOE'nt"f Vllft't. £t:BBI. I .... 1731 o.on••I 0.0071• I 0.012011 0.103101 O.HIHI -.i.9171 L 

I •1 cia•l,J•Dichl.Oiopt:Opane I 0.437931 Q.470111 O.l9177f o • .t.102.9 I 0.4309'71 0.4.'39111 6.HSI 
I 42 4·ME'm!L·2-~ I 0.10 .. •1 O. l.l.161t 0.097691 0.097751 O.l.OUt( 0.10190J S.5471 

44 tor.m::n I o.&12141 0.681221 o.ssn• I 0.601111 0.59-::St71 0.&211•1 6.7Gll 

45 ~ra:n.-1.J-Di~ene I 0.2(0161 0.218901 a.2f.t99I 0.2$6601 o.21us1 0.2633%1 <.so>I 
t6 l 1 2-'t'RICH::t.CltOITRMB I o.Ul::Sll a.17935"1 0.156801 O.l.5956f o.1ess:z1 o.t6l4tl 6.tUI 
•7~ I l.154701 l.04.l77l l..13469! l.091871 'l.. OlltSl 'l..C874GI S.51'J 
41 l l·DIOll'..DROPROPMfl I 0.459271 0.421331 0.41JOS! 0.44604 J 0.4'4,3tl ~-4"421 ··••21 
4.9 2•RUANOMI I 0.01074t o .tooa11 0.115101 0.109341 0.11492 I O.l04UI U.7571 
5GD~ I O.SJt1lf O~tt772l 0.5267(f o.s2r111 ........ , 0.522451 2.11.!l 
S1 l 2·D:ta'ltCHJE'nWIB I 0.227«1 0.25.231 o, 2:a115 I 0.2272St 0.2lH11 0.23466'.f •.1911 
53 l·dm01l0HZDHB I 1.o04HI 0.90S2'7f o.a7J13I 0.8tl701 •• 7752•1 0.191461 •• 1141 
54 c::KtORCBBHZElll I i.2o>io1 l.241731 t.27ti11 1.:1205•1 1.175431 l.2•1011 l.T.111 
SS 1 1 1 2·~B'THMIS I o.'12151 0.561'&1 O.S!Ht2! o.Si:HJI .. ,. .... , 0.51074J J.1211 
56 smn, amrDl!llt I 2.920371 2.111551 2.78t42f 2. 701Sll 2.5Ull31 2.'74f7tl ..... 1 
17 1:1,p .. XYLDIS I i.222011 l.175101 l.UOUI l.ll351l i.oi.n•I 1.142111 •.flll 
sa o-mam I 0~111l71 o ... 12s1 .... SHI 0.863751 o.11u•I o ...... , ..... , 
S9 sm!EllB I 1 • .0071'4! O. tM06 f 1.0'1444 I l..04176( 1.045041 l.QJ40ll >.1HI 
60 mtCM:lfORM I 0.225411 0.225311 0.271tll 0.261191 o.2t1HI o.assHI ll.2lSI 
61 ISOPROPYLBER%DE I 4 .924SCI 4.411411 4.3•5911 4.J68l1t 4.l.166lt 4.433:1'1 •• 1101 

53 B.RtKIBEBZEHI? I 1.012211 0.941061 o.a1c2-.:1 o.a1t1•l •.925511 @.930861 S.5021 
64112:::1·~ I O.l!i750!tl 0.652721 0.'70001 0.648411 o.H<111I o.6,U&I 2.1131 
65 1 2 l-11llatt..oaonD•Alll l o.HIHI O.SOH7j 13.45111J 0.50017f •.nout 0.511141 1.3111 

'' tzwww 1.a ! uzu I latwww I I I :!I. :!Jlt"f t.OOGI L 

I I I 

-c:~ Indicacu Error R • " lf.5t) CJr R."""2 F&ilu:n c .. co: i'ailun: $ • SPCC Pail.uz• i.- ......_ Q • Qua:d'ac.U: 

• 

"' 

v.· 
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Report Date 03-Sep-1996 10:14 

SWOK/AATS 

Start Cal Date 
End Cal Date 
Quant Method 
Cal curve Type 
Target: Version 
Integrat:or 
Method file 
Cal Date 

INITIAL CALIBRATION DATA 

02-SEP-1996 09:41 
02-SEP-1996 10:56 
!STD 
Averaged 
Target 3.00 
HP RTE 
/chem/k.i/k960902a.b/B260K-25.m 

: 03-Sep-1996 06:52 janet 

C<l!l.ibration File Names: 
Level 1: /chem/k.i/k980902a.b/k24412.d 
Level 2: /chem/k.i/k980902a.b/k~4411.d 
Level 3: /chem/k.i/k960902a.b/k24410.d 
Level 4: /chem/k.i/k980902a.b/k24413.d 
Level 5: /chem/k.i/k980902a.b/k24414.d 

j,,. 1 • lQ 2Q I 
I~ I ...,.. 1 I ...,.1 2 I ...,.1 > I ....,.. 4 1 

•• 
.... l. 

,. 

I I - I• ISi>/&'"% I , __ :.__ ___________ , ____ t··--1·-·-f-··--i 1--··i··--I 
67a, .. ~ >.1un1 1.215381 1.23'1111 1.1HH1 1.1,1171· l.ZUOtl •.1u1 
1112·~ l.~171851 l.llt441 l~Cltt'ff 1.021os1 a.ttlH! 1.07Hll 6.7511 

I# fiil 4•c:su:marm.t:DI: 4.015011 3. 74128 I 3.610711 3.471721 l.3'71101 J.<71S:ZI 1.5501 

I" '70135-~ 3.t,0771 l*S43ltl 3.405421 l.t2.T77 I 3.1 .. UI l.51'27r° 7.6901 

I 71tcrt:-B~ 5.03'151 ....... , 4.45JSJI 4.311161 •.07301 •.uout •.7HI 

I 7212.4-~ J.595511 J.281051 l.155101 l.lW91 3.071941 l.217551 --..ia11 

I - 73 aec·S0"1'!I.DlllZB 6.43951! S.756UI s. 7)9061 5.773941 S.2571<1 S.795191 7.1'51 

I 1• i 3 .. 1:11annn 8 N8 l.1&6431 l.9201181 l.8'12171 l.821451 l.78'791 l.tlt2Sl 7,8121 

I 75 P•lSOPltO~ 4,7752&1 4.ll.84tl 4.254.1'01 4.1St13f l.HS32I 4.2762.lf 7 .S9'1I 

I 11 1 4~o:can.1vu•e•zsne 2.204191 l.i887'1 i.12as11 i.a2su1 l~ "183021 1.94&151 s.s111 
I 78 l 2-DIOWJlVJJiDZEHE l.592211 !. S037t1 l.501991 l.4lS1'11 i..J977JI l.48fii22j S.Olll 

I 79n·B~ $.555611 4.991516i 5.0:11031 4.951'261 4.583:&0{ 5.022,51 6.tUI 

I 80 1 2-D:tBROMD-3-CHLCROPltOPNm 0.015121 O.OIS2tj 0.097:tll G,0943fl O.lOOtSI Q.078591 0.9ttj L 

I 81 l l 4-1'R:C~ 1 .. 194471 l.OJ.098J O.iUSll 0.151401 ....... , L.02USI ···••I 
I 81~ 1.2H371 L.070UI ....... , 0.11'171 o.?SJDI O.HH21 O.Htl L 

I ll RAPlmWJ!llll o.t3l<OJ 0.842111 0.1'458f o.826&CI 0.848751 0.80141 4.Ulf 

I 84 l 2 3-'tl.I("l!f••jjBMN?fpH 0.819191 0.7!llt9J 0.613051 o.nossl 0.7091'1 o.7UB71 ... 1751 
IM 104 1~2~or~tcoull 0.514361 0.4.75211 0.4'2131 0.4154'1 0.451571 O .481.1.S f .: .... , 
!M 105 xnmrBS ftot:all o.BUl7I o.aoas1 Q,$15451 O.IU75I o.&llltl 0.84l04l 3.IHI 
1 ................. -----··----··---·--·--·-·-------··--·-··--f 
I• 27D~ a.523721 ....... , o.534<01 O.Sl.Ull 0.544311 o.5•1291 8.3011 
IS 32 1.l~Dl~·d4 0.1592&1 0 .l.19.9$ f o.n•ul 0.183'6' o.22u11 o.1a:a:241 l3~740J 

IS 43 TOUJllll'B .. da 0 ...... 1 0.!81!21 O.U18ll o.&61201 o.OOSHI ····-1 6.91'1 
IS 544 .. ~ ....... , 0.531151 ••• 50451 0.47t•ll 0.511101 o.ct5'1Tf 7.7321 
I I I I l l I I 

.. .. Indie&tff :B..n:c:t Jl • \ RSO ar 1.•2 FaUw:e C • O:C F&i.luze s • sec:c Failure L•L1- a-~e 

• 

I 

.,. 
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SA 
VOLATILE ORGANIC INSTRUMEr:rt_PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

' Name: SWL-TULSA Contract: KEY WEST 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3S386 

Lab File ID: N31249.D 

Instrument ID: N 

BFB Injection Date: 04/29/98 

BFB Injection Time: 0843 

Matrix: (soil/water) SOIL Level: (low/med) LOW Column: (pack/cap) CAP 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ==============================·====================== ====:;::::::========= 
so lS.O - 40.0% of mass 9S 19.4 
7S 30. 0 - 60.0% of mass 95 44.7 
95 Base peak, 100% relative abundance 100.0 
96 s.o - 9.0% of mass 9S 6.8 

173 Less than 2.0% of mass 174 0.0 ( O.O)l 
174 Greater than 50.0% of mass "" 56.8 
175 5.0 - 9.0% of mass 174 - 4.2 ( 7.4)1 
176 Greater than 95.0%, but less than 101. 0% of mass 174 55 .4 ( 97.6)1 
177 5.0 - 9.0% of mass 176 3.6 ( 6.6)2 

' • l-Value is ~ mass 174 • 2-Value is ~ mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA 
SAMPLE NO. 

============ 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

VSTD005 
VSTD020 
VSTD050 
VSTDlOO 
VSTD200 

i :>e 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

===========<=== =;;;:============ 
VSTD005 N31256.D 
VSTD020 N3126l.D 
VSTD050 N3l262.D 
VSTDlOO N31263.D 
VSTD200 N3l264.D 

FORM V VOA 

DATE 
ANALYZED 

========== 
04/29/98 
04/29/98 
04/29/98 
04/29/98 
04/29/98 

TIME 
ANALYZED 

========== 
1221 
1654 
1724 
1756 
1825 

8260 
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-.. 

.port Dace 30-Apr-1998 10:38 ·-
SWOK/AATS 

Start: Cal Date 
End Cal Date 
Quant: Method 
Cal curve Type 
Target Versl.on 
Integrator 
Method file 
Cal Date 

INITIAL CALIBRATION DATA 

29-APR-1998 16:54 
.29-APR-1998 18:56 
ISTD 
Averaged 
Target 3.00 
HP RTE 

: /chem/n.i/n980429a.b/SG8260N.m 
: 30-Apr-1998 08:37 gina 

Calibration File Names: 
Level 1: /chem/n.i/n980429a.b/n31256.d 
Level 2: /chem/n.i/n980429a.b/n31261.d 
t.evel 3: /chem/n.i/n980429a.b/n31262.d 
Level 4: /chem/n.i/n980429a.b/n31263.d 
Level 5: /chem/n.i/n980429a.b/n31264.d 

5 20 50 100 200 I I I I I I I 
I ~. I L ... l.1 I ........ 2 I L ... l 3 I L"""l 4 I L ... I 5.I 
l~ I l I I I I 

1 DICllLOltOOIF~llAllE I 0.879631 0.99111111 1.oawTl 1.104041 1.076341 
I 2 au.-THAllE I 0.541181 0.671471 0.664041 0.67291 I o.6411651 
I l VllffL CHLOlt!DE 1 0.-01 0.5291191 a.572131 o.5111291 0.574721 
I -4-THAllE I 0.437821 o.605041 o.510671 0.508941 0.511531 
I • 5 Cl!UlllllETHAME I 0.253201 O.ZS8251 0.2113971 0.284721 0.2926ll 
I 6 llll~FLUQllQllETHAll£ I 0.965051 1.02636! 1.1011141 1.118161 1.134811 
I 7 ACllOl.EIN I o.omaf 0.022531 o.omzf 0.029021 0.032011 
I 8 1 1-DICHLOROETHEHE I a.442.ZSI 0.331901 0.391831 0.38291 I 0.370001 

,, 
' . 

I I .. , 1~ lSD/1"2 I 
I I 

1.ozm'I 9.0631 
0.63NISI a.mi 
o.smi1 9.3311 
a.514401 11.4081 
0.27455 I - 6.4131 ' 
1.070501 6.751 I 
0.0211111 14.5341 
0.38377f 10.3931 

I 9 1,1.Z·TRICHLOROTRIFLUOAOETHAN I 1.2.6561 f 0.918001 1.033391 1.054081 1.058211~ 11.7761 .Jlf_ 
I 10 ACl!TQllE I 0.088841 0.024871 O.OZ0241 0.018921 o.01m1 _ o.03433 0.995 I 
I 11 METHYL IOOIDE I 1. 7447111 1.5843ZI 1.44881 I 1.274971 1.471194 I 1.50636 I 11.5231 
I 12 CARBON DISULFIDE I 1 .348061 0.841211- 1 .0111221 1.0.02021 1.009241 1 .043881 0.999j L 
I 13 iteet:onitri\e I 0.01381 I 0.006721 O.DD564j 0.005511 0.00698j o.oom1 0.983f L-
I 14 METHYLENE CHLOlllDE I 0.566971 0.323331 0.335701 0.31835f 0.326881 0.374251 0.9991 L 
I 15 ACIYLOlllTRILE I 0.081981 0.048661 0.050951 0.048541 0.056421 0,057311 0.9941 L 
IM 16 1,Z·Oichloroeth.,.. <tot41ll I 0.510861 0.454741 0.538031 0.518301 0.512071 o.506801 6.131 I 
I 17 trona·1 2·0fCllLOROETffEME I 0.463751 O.llUOI 0.38287] 0.351691 0.36451 I 0.37942! 13.2761 
I 18 llllthyl·tert•BUtyl Ether I 0.961971 o.5711521 0.625471 o.s112221 0.653961 0.680431 0.9961 L 
I 19 I 1·01CHLOROETllAllE I 0.922621 0.85352! 0.9"/l!lllll 0.7'MZf 0.850981 o.sao121 8.119 I 
I 20 VINYL ACETATE I 0.526971 0.485281 0.571201 0.451471 0.495681 0.506121 8.946j 
I 21 2 2·DICHLOROPllOPAJIE I 0.786751 0,803371 0.9'1464! 0.92901 I 0.869501 0.8'666! 8.2341 
I 22 ois·1 2·01Clll.OROETNENE I 0.557911! 0.575181 0.693191 0.68491 I . 0.659631 0.63418f 9.'110J 
I 23 2·9Ul:ANOME I o.177621 0.174101 o. 187691 o. 1117561 0.189271 0.18325 I 3.761 I 
I 24 -HLllROMETHAllE I 0.34355 I 0.347241 0.418281 0.41389! 0.405641 0.385721 9.6221 
I 25 CHLOROFORM I 1.154161 1. 1'198111 ! .402991 1.37501 J 1.316671 1 .285741 8.7991 
I 27 1 1 1·TRICHLORCIETllAllE I 0.875661 0.94<1791 1.134101 1 .124241 1.063081 1.027971 11.1141 
I 29 CAllllOll TETRACHLORIDE I D.95881 I 0.842431 1.001491 0.994591 0.92160J 0.943781 6.81171 

! 30 1 1 ·0 I CHLllltOPllOPENE I 0.91950J o.78071 I a.920251 0.910431 0.83654J 0,873491 7.1591 
32 BENZENE I 1.303411 1.346051 1.632191 1.632791 1 .548241 1.492541 10.5671 

I I I I I I I I 
<• Indicates Error R • S lSD or R~Z F1ilure c • C.CC failure S • SPCC fa1lure L • Lineer Q • Quadratic 

i 
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Report Date 

Start Cal Date 
End Cal Date 
Quant Method 
Cal Curve T'.(Pe 
Target Version 
Integrator 
Method file 
Cal··Date . ,, 

-·· 

-
30·Apr·l99S 10:38 

SWOK/AATS 

INITIAL CALIBRATION DATA 

29-APR·l999 16:54 
29·APR·l99S 18:56 
ISTD 
Averaged 
Target 3.00 

: RP RTE 
/chem/n.i/n980429a.b/5G8260N.m 
30·Apr-l998 08:37 gi:ca . 

Calibration File Names: 
Level l: /chem/n.i/n980429a.b/n3l256.d 
Level 2: /chem/n.i/n980429a:b/n3l26l.d 
Level 3: /chem/n.i/n9S0429a.b/n31262.d 
Level 4: /chem/n.i/n990429a.b/n31263.d 
Level 5: /Chem/n.i/n990429a.b/n31264.d 

•• 
I 1s120 1so 110012001_1 t 

cl C_...t I L ... l 1 I L ... l 2 I L-1 3 I L ... l 4 I L ... l 5 I RIF IX ISD/lt"t I 
1---------1 I I I I 1--1 I 
I 33 I 2•DICHLORllETJIAllE I 0.47891 I 0.49032f 0.593391 0.591171 I O.S6509f 0.543681 10.151 I 
f •35 111cHLoaoe1HeNe I o.678081 o.723701 o.854141 o.858761 o.828661 o.71!11671_ 10.4651 
I '36 1 2-01cHLC110PROJ>ANE I o.637761 o.655841 o.804061 o.so19111 o.nooo1 o.733931 11.0261 
1 37 01e11011CM£TH- I o.4821l5f o.496191 o.591671 o.596201 o.5112681 o.549761 10.1491 
I l8 8llllMllllCHl.O!llllETHANE l 1.055251 1.095921 1.334941 1.337441 1.283801 1.2%1471 11.1051 
t 39 2·CHLOl!OETHYL VINYL ETHER I o.312071 o.300301 o.330081 o.340821 o.34684f o.326021 5.9891 
I 40 el1•1,3·Dlchloropropone I D.85508! 0.912411 1.106311 1.112521 1.068821 1.011031 11.7831 
I 41 4·METHYL·2·P!!NTANOllE I 0.460221 0.50261 I 0.608Z4I 0.606UI 0.579271 0.551431 12.0881 
I 43 TOLUENE I 1.001201 0.986441 1.1997111 1.212461 1.145621 1.109081 9.764f 
I 44 tran•·1,3·oiehtoropropene I o.689341 o.74097f o.1189771 o.m101 o.875571 o.818551 11.7831 
I 45 1 1 2·TRICHLCllOETHA•E I 0.449311 0.461441 0.559251 0.556781 0.543581 0.514071 10.5211 
I 46 TETRACHLOROETHENE I 0.876151 0.921921 1.133521 1.155221 1.11DTll 1.039501 12.5251 
I 47 1 3·0ICHL~OPAME I 0.89615 I 0.95934! 1.151061 1.150491 1.117491 1.05491 I 11.2801 
I 48 2•HEXAIKlliE I 0.360201 0.395271 0.487171 0.491381 0.499301 0.446661 14.391 I 
I 49 DIBROllCCHLORONETH- I 1.03281 I 1.122451 1.372751 1.391l11 J 1.377!!0, 1.260561 13.5031 
I 50 1 2·DIBRIJIUTHAME I o.658001 o.nNZI o.aT.ml o.881361 o.8115341 o.m53I 1z.951I 
I s2 C11LOROBE112ENE J 1.630181 1.n6201 2.11a161 2.142411 2.055481 1.93249f 12.4581 
I 53 1·CKLCllOHWllE I 0.536491 0.412571 0.470551 0.47U!!OI 0.451581 0.4'114Qf 9.5761 

I 54 O·Ll-ME I - I - I - l - I· - I 0.000001 - I 
I 55 1 1 1 2•TETIACHLOROETHANE I 0.792421 0.858471 1.054141 1.010201 1.ll36451 0.1162341 13.2681 
I 56 ETHYL BENZENE I 2.563321 2.7ll685j 3.294421 3.32031 I 3.103061 2.997591 11.514! 
I 57 •,p-XYLENES I 1.01001 1.029691 1.2611141 1.279041 1.195901 1.156641 11.1441 
IM 58 Xyl...., (Total> I a.937961 0.982351 1.221271 1.238751 1.166391 1.109341 12.5901 
I 59 o-XYLENE I 0.937961 0.982351 1.22.1271 1.Z3875f 1.166391 1.1119341 12.5901 
I 60 m!IENE I 1.572921 1.644891 2.070021 2.092521 1.99876f 1.87582f 13.1901 
I 61 BIDllOFCllM I o.608Z41 o.651n I o.81m1 o.84mf ·0.8511691 o.'1"56821 1.0001 L 

62 ISDPRll'YLBENZEllE I 5.317661 5.713321 7.048741 6.86$161 6.487691 6..286511 11.8601 
64 BRDM!lllENzewe I 1.490381 1.610401 1.m69f 1.\143881 1.119386f 1.78364f 12.m1 
65 1 1 2 2•TETllACHUlllOETKAME I 1.705951 1.655141 2.!5738f 2.102801 1.9572'31 1.9157Df 11.8761 

'---------1 I I I I l I i I 
<• Indicates Error R • X RS:O or R~2 Failure C =CCC Failure S a SPCC Failure L =Linear Q •Quadratic 
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... 

··-
t{eport Date 30-Apr-1998 10:38 

SWOK/AATS 

Start Cal Dat.e 

INITIAL CALIBRATION DATA 

29·Al?R·l998 16:54 
29-Al?R-1998 18:56 
ISTD 
Averaged 
Target. 3 . oo . 

· End Cal Date 
Quane Met.hod 
Cal Curve 'fyPe 
Target Version 
Int.egrat.or 
Met.hod file 
cal Dat.e 

HP RTE 
/cheln/n.i/n980429a.b/5G8260N.m 
30-Apr-1998 08:37 gina 

Ca.lJbrat.ion File Names: 
Level l: I chem/n. i/n980429a.b/n3,l256 .d 
Level 2: /chem/n.i/n980429a.b/n3126l.d 
Level 3: /chem/n.i/n980429a.b/n31262.d 
Level 4: /chem/n.i/n980429a.b/n31263.d 
Level S: /chem/n.i/n980429a.b/n31264.d 

I I s I ZD I 50 I 100 t zoo I 
.1 ~ I L..,.l 1 I L ... l Z I L ... t 3 I Lewi 4 I L..,.t 5 I 

I I I I I t 
I 66 1 Z 3·TRICHLOROPllOPAllE I 1.409961 1.490901 1.7'6701 1.667231 1.876331 
I 67 trans·1,4•DICffLOllO-Z·SUTEN I D.1421f 0.13350( 0.16551 ( 0.161'181 0.168411 
I ,68 n-PROPYUIEllll!iE I 1.422541 1.51061 I 1.818941 1.186841 1.66011 I 
I ~Ni Z·CllLOROTOLUEliE I 1.Z7438I 1.416971 1.715331 1.641331 1.55610f 
I 70 4•CHLOROTOLUENE I 4.SW.OI 5.223261 6.345331 6.115681 5.64401 I 
I 71 1 3 5·TRIM£THYL8EllZ!li£ I 4.35811 I 4.610931 5.64331 I 5.505!91 5.10159f 
I 1< tert•BUTYUEllZl!NE I 4.533361 4.1143671 5.971381 5.843491 5.426671 
I 73 1 2 4•TRIMETHYLllEllZENE I 4.39533( 4.64260( 5.684321 5.594471 5.20905( 
I 74 see·8UTYlllEMZENE I 6.6T.?741 7.12502( a.851771 a.67015 I 8.04308( 
I 75 1 3·DICHl.OROBENZENE I Z.64486( Z.92.03BI 3.60011 I 3.553561 3.386541 
I 77 p·!S<JPROPYLTOlUENE I 5.170371 s.40875L 6.735611 6.60351 I 6.015441 
I 7B 1 4·01CHLOROllENUNE I Z.81650f 3.036161 l.69221 I 3.66655 I 3.474031 
I 79 1 2·DICHLOROllENZENE I 2.501081 2.653561 3.217591 l.Z16Z6j 3.091081 
I 80 n•BUTYlBENZENE I 5.208741 5.494961 6.1147831 6.759001 6.133011 
I 81 1 2·Dllllltl«l•3·CllLOROPROPAllE I 0.640521 0.526401 0.5117461 a.475251 0.461621 
I 8Z 1 2 4•TRICHLOROBEllZENE t 1.3111841 1.479181 1.92387( 2.03424( 1.93355 I 
I 113 llEXACHLOROBUTADIENE I 1.159971 1.11978( 1.472161 1.53330( 1.3111061 
I 84 llAPMTHALENE I Z.042.171 Z.17201l Z. 77655 I Z.901501 2.807531 
I 85 1 Z 3·TRICHLOROIWlll!iE I 1.011860I 1.1711451 1.557561 1.644161 1.56040( 
I 
IS 26 DIBR<lllDfllJOlllJIETNAllE I o.571!S1I D.551981 D.570131 0.562081· G.560781 
IS 31 1,Z·DICHLOROETHANE·d4 I 0.235361 0.217791 o.zsnz1 D.285671 o.ZZB971 
IS 4Z TllWENE·dll I 0.919081 0.11119571 0:1196981 o.899101 0.11119981 
IS 63 4·BallllDFLUDRilseNZENE I 0.685761 0.647801 Q.65939f 0.668WI 0.653941 
I I I I I I I 

:. .. 

- I I 
RRF IX RSD/R"2 I 

I I 
1.6.mi!( 11.5461 
D.155781 10.2111 
1.63981 I 10.475f 
1.5ZD82I- 11.6291 
5.634141 10.91191 
5.11'391 I 11.0101 
5.32491 I 11.7401 
5.10515! 11.1az1 
7.872551 lZ.0881 
3.ZZ109I 13.0251 
5.9116741 11.6401 
3.337091 11.7501 
2.93991 I 11.5651 
6.088711 lZ.053! 
D.5ZZZ5 I 13.5761 
1.750541 0.9981 L 
1.33325 I 13.891 I 
2.5399'51 0.9991 l 
1.405113( 0.'1981 l 

I 
0.565861 1.4661 
o.Z4900I 9.2561 
0.8911941 1.:m1 
0.66'5061 2.ZZBI 

I I 
<~ lnclic.ates Erl"Or R ~ X RSD ar R~2 Failure C =CCC Fa1l~ s = SPCC Fai. lure L,• Lfrwa,. Q • Quadratic. 

• . 

070 
18 



SA 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

1 Name: SWL-TULSA Contract: KEY WEST 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: N32370.D BFB Injection Date: 08/28/98 

BFB Injection Time: 1121 Instrument ID: N 

Matrix:(soil/water) SOIL Level: (low/med) LOW Column:(pack/cap) CAP 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
50 
75 
95 
96 

173 
174 
175 
176 
177 

15.0 - 40.0% of mass 95 ______________ ~ 
30.0 - 60.0% of mass 95 Base peak, 100% relativ_e_a~b-u_n_d~a-n_c_e _________ _ 
5.0 - 9.0% of mass 95 
Less than 2.0% of mas-s~l~7~4~-------------
Greater than 50.0% of mass 95 
5.0 - 9.0% of mass 174 -----------~ 
Greater than 95.0%, but less than 101.0% of mass 174 
5.0 - 9.0% of mass 176 _______________ _ 

17.7 
43.6 

100.0 
7.0 
0.2 

66.2 
4.7 

65.9 
4.4 

1-Value is % mass 174 2-Value is % mass 176 

0.2)1 

7 .2) 1 
99.5)1 
6.7)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

============ 
VSTD050 
VBLKl 
LCSl 
120S-0001-01 
120S-0002-0l 
120S-0003-01 
120S-0004-0l 
120S-0005-01 
120D-0005-0l 
120T-0000-0B 
LCSDl 

._ ,;e 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== ============== 
VSTD050 N32372.D 
N980828A N32374 .D 
LCSl N32376.D 
35386.03 N32377.D 
35386.04 N32378.D 
35386.05 N32379.D 
35386.06 N32380.D 
35386.07 N32381.D 
35386.08 N32382.D 
35386.09 N32383.D 
LCSDl N32384.D 

FORM V VOA 

DATE TIME 
ANALYZED ANALYZED 

========== ========== 
08/28/98 1206 
08/28/98 1319 
08/28/98 1453 
08/28/98 1548 
08/28/98 1614 
08/28/98 1641 
08/28/98 1708 
08/28/98 1735 
08/28/98 1801 
08/28/98 1828 
08/28/98 1854 

8260 
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12 



·• 

Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublist 
Inst:rument 
ICAL Analyzed 

-·-

··-%- DRIFT REPORT 

n32372.d 
VSTDOSO 
VSTDOSO 
/chem/n.i/n980828a.b/SG8260N.m 
SERETHA 
28-AUG-98 12:06 
all 
n 
29-APR-98 16:S<l to 29-APR-98 18:S6 

Compound Amount Nominal %- Drift Flag RRF 
-------------------------------------------------------------------------
DICHLORODIFLUOROMETHANE 47.20 SO.CO -S.6'. 
CHLOROMETHANE 34.66 SO.CO -30.7 
VINYL CHLORIDE 40.07 SO.CO ,/ ~.19 .. 9 
BROMOMETHANE 49.0S SO.CO -1.9 
CHLOROETHANE 4S.S8 SO.CO -!LS 
TRICHLOROFLUOROMETHANE 46.SS SO.CO -6.9 
ACROLEIN S07.39 SOC.CO l.S 
1 1-DICHLOROETHENE SS.9S SO.CO J 11.9 
1,1,2-TRICHLOROTRIFLUOROETHAN 43.00 SO.CO -14.~ 
ACETONE 81. 61 S 0. 00 C::::53 :> 

0 .970 
0.444 
0.436 
a.sos 
0.2SO 

~ 
0.430 

d ci3a) 
METHYL IODIDE 12.13 SO.CO -7S.7 0.366 
CARBON DISULFIDE 41.74 SO.CO -16.S 0.834 

. .l\QatQRit;;ile 415~.Q; ;gg,gg 739 .. 6 e.e57 
· .:,,1METHYLENE CHLORIDE 64. SS SO. 00 29. 7 0. 428 
' ACR.YLONITRILE S79.63 SOC.CO lS.9 0.061 

1,2-Dichloroethene (total) 101.90 100.00 1.9 O.S16 
trans-1 2-DICHLOROETHENE 62. 64 SO. 00 2S .3 • 0 .47S 
Methyl-tert-Butyl Ether 61.3S SO.CO 22.7 0.769 
1 1-DICHLOROETHANE so.as so.co - 0.2 0.882 
VINYL ACETATE 61.63 SO.CO 23.3 0.624 
2 2-DICHLOROPROPANE 47.14 SO.CO ·..f>.7 0.817 

~~~~i.io:CHLOROETHENE ~~:~~ ~g:gg d;:t:>:JljL g:~~~ 
BROMOCHLOROMETHANE 48.40 SO.CO -3.2 0.373 
CHLOROFORM 44.74 SO.CO ./ -10.S l.lSl 
DIBROMOFLUOROMETHANE S2.71 SO.CO S.4 O.S97 
1 1 1-TRICHLOROETHANE 47.SO SO.CO -S.O 0.977 
CARBON TETRACHLORIDE S6.0S SO.CO 12.1 l.OSS 
1 1-DICHLOROPROPENE 49.38 SO.CO -1.2 0.863 
1,2-DICHLOROETHANE-d4 S9.36 SO.CO 18.7 0.296 
BENZENE 48.07 SO.CO -3.9 1.43S 
1 2-DICHLOROETHANE S3.48 SO.CO 7.0 O.S82 
TRICHLOROETHENE S0.86 SO.CO 1.7 0.802 
1 2-DICHLOROPROPANE 41.67 SO.CO v -16.7 0.612 
DIBROMOMETHANE Sl.66 SO.CO 3.3 O.S68 
BROMODICHLOROMETHANE S3.10 S0.00 6.2 1.297 
2-CHLOROETHYL VINYL ETHER 38.29 SO.CO -23.4 0.2SO 
cis-1,3-Dichloropropene 47.38 SO.CO -S.2 0.9S8 
4-METHYL-2-PENTANONE 40.07 SO.CO -19.9 0.442 
TOLUENE-dB S0.09 SO.CO 0.2 0.901 
TOLUENE 49.61 SO.CO " -0.8 1.100 
trans-1,3-Dichloropropene 48.97 SO.CO -2.1 0.802 
1 1 2-TRICHLOROETHANE 47.37 SO.CO ·S.3 0.487 
TETRACHLOROETHENE 73.32 S0.00 46.6 1.S24 

.1 3·DICHLOROPROPANE 48.37 SO.CO -3.3 1.021 

~ =~~~~ .. ----------------------~~: ::_ ----=~: ~~ ----: :: : ~ --------&1:-,?~ -
* • %- Drift of CCC > 20 %- or SPCC RRF < minimum RRF . '-

Page 1 of 2 
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. " 

' 

Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublist 
Instrument 
ICAL Analyzed 

Compound 

-·-
··-

t DRIFT REPORT 

n32372.d 
VSTDOSO 
VSTDOSO 
/chem/n.i/n980828a.b/SG8260N.m 
SERETHA 
28-AUG-98 12: O& 
all 
n 
29-APR-98 16:S4 to 29·APR·98 18:S6 

Amount Nominal 
r 

t Drift Flag RRF . ' 
-------·--·-----------------·-~-----------------------~-----·---·------~-DIBROMOCHLOROMETHl\NE S3.87 so.co 7,.,7 l.3SB 
l 2-DIBROMOETBJ\NE S2.03 S0.00 4.r 0.832 
CBLOROBBNZENE 47.78 so.oo -4.4 1.847 
l·CHLOROHBDNE 63.38 so.co 26.8 - O.S94 
D·LIUe!iEUB a .. ee se.ee !:88.9 e.ooo 
l l l 2-TETRACHLOROETHANE Sl.66 so.co 3.3 0.994 
ETHYL BENZENE S8.12 so.co 16.2 3.48S 
m,p-XYLENES 133.93 100.00 33.9 l.S49 
Xylene (Total) 193.02 so.co 286.0 4.283 
~o-XYLENE S3.37 - so. 00 6.7 1.184 

.. "'STYRENE 49.02 so.oo -2.0 1.839 
'BROMOFORM SS.Sl so.co l:.t..O . 0.914 

ISOPROPYLBENZENE 43.49 so.co ·13.0 S.469 
4-BROMOFLUOROBENZENE S0.31 so.co 0.6 • 0.667 . 
BROMOBENZENE 49.27 so.co -1.S l.7S8 
l :.t. 2 2-TETRACHLOROETHANE 4S.02 so.co -10.0 1.72S 
l. 2 3 -TRICHLOROPROPANE 40.93 so.oo -18.l 1.341 
trans-l,4-DICHLOR0-2-BUTEN 48.77 so.co '"'i!. s o.1s2 
n-PROPYLSENZENE 44.10 so.co -11.8 1.447 
2-CHLOROTOLUENE 4S.1D SO.DO -9.8 1.372 
4-CHLOROTOLUENE 45.28 50.00 ·9.4 S.103 
l 3 S ·TRIMETHYLBENZENE 41.06 SO.DO ·17.9 4.142 
tert·BtlTYLBENZENE Sl.47 so.co 2.9 5.481 
l 2 4 • TRIMETHYLBENZENE 37.94 50.00 -24.l 3.874 
sec-BUTYLSENZENE 41.23 50.00 -17.5 6.492 
l 3·DICHLOROBENZENE 46.06 50.00 -7.9 2.968 
p·ISOPROPYLTOLUENE 40.89 so.co -18.2 4.896 
l. 4·DICRLOROBENZENE 46.75 S0.00 ·6.S 3.120 
l 2·DICHLOROBENZENE 46.45 so.co -7.l 2.731 
n·BtlTYLBENZENE 3S.34 50.00 -29.3 4.304 
l 2·DIBROM0·3·CHLOROPROPANE 37.50 so.co -2S.D 0.392 
l 2 4-TRICHLOROBENZENE 34.83 50.0D -30.3 l.30S 
HEXACHLOROBUTADIENE Sl.46 so.co 2.9 1.372 
NAPHTHALENE 29.41 so.oo ·41.2 l.S69 
l 2 3-TRICHLOROBENZENE 34.02 SO.DO -32.0 1.026 

073 
----------------~-------------------------------------------·----·------~ * a t Drift of CCC > 20 % or SPCC RRF < minimum RRF 



SA 
VOLATILE INTERNAL S'IlWDARD AREA AND RT SUMMARY 

l Name: SWL-TULSA Contract: KEY WEST 

Lab Code: SWOK Case No. : ENSAFE SAS No. : 

Lab File ID (Standard): K24410.D 

Instrument ID: K 

01 
02 
03 
04 
05 
')6 
i7 

08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ISl(PFB) 
AREA # RT 

============ ========== ======= 
12 HOUR STD 573207 5.46 

============ ========== ======= 
UPPER LIMIT 1146414 5.96 

============ ========== ======= 
LOWER LIMIT 286604 4.96 

============ ========== ======= 
EPA SAMPLE 

No. 
============ ========== ======= 
VBLK2 448944 5 .45 
LCS2 512777 5.46 
LCSD2 439953 5.45 
120E-OOOO-OO 405107 5.44 
120T-0000-0A 479094 5.44 

ISl (PFB) = PENTAFLUOROBENZENE 
IS2 (DFB) = 1,4-DIFLUOROBENZENE 
IS3 (CBZ) = CHLOROBENZENE-dS 

IS2 (DFBJ 
AREA # 

========== 
579316 

========== 
1158632 

========== 
289658 

========== 

========== 
462673 
521222 
458514 
434477 
489638 

SDG No.: 35386 

Date Analyzed: 09/02/98 

Time Analyzed: 0941 

IS3(CBZ) 
RT AREA # RT 

======= ========== ======= 
6.44 305561 10.91 

======= ========== ==:::z==== 
6.94 611122 11.41 

======= ========== ======= 
5.94 152780 10.41 

======= ========== ======= 

======= ========== ======= 
6.44 269963 10.90 
6.44 296554 10.91 
6.44 283377 10.90 
6.44 257394 10.90 
6.43 293636 10.89 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

#Column used to flag values outside QC limits.with an asterisk. 

,,__ge 01 of 02 
FORM VIII VOA 

i 
8260 

074 
20 



BB 
VOLATILE INTERNAL S1:~ARD AREA,AND RT SUMMARY 

· J Name: SWL-TULSA Contract: KEY WEST 

Lab Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 35386 

Lab File ID (Standard): K24410.D Date Analyzed: 09/02/98 

Time Analyzed: 0941 Instrument .ID: K 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

============ 
12 HOUR STD 

============ 
UPPER LIMIT 

============ 
LOWER LIMIT 

============ 
EPA SAMPLE 

No. 
============ 
VBLK2 
LCS2 
LCSD2 
120E-OOOO-OO 
120T-0000-0A 

IS4 (DCB) 
AREA # RT 

========== ======= 
169823 14.97 

========== ======= 
339646 15.47 

========== ======= 
84.912 14.47 

========== ======= 

=======.=== ======= 
142665 14 .97 
165775 14.97 
149875 14.97 
139631 14.95 
152891 14.94 

IS4 (DCB) = 1,4-DICHLOROBENZENE d4 UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 

i, _ge 02 of 02 
FORM VIII VOA 8260 

075 
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BA 
VOLATILE INTERNAL SI.>WDARD AREA AND RT SUMMARY 

Name: SWL-TULSA Contract: KEY WEST 

Lab Code: SWOK Case No. : ENSAFE SAS No. : 

Lab File ID (Standard): N32372.D 

Instrument ID: N 

01 
02 
03 
04 
05 
116 

'7 Ja 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ISl\PFBI 
AREA # RT 

============ ========== ======= 
12 HOUR STD 1068349 4.82 

============ ========== ======= 
UPPER LIMIT 2136698 5.32 

============ ========== ======= 
LOWER LIMIT 534174 4.32 

============ ========== ======= 
EPA SAMPLE 

No. 
============ ========== ======= 
VBLKl 1225496 4.82 
LCSl 1079008 4.82 
120S-0001-01 1054965 4.83 
120S-0002-0l 1024462 4.83 
120S-0003-0l 1008311 4.82 
120S-0004-0l 1005462 4.83 
120S-0005-0l 979796 4.83 
120D-0005-0l 978870 4.83 
120T-OOOO-OB 962732 4.84 
LCSDl 992827 4.83 

ISl (PFB) = PENTAFLUOROBENZENE 
IS2 (DFB) = 1,4-DIFLUOROBENZENE 
IS3 (CBZ) = CHLOROBENZENE-d5 

IS2 \DFBI 
AREA # 

========== 
1008896 

========== 
2017792 

========== 
504448 

========== 

-
========== 

1195134 
1020320 
1006513 
1000691 

968160 
984177 
957210 
953023 
942772 
945878 

SDG No.: 35386 

Date Analyzed: 08/28/98 

Time Analyzed: 1206 

IS3 (CBZI 
RT AREA # RT 

======= ========== ======= 
5.94 821405 10.93 

======= ========== ======= 
6.44 1642810 11.43 

======= ========== ======= 
5.44 410702 10.43 

======= ========== ======= 

======= ========== ======= 
5.95 974437 10.94 
5.94 821913 10.94 
5.94 756927 10.95 
5. 94 823677 10.94 
5.94 758432 10.95 
5.94 778876 10. 94 
5.95 754897 10. 94 
5.94 774623 10. 94 
5.95 777912 10. 94 
5.94 776652 10. 94 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 

··:. _,e 01 of .02 
FORM VIII VOA 8260 

076 
22 



BB 
VOLATILE INTERNAL S'tANDARD AREA AND RT SUMMARY 

Contract: KEY WEST ) Name: SWL-TULSA 

Lab Code: SWOK Case No . : ENSAFE SAS No . : SDG No.: 35386 

Lab File ID (Standard): N32372.D 

Instrument ID: N 

01 
02 
03 
04 
05 
06 
07 
oa 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

============ 
12 HOUR STD 

============= 
UPPER LIMIT 

============ 
LOWER LIMIT 

============ 
EPA SAMPLE 

No. 
=========:=== 
VBLK1 
LCS1 
12os-0001-01 
12os-0002-01 
1208-0003-01 
120S-0004-01 
12os-0005-01 
120D-0005-01 
120T-OOOO-OB 
LCSDl 

Date Analyzed: 08/28/98 

Time Analyzed: 1206 

IS4 \1J1.;BJ 
AREA II RT 

=====:w====· ===::=:=== 
472674 15.32 

=========-= ··======= 
945348 15.82 

=========== ===:n==== 
236.337 14.82 

========== ======= 

========== ====:=== 
498963 15.33 
477765 15.32 
338480 15.34 
451839 15.33 
361147 15.33 
376348 15.34 
371811 15.33 
415044 15.33 
412280 15.33 
448969 15.34 

IS4 (DCB) = 1,4-DICHLOROBENZENE d4 UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 

!:'age 02 of 02 
FORM VIII VOA 

i 
8260 

077 

23 



HEARTLAND ESI VOA 12 HESl94.1 

BLANK SUMMARY 
VOLATILE ORGANIC FRACTION 

1. Blank qualification guidelines: 

a) If a compound ls found in the blank but not in the sample, no action is 
taken. 

bl Any compound (other than the four 14! listed below) detected in the 
sample, which was also detected in the associated blank, must be 
qualified by elevating the limit of detection or adjusting the limit of 
detection to the sample result, when the sample concentration is less 
than five 15) times the blank concentration. For the following four (4) 
compounds, the results are qualified by elevating the limit of detection 
or adjusting the limit of detection to the sample result, when the sample 
concentration is less than ten (1 Ol times the blank concentration. 

Common laboratory contaminants: methylene chloride 
acetone 
2-butanone 

cl The reviewer should take note that the blank analysis may not involve 
the same weights, volumes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5X 
and 1 OX criteria. 

dl In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

el Qualification/Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times {1 OX) the blank value. Cross out the "B" flag arid qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times {1 OX) the blank value. Reject the sample result, cross out 
the "B" flag, and report the CRQL. 

No Action - The sample result is greater than the CRQL and greater 
than ten times (1 OXl the blank value. 

078 



4A EPA SAMPLE NO. 
VOLATILE METHOD B~K SUMMARY 

VBLKl 
• Name: SWL-TTJLSA 

Lab Code: SWOK 

Contract: KEY WEST 

Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: N32374.D Lab Sample ID: N980828A 

Date Analyzed: 08/28/98 

Matrix: (soil/water) SOIL 

Instrument ID: N 

Time Analyzed: 1319 

Level:(low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 

.. 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

COMMENTS: 

t:.J:';;. 

SAMPLE NO. 
======:;:::===== 
LCSl 
120S-0001-0l 
12os-0002-01 
120S-0003-0l 
120S-0004-0l 
120S-0005-0l 
120D-0005-01 
120T-OOOO-OB 
LCSDl 

,,. ... ge 01 of 01 

i 

WU> WU> T !M.J:!; 
SAMPLE ID FILE ID ANALYZED . 

============•==== ================ =======-==== 
LCSl N32376.D 1453 
35386.03 N32377.D 154a 
35386.04 N32378.D 1614 
35386.05 N32379.D 1641 
35386.06 N32380.D 1708 
35386.07 N32381.D 1735 
35386.08 N32382 .D 1801 
35386.09 N32383.D 1828 
LCSDl N32384.D 1854 

FORM IV VOA 8260 
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-·· 

HEARTLAND ESI VOA 13 

BLANK SUMMARY • TCL SUMMARY 
VOLATILE ORGANIC FRACTION 

HES!S.C:, .•. 

M Method Blank 0 Trip Blank 0 Rinseate Blank 0 Field Blank 0 Other 

Sample !D: __ \J_B_L._f(_I __ _ File ID: ______ _ 

COMPOUND CONCENTRATION CRQL 

M£J'• ,,/ n,., IJ CbJ.. I .J' LtA. /JI~~ 
u u u . 

EPA SAMPLE ID Mt-
f~O·S~ {.()Ot~OI eR./1L. 

:z-01 u. 
.6..01 NA 
LJ--01 /JA-. , 5-1)/ NA 

I J..0,,. b-()()()6' ~o I NA 

. 

080 



4A 
VOLATILE METHOD B~K SUMMARY 

VBLK2 
Contract: KEY WEST Name: SWL-TULSA 

Lab Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 35386 

Lab File ID: K24415.D Lab Sample ID: K980902A 

Date Analyzed: 09/02/98 

Matrix: (soil/water) WATER 

Instrument ID: K 

Time Analyzed: 1247 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

i:;PA 
SAMPLE NO. 

============· 
LCS2 
LCSD2 
120E-0000-00 
120T-0000-0A 

~age 01 of 01 

LAB '-"'!:I T J.1•1E 
SAMPLE ID .FILE ID ANALYZED 

============== ============== =====::i:==== 
LCS2 K24416.D 1314 
LCSD2 K24417 .D 1342 
35386.01 K24429.D 1933 
35386.02 K24430.D 2000 

. 

FORM IV VOA 8260 

-.-··r"\ 
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-.. 
HEARTLAND ESI VOA 13 

BLANK SUMMARY • TCL SUMMARY 
VOLATILE ORGANIC FRACTION 

D Method Blank J:J( Trip Blank 

Sample ID: /~ - T- ()()00 - DO 

D Rinseate Blank 0 Field Blank D Other 

File ID: ______ _ 

COMPOUND CONCENTRATION CRQL 

FJJ;!J I • I" AA IJ w.. qe:, 
( . 

EPA SAMPLE ID MC... 
f~S-OOD.3-01 u... 

J.f-(){ 

·~ 5-01 
/)..O-b-oOOS-fJI • 

. . 

082 



! 

-·-

HEARTLAND ESI VOA 13 

BLANK SUMMARY • TCL SUMMARY 
VOLATILE ORGANIC FRACTION 

0 Method Blank }!![,Trip Blank 

Sample ID: lef..O-T-f()00-00 

0 Rinseate Blank 0 Field Blank 0 Other 

File ID: ______ _ 

COMPOUND CONCENTRATION CRQL 

h A oJ..l,i nl tJ .. J Pl10 0.8J" 
u . 

EPA SAMPLE ID 

/ 

/ 
/ 

/ 
~/J/" 

~ 
~ 

(\/ 
i'V 

\ ~~ 
\ 

A 
/ 

/ 
/ 

/ 
/ 

/ 

083 



2A 
WATER VOLATILE SYSTEM MO~troRING COMPOUND RECOVERY 

' Name: SWL-TULSA Contract: KEY WEST 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

,,__ge 01 of 01 

EPA SM Cl SMC<: SM'-" :::;MC4 TOT 
SAMPLE NO. (TOL)# (BFB) # (DCA) # (DBF)# OUT 

=====•======== ====== ====== ====== ====== === 
01 
02 
03 
04 
05 
06 
07 
00 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

VBLK2 
LCS2 
LCSD2 
120E-OOOO-OO 
120T-0000-0A 

99 
98 
95 

100 
98 

SMCl (TOL) = TOLUENE-dB 

96 95 
98 92 

100 101 
100. 98 

93 92 

SMC2 (BFB) = 4-BROMOFLUOROBENZENE 
SMC3 (DCA) = l,2-DICHLOROETHANE-d4 
SMC4 (DBFt = DIBROMOFLUOROMETHANE 

96 0 
93 0 
94 0 

102 0 
96 0 

--
--------------
--
--
--
--
--
--
------------
------
--

QC LIMITS 
(88-110) 
(86-115) 
(80-120) 
(86-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORM II VOA-1 8260 
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2B 
SOIL VOLATILE SYSTEM MON!TQRING COMPOUND RECOVERY 

Name: SWL-TULSA 

Lab Code: SWOK 

Level:(low/med) LOW 

Contract: KEY WEST 

Case No . : ENSAFE SAS No . : SDG No.: 35386 

f'age 01 of 01 

E.l:'A SM Cl SMC2 SMC3 SMC4 TOT 
SAMPLE NO. (TOL) # (BFB)# (DCA) # (DBF)# OUT 

===::========= ====== ====== ======== ====== === 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

VBLKl 
LCSl 
120S-0001-0l 
120S-0002-0l 
120S-0003-01 
120S-0004-0l 
120S-0005-0l 
1200-0005-01 
120T-OOOO-OB 
LCSDl 

-

85 
100 

99 
101 
100 
100 
101 
102 
101 
102 

SMCl (TOL) = TOLUENE-dB 

84 91 
99 114 
82 101 
98 111 
88 107 
91 107 
91 106 
98 107 
99 109 

101 115 

SMC2 (BFB) = 4-BROMOFLUOROBENZENE 
SMC3 (DCA) = l,2-DICHLOROETHANE~d4 
SMC4 (DBF) = DIBROMOFLUOROMETHANE 

90 0 
104 0 
104 0 
108 0 
106 0 
106 0 
105 0 
106 a 
106 0 
105 0 

---------
--
--------------------
--
--
--
--

QC LIMITS 
(81-117) 
(74-121) 
(80-120) 
(80-120) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORM II VOA-2 8260 

085 ,. 3 



LCS\LCSD RECOVERY REPORT -.. 
Lab Name: SWOK\AATS Matrix: SOIL 

1strument: n 
.. _ 

Analyst: SERETHA 
I 

LCS Analysis Date: 28-AUG-98 14:53 

LCSD Analysis Date: 28-AUG-98 18:54 

Units: Water ug/L Soi~ ug/Kg Air ppbv 

SPIKE 
COMPO ONO ADDED 

~---~~--#·------------------- ----------VINYL CHLORIDE 50.00 
1 1-DICHLOROETHENE 50.00 
ACETONE 50.00 
METHYLENE CHLORIDE 50.00 
2-BUTANONE 50.00 
CHLOROFORM 50.00 

-CiARBON TETRACHLORIDE 50.00 
BENZENE so.oo 
l 2-DICHLOROETHANE 50.00 
TR.ICHLOROETHENE 50.00 
TETR.ACHLOROETHENE 50.00 
CHLOROBENZENE 50.00 
1 4-DICHLOROBENZENE 50.00 
HEXACHLOROBUTADIENE 50.00 .. 

- ... ~ 

LCS File id: 

LCSD File id: 

.U\.:l:i 
LCS % 

CONCENTRATION REC,# 

------------- =-----=-33.99 68 
51.14 102 
40.85 82 
63.89 128 

121.17 < -
a?'k 

43 .62 87' 
54.56 lml .. 
46.88 94 
51.18 -102 
49.82 100 
70.66 { 1il.1w 

46.38 93 
45.05 90 
50.15 100 

# Column to be used to flag recovery with an asterisk 

*;Value outside of QC limits -
LCS Recovery: 2 out of 14 outside limits 

n32376.d 
·•,-·, .... 

n3,;t384.d ·-

jJ~TS 
REC 

=iicva::••-= 

60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
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Lab Name: SWOK\AATS 

. nstrument: n 

LCS\LCSD RECOVERY REPORT 

-·-

, , -
Matrix: SOIL 

Analyst: SERETHA 

LCS Analysis Date: 28-AUG-98 14:53 LCS File id: n32376.d 

LCSD Analysis Date: 28-AUG-98 18:54 LCSD File id: 

Units: Water ug/L Soil ug/Kg Air ppbv 

L 
SPIKE LCSD %" 

COMPOUND ADDED CONC. REC # 
••••••-•••••••••~•••••o•••••• 

~-------- ---------- ------VINYL CHLORIDE 50.00 39.14 78 
1 1-DICHLOROETHENE 50.00 52.50 105 
ACETONE 50.00 69.49 139 
METHYLENE CHLORIDE 50. 00 78.10 
2 - Bt.TTANONE 50.00 140.64 
CHLOROFORM 50.00 44.38 89 
-~ON TETRACHLORIDE 50.00 51.70 103 
BENZENE 50.00 46.14 92 
1 2-DICHLOROETHANE 50.00 52.12 104 
TRICHLOROETHENE 50.00 48.08 96 
TETRACHLOROETHENE 50.00 68.92 138 
CHLO RO BENZENE 50.00 45. 78 92 
1 4-DICHLOROBENZENE 50.00 44.68 89 
HEXACHLOROBt.TTADIENE 50.00 48.68 97 .. 

. ~ 

# Column to be used to flag recovery with an asterisk 

*;Value outside of QC limits -
LCSD Recovery: 2 out of 14 outside limits 

%" 
RPO ----14 

3 
52 ,. 
20 
15 
·2 
' ·. Ei 

2 
2 
4 
2 
1 
1 
3 

,t.IMITS 
REC ------0-0-140 

60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60·140 
60-140 
60-140 
60-140 
60-140 
60-140 

• . 
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LCS\LCSD RECOVERY REPORT 

SWOK\AATS ---Lab Name: Matrix: WATER 

strument: k .. - Analyst: rebecca 
• • 

LCS Analysis Date: 02-SEP-98 13:14 LCS File id: 

LCSD Analysis Date: 02-SEP-98 13:42 LCSD File id: 

Units: Water ug/L Soil ug/Kg Air ppbv 

JJCS 
SPIKE LCS t 

COMPOUND ADDED CONCENTRATION REC # 
====-=-·===·================= ========== =====··--·-== ==:m•==r 

VINYL CHLORIDE 10 .oo 10 .52 105 
1 1-DICHLOROETHENE 10.00 10.21 102 
ACETONE 10.00 10.26 103 
METHYLENE CHLORIDE 10.00 9.63 96 
2-BUTANONE 10.00 14.27 143 
CHLOROFORM 10.00 . 10.51 ios 
CIU!.BON TETRACHLORIDE 10.00 9.86 99· .. 
BENZENE 10.00 10.16 102 
1 2-DICHLOROETHANE 10.00 9.72 97 
TRICHLOROETHENE 10.00 9.98 100 
TETRACHLOROETHENE 10.00 10.35 104 
CHLO RO BENZENE 10.00 10.09 101 
l 4-DICELOROBENZENE 10.00 9.73 97 
HEXACHLOROBUTADIENE 10.00 11.04 110 

' ~. 
i 

# Column to be used to flag recovery with an asterisk 

* ;tralue outside of QC limits -
LCS Recovery: o out of 14 outside limits 

k24416.d .. ,. 
k2'{417 .d 

Q<.,; 
L.IMITS 

REC 
======= 

53-156 
76-125 

! 38-159 
54-147 
25-179 
81-126 
79-122 
78-124 
73-137 
78-127 
71-131 
74-128 
72-125 
52-149 
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LCS\LCSD RECOVERY REPORT 

.. Lab Name : SWOK\AATS -·- Matrix: WATER 

.strument: k - Analyst: rebecca 

LCS Analysis Date: 
I 

02-SEP-98 13:14 LCS File id: . k24416 .d 

LCSD Analysis Date: 02-SEP-98 13:42 LCSD File id: 
'\'.:.. 

k24417.d 

Units: Water ug/L Soil ug/Kg Air ppbv 

LCSD 
SPIKE LCSD % 

COMPOUND ADDED CONC. REC # 
••#======··-==·----===--··=-· ==··=-==·- --=·==-==== ====== 

VINYL CHLORIDE 10.00 10.55 
1 1-DICHLOROETHENE 10.00 10.58 
ACETONE 10.00 11.54 
METHYLENE CHLORIDE 10.00 10.33 
2-BUTANONE 10.00 9.89 
CHLOROFORM 10.00 10.28 
Oi\RBON TETRACHLORIDE 10.00 9.54 
BENZENE 10.00 10.15 
1 2-DICHLOROETHANE - 10.00 10.56 
TRICHLOROETHENE 10.00 9.79 
TETRACHLOROETHENE 10.00 9.34 
CHLOROBENZENE 10.00 9.84 
1 4-DICHLOROBENZENE 10.00 9.87 
HEXACHLOROBUTADIENE 10.00 11.19 

-i. 

' 
# Column to be used to flag recovery with an asterisk 

* ~alue outside of QC limits • 
· LCSD Recovery: 0 out of 14 outside limits 

106 
106 
115 
103 

99 
103 

95 
102 
106 

98 
93 
98 
99 

112 

-

% 
Rli'D 

==== 
1 
4 

11 
7 

,35 
'2 
'·4·. 
0 
9 
2 

11 
3 
2 
2 

--

' 

'""' I.IMITS 
REC 

====m• 
53-156 
76-125 
38-159 
54-147 
25-179 
81-126 
79-122 
78-124 
73-137 
78-127 
71-131 
74-128 
72-125 
52-149 

-
• . 
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.._ .... -

HEARTLAND ESI VOA 17 

FIELD DUPLICATE SAMPLE SUMMARY 
VOLATILE ORGANIC FRACTION 

HESl94.1 

Sample ID: f:J.()-S-~005-0/ Dupliacte Sample ID: /;lO-/:::i-~005-0 I 

Matrix: aqueous I non aqueous Units: ugtL @ 
Compound Name Sample Duplicate RPO Action 

Concentration Concentration 

. / 
/ 

/ . 

v . 

I / 

"@' 
\W 

' r'\ ~ ( 

\. ,). 
/' 

/ 
/ 

/ 
/ 

./ 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 
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HEARTLAND ESI vop. 19 HESl94.1 

1. 

2. 

3. 

4. 

5. 

6. 

SAMPLE RESULT VERIACA TION 
VOLATILE ORGANIC FRACTION 

Were the sample results reported within the calibration range?~ 
. ~No 

Were the percent moistures reported! 

Were the data reported on a dry weight basis? 

~No NR 

Q;)No NS 

Did the GC/MS RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes® 

Did the data contain elevated detection limits that could not be accounted 
for? Yes<§) 

Were any computational or transcription errors found? Yes~ 

Specific Comments:------------------------
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HEARTLAND ESI VOA 1 HESl94. 1 

MULTI-MEDIA VOLATILE ORGANIC FRACTION 

CASE NUMBER: ________ SDG NUMBER: _ ___,;::.8;..::5.;..::3:..::8i;.::('t;'-'T'-----

LABORATORY: S,1)}'1wes+ W of OK 

CLIENT: &ScJ'e. PROJECT:--LKe..:L.:i.6/-/-'uJ~e9:::JtL----....:.;r(.=e=-P....:Cf&=-'....:....' 
REVIEWER:, _ __../M1~-.------ DATE: __ (0_-=(2'-----'-q=g _____ _ 

QA/QC LEVEL 

0 NEESA C 
0 NEESA D 
0 DQO LEVEL Ill 
0 DQO LEVEL IV 
0 

Statement Of Work (SOW) 

0 CLP 3/90 
0 CLP 2/88 
0 SW846 8240 
0 SW846 8240 Appendix IX 
tii1J: 82kOA 

ANALYSIS MODIFICATIONS-·-----------------

092 
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HEARTLAND ESI VOA 2 HES194.1 

CLP/SW846: 
Region I 
Region Ill 
NYSDEC 

VOLATILE HOLDING TIMES 

14 days from date of sampling (If properly preserved) 
1 O days from VTsR 
14 days from date of sampling (If properly preserved) 
7 days from date VTSR 

1. Were the holding times met for the all volatile analysis? ~ NO 

If yes, complete the following form for all samples that exceeded holding times. 

EPA SAMPLE NO. MATRIX VTSR OR DATE DATE OF DA Action 

/ 
/ 

I/ 

-

Action: 

DA< 5: 
DA> 5 ~ 15: 

DA> 15: 

SAMPLED ANALYSIS ,; 

v 
,/ 

v 
,/ 

/ 
~ (r/ 

~\) - I.,_ 

I"' t1\6 . 
(\ f\ ~ ' I 
fJ 

-, 
\, 

/' 
/ 

. 

DA - The number of days that the holding time was exceeded. 

Qualify all positive results as estimated (JJ. 
Qualify all positive results as estimated (J) and all non detects 
estimated (UJ). 
Qualify all positive results estimated (JI and reject all non detects. 
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SA 
VOLATILE ORGANIC INSTRUMErIT.PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

1 Name: SWL-TULSA Contract: KEY W/TCLP 

Lab Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 3S386 

Lab File ID: UL6089.D 

Instrument ID: U 

BFB Injection Date: 08/26/98 

BFB Injection Time: 1236 

Matrix: (soil/water) WATER Level: (low/med) LOW Column: (pack/ cap) CAP 

% RELATIVE 
m/ e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
so 
7S 
9S 
96 

173 
174 
17S 
176 
177 

lS.O - 40.0% of mass 9S 
30.0 - 60.0% of mass 9S~~~~~~~~~~~~~~~ 
Base peak, 100% relative abundance~~~~~~~~~ 
s.o - 9.0% of mass 9S 
Less than 2.0% of mas-s~l~7~4~~~~~~~~~~~~~~ 
Greater than S0.0% of mass 9S s.o - 9.0% of mass 174 ~~~~~~~~~~~~ 

Greater than 9S.O%, but less than 101.0% of mass 174 
s.o - 9.0% of mass 176~~~~~~~~~~~~~~~~ 

18.2 
49.2 

100.0 
6.6 
0.0 

69.1 
S.4 

66.7 
4.6 

1-Value is % mass 174 2-Value is % mass 176 

0.0)1 

7 . ·;q 1 
96.S)l 
6.8)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA 
SAMPLE NO. 

============ 
01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
lS 
16 
17 
18 
19 
20 
21 
22 

VSTDOSO 
VSTD020 
VSTDOOS 
VSTDlOO 
VSTD200 

:, ,;e 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== ============== 
VSTDOSO UL6090.D 
VSTD020 UL6091.D 
VSTDOOS UL6092.D 
VSTDlOO UL6093.D 
VSTD200 UL6094.D 

FORM V VOA 

DATE 
ANALYZED 

========== 
08/26/98 
08/26/98 
08/26/98 
08/26/98 
08/26/98 

TIME 
ANALYZED 

========== 
14S6 
1S24 
1SS2 
1620 
1648 

8260 
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''1 

-·-

·-R.eport Date 26-Aug-1998 16:53 

• 
SWOK/AATS 

INITIAL CALIBRATION DATA 

: 26-AlJG-1998 14:56 
26-AUG-1998 14:56 
ISTD 
Averaged 
Target 3.00 

: BP RTE 

Start Cal Date 
End Cs.l Date 
Quant Method 
Cal CW:ve Type 
Target Version 
Integrator 
Method file 
Cal Date 

: /chem/u.i/u980826a.b/5ml8260u.m 
: 26-Aug-1998 16:52 doug 

calibration File Names: 
Leltel l: /chem/u.i/u980826a.b/ul6092.d 
Level 2: /chem/u.i/u980826a.b/ul6091.d 
Level-i: /chem/u.i/u980826a.b/ul6090.d 
Level 4: /chem/u.i/u980826a.b/ul6093.d 
Level 5: /chem/u.i/u980826a.b/ul6094.d 

I I 5 I 211 I 50 I 100 l 200 

r 

. " 

l - I I 
I ~ I L ... l 1 I L ... l 2 I L ... l 3 I L..,.I 4 I Lewi 5 I llR, IX RSOIR"'2 I 

\l 
1 DIClll.Clllallfl.llllOETIWIE 

I I I I I t I I 
;1 I o.273391 0.460731 0.501!6( o.411711GI ll.'81621 0."'2221 0.9991 L 
I 2 ClllClllOETllAE I 0.116331 o.m1121 o.mzsf 0 • .261561 0.26Z21 I 0.245971 1.llOO( L 
I 3 VINYL CllLClllOE I D.1'12741 0.271321 0.29ml o.297581 o.zm11 o.26770( l.llOOI L 
1- 4 ~HAllE I 0.132411 o. 16998( 0.161941 0.15011 I 0.17492( 0.1511271 111.861 ( ,. 5 CllLOllOlTHAIE I 0.117781 o.1emf 0.212541 0.211668( 0.115541 0.1m7I- 0.9951 L 
I 6 rUlllOl'LllCllCMET- I 0.247271 o.41191131 0.4$81!0J 0.42705( 0.43503( 0.39544( 0.9991 L 
I 7 LEIN I 0.017781 0.01461 I 0.011011 o.01m1 0.019021 0.017141 -.,.406f 
I 8 1 1 ·OICHLOllOETl!ENE I 0.23268( 0.219121 0.235091 0.223431 0.21540(~ 3.71121 . 

I 9ACUIJNI! I 0.04852( 0.052171 0.04309f 0.041191 0.03750( 0.04449 13. 152 I :J1 ,e_ 
I 10 1,1,2-111cRLOROTI!lrl.IJQllllETHAJ1 I 0.37025( o.m21 I 0.41934( 0.423211 0.431261 0.4 54!( 6.235( 
I 11 METHYL llJ>lDE I 0.36125( 0.453261 o.47291 I 0.40062( 0.411124( 0.42126( 10.435( 
I 12 CAR80ll OISUl.f lOE I 0.398461 o.:sm11 0.4691141 0.44797f 0.42016f 0.42575f 7.7291 
I 13 AC!TOlllTRlLE I 0.04611 ( 0.043121 0.04839( 0.04993f 0.051331 0.047781 6.7118( 
I 14 METHYLENE CHUJIUDE · I O.l2531ll 0.267261 . 0:2.t1m1 0.28111 f 0.27117111 o.215981 a.1221 
I 15 ACRYLQNITRILE I 0.040811 o.040Z9I 0.036861 0.039191 o.040951 0.039621· 4.274( 
I 16 ,...,...1 2·DICllLORllli.Tltl!llE I 0.269041 0.215361 0.281541 0.211275 I 0.26265( 0.274271 3.096f 
I 17 llethyl ·tert•Butyl Ether I 0.572801 0.616931 0.596191 0.604241 0.614871 0.60101 I 2.971 I 

'" 
18 1,2•DICNLtlllGETlll!llE(total) I 0.269041 o.275361 0.211154l 0.2112751 0.262651 0.274271 3.0961 

I 19 1 l·DICNLOll(ll!THAllE I 0.582691 0.575031 0.601271 0.588951 0.562Z4I 0.5SZ041 2.5181 
I 20 VIMTL ACETATE I 0..3811Z81 0.351401 0.377711 o.~1 0..359301 0.3674111 3.JZJI 
I 21 2·9UTAllONE I 0.276791 0.279631 0.254791 0.217391 0.261261 0.25797! 9.6731 
I 22 cis-1 2-0ICllUllOETllElll! I 0.211231 0.215121 0.2911521 0.29398~ . 0.271121 I 0.21761 I 3.0!lll 
I 23 Z 2-0ICHLOllGPlll'AllE I 0.3911641 0.46961 I o.4ISll21 I 0,469341 _0~4!7191 o.451001 11.5161 
I 24 llRCJIOCllLDmETIWIE I 0.167381 0.16991 I 0.171111!1 I 0.182721 o.11ueL 0.17471 I 3.607, 
I 25 Clfl.CllQFOllll I 0.666171 0.61121 I 0.610171 0.61<1621 o.5711421 "0.616521 5.1111 
1 28 1 1 1 •TIU CHLORO(THANE I 0.448771 0.447101 0.469171 0.470551 0.443761 0.4551171 2.8311 
I 29 1 l·DICHLOROPRIJlellE I 0.423581 0.463121 0.47041 I 0.45'1'941 0.430171 0.449041 4.6421 

I 30 CUllCll TitllACHLClllOE I 0.375431 o.40tTI I 0.405771 0.-1 0.3Maol 0.39"81 3.4491 
32 llEllZEllli I 0.936011 o.955811 0.116l!19I o.911180I 0.91119il 0.951351 Z.6151 

I I I I I I I I 

c- Inc:Hc:ata Error R • X ISO or R"'2 F•i\ure C •CCC: Failure S • SPCC f•ilure L • LiMl!r Q a Quldratic: 

., 
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-
Report Date 26-Aug-1998 ~6:53 

SWOK/AATS 

Start cal Date 
End Cal Date 
Quant Method 
Cal curve T;(Pe 
Target Version 
Integrator 
Method file 
CaJ. Date 

INrrIAL CALIBRATION DATA 

26-AOG-1998 14:56 
: 26·AUG·l998 14:56 

ISTD 
Averaged 

: Target 3.00 
: BP RTE 
: /chem/u.i/u980826a.b/Sml8260u.m 

26-Aug-1998 16:52 doug 

catibration File Names: 
Level l: /chem/u.i/u980826a.b/ul6092.d 
Level·I: /chem/u.i/u980826a.b/ul609l.d 
Level 3: /chem/u.i/u9SOS26a.b/ul6090.d 
Level 4: /chem/u.i/u980826a.b/ul6093.d 
Level 5: /chem/u.i/u980826a.b/ul6094.d 

l I 5 .. I zo I 50 l 100 I 200 I ;, •" 

I ~ I L-l 1 I ~I 2 I ~l l I l-l 4 I L-l 5 I 
I I I I I I 

33 1 Z•DICllLQllQETIWIE I 0.279741 o.194031 o.;mm1 0.294251 o.ZT6881 
I 35 TRIClll.OllCETil!llli I O..l45751 0.337391 0.336371 o.334371 0.322501 
I • !6 I 2•0IClll.OllOPllllPAllE I 0.342561 a.363751 Q.:mlOSJ 0.376561 D.357941 
I" 37 OIBl!l!OIETHAllE I Q.201081 0.211251 o.21s1s1 0.221261 0.206221 
I 38 ~ICNL-TIWIE I o.516581 o.52112111 0.55691 I o.561191 0.534591 
I S9 Z·CKLlll!Cl!TNTL VlllTL £fH'ER I 0.130911 a.135141 a.121110f o.1:r.im1 0.1311341 
I 4C cisc1.l·Dichloropr~ I 0.505631 0.514351 0.532521 0.5'®61 0.518081 
I 41 4•Ml!THYL·2·PEllTAllONE I 0.206551 0.182171 0.176821 0.1116151 0.181531 
I 43 TOLUENE I 0.586931 0.617801 0.6211561 0.645501 o.6Z039I 
I 44 trans·1.l·Oichlarapropene I 0.381231 0.402971 0.40569! 0.4ZOZ4I 0.398061 
I 45 1 1 Z·TRICKLCllOETIUUIE l 0.221841 0.219951 0.228271 O.aw31 0.220011 
I 46 TETRACHLOROfTllENE I 0.467711 0.415031 0.415171 0.499031 0.476781 
I 47 1 l·DICHLOROPROPANE I 0.538921 o.5192.91 · o:sss141 0.563391 0.529'501 
I 48 2·HWllONE I 0.143711 0.143701 0.139111 0.14204( 0.14442( 
I 49 DIBIOMOCHL-IWIE I 0.407821 0.419771 0..4541141 0.47611 I 0.445431 
I SO 1 2·DIBROMl!l!THANE I o.2901lBI 0.1-1 0.316141 o.322061 0.31300! 
I 52 CKLOllOllENZE!il! I 0.1159871 0.884371 o.877'61 0.924981 0.116530J 
I 53 l·CHLCllOllEXAllE I - I - I - I - I - I 
I 54 1 1 1 Z• TETllACllLOlllJl!THANE I 0.410171 o.445271 Q.451221 0.468121 0.4'2141 
I 55 ETHYL BEllZEJIE I 1. 7'94'231 1.822811 1.821461 1.1!11471 I 1.77'5741 
I 56 •,P"XYLENH I 0.76D7Df O.ISD2501 o.788511 0.816171: O.l'82791 
I 57 o•llYl.EllE I o.580341 0.622481 o.62974J 0.643311 9:611751 
I 58 STYRENE I 0.862591 0.922091 0.931841 0.990701 o.931531. 
111 59 XYLEN&SCtotall I o.511D34I 0.622481 0.629741 o.64331 I 0.611751 
I 6Q BROllDFORM I 0.22623J 0.24248( 0.268591 0.285281 0.261164! 
I 61 !SOPROPTLBENZEllE I 2..3118521 2..418251 Z.427481 Z.438901 2.lllll3BI 
I 63 BIClMOllEllZENE I o.742141 o.786161 0.777'961 0.796641 0.762091 
I 64 1 1 2 2• TETRACllLOIO£TIWIE I o.709691 0.7!1961 o.750661 o.764401 o.736921 

65 1 Z 3•TRICHLlllOPllOPAllE I 0.500031 0.544381 0.574341 0.612081 0.595771 
I I l I I I 

,. 
,, 

I I .. , fir. ISD/lt'2 I 
I I 

O.ZJlllSf 3.m1 
o.:sma1 2.4931 
Q..362181 l.5861 
0.2117'91- Z.KS! 
a."'511 l.5271 
0.133651 -S.1691 
0.522131 Z.6721 
0.186761 6.Zllf 
0.619841 3.4411 
0.401641 3.5071 
0.22494! 2.8'6( 
0.48Z74I 2.4021 
0.541251 3.342! 
0.14260( 1.4971 
0.440791 6 .• ZOlll 
o.309071 4.0291 
O.llllZ441 2.911f 
0.000111 - I 
0.44338f 4. 76111 
1.8197'91 Z.269f 
0.1"111113 I 2.il50f 
0.617521 3..8441 
0.927751 4.91121 
0..617521 l.844f 
0.258441 9.159( 
Z.39631 J Z.1941 
0.77l'l21 2.m1 
o.7.!673f 2.9651 
0.565321 7.a591 

I I 

•· Indicates irror R • % RSD or R""Z ~ailW"fl c •CC: Failure S • SPCC failure L •Li,.... Q • GUmtatic: 

.. t 

-. 
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-·-

·-
Report. Date 26·Aug-l998 l6:53 : 

SWOK/AATS 

St.art. Cal Date 
End Cal Date 
Quant. Met.hod 
Cal curve Type 
Target. Versi0n 
Int:.egrat.or 
Me\hod file 
Cal Date 

INITIAL CALIBRATION DATA 

26·AUG·l998 l4:56 
: 26·AUG-l998 l4:56 
: ISTD 

Averaged 
: Target. 3. 00 
: BP RTE . 
: /chem/u.i/u980826a.b/Sml.8260u.m 
: 26·AUg-l99S 16:52 doug 

·• Calibrat.ion File Names: 
Level l: /ehem/u.i/u9S0826a.b/ul6092 .• d 
Level 2: /ehem/u.i/u980826a.b/ul609l.d 
Level 3: /ehem/u.i/u980826a.b/ul6090.d 
Level 4: /ehem/u.i/u980826a.b/ul6093.d 
Level 5: /ehem/u.i/u980826a.b/ul6094.d 

;,, •" .... .. 
i I 5 I ill I 50 I 100 I 21111 I 
I ~ I L-l 1 I L-l 2 I ~l 3 I L-l 4 I L-l 5 I 
I • I I I I I I 
I' 66 tT811S·1,4·DICHLOlt0·2·B1.11'1!11 I - I - I - I - I - I 
I 67D·tl- I - I - I - I - I - I 
I 611 ~UIBIZllll I 0.607'!21 0.6256111 o.~1 o.64t94f D.616561 
I ~ Z•CHLOllDl'QUJl5N£ I D.57&581 0.60745 I 0.604111 o.626091 0.5119671 
I 70 4·CNLCIOl'OLIJENE I 2.199601 Z.24rul Z.Z17231 Z.Z65981 Z.163741 
I 71 1 3 5· TRll!!THYLllEliZEllE I 1.915111 1.916:141 1.94l!Z2f 1.94131 I 1.ll3186I 
I 72 tert·BllTYLBEll?!NE l Z.436:151 Z.590591 Z.53126! Z.56551 f Z.459401 
I 73 1 Z 4-TRl .. THTt.UllZEHE I 1.9161tf 1 • 942521. 1 • '15952 t 1.992941 1.89174{ 
I 74 •ec·6UTYl.BEllZENE I Z.59143f Z.645121 2.563131 2.580821 Z.419791 
I 75 1 3·0ICHl.QROlll!llUHE I 1.372151 1.374661 1.3'15731 1.401221 1.m041 
I TT p-!SOPllOPYLTOLU£!1E l Z.260141 Z.28551 I Z.23329) 2.22774) Z.1Z'123J 
I 78 1 4·011!11LortDRNZElff! I 1."'81141 1.477331 1.435781 1.471!051 1.4003, 
I 79 1 Z·OICHLOllllll!llZBIE I 1,261041 1.256151 1.Z675ZI 1.2112481 1.225671 
I Ila n•6UTYl.8EllUlll I 1.715961 1.955131 1.890601 1.961051 1.801431 
I 81 1 2-111-· 3·CllLOROPllOPANE I 0.120371 0.133721 0.122331 0.129391 o. 1%31121 
I az 1 Z 4·TRICllLOll08EllZEME I 0.435881 o.565011 o.5930ZI O.il6l881 0.664721 
I 83 M!XACHLOROlllTMllENI I 0.357561 0.34600f 0.306091 o.m121 0.311441 
I 84 IW'MTllAUlll! I 0.761401 0.11697'9f o.8655al 1.omu.1 . o. 99971 I 
I 115 1 Z 3·TRICllLOllllllEMZUI I 0.36436f 0.461191 o.463DI 0,518191" G.511401 
I 
IS 26 DlllltlllOFLUOROllETIWIE I 0.469231 0.4T.123f 0.-1 0.461811 0.411761 
I• 31 1,Z•O!CllLOROETWE·d4 I 0.254791 0.261471 0.278651 0.270841 0.29791 I 
(s 4Z TOLUENE·d8 I 0.949121 0.938721 0.936841 0.946951 o.958371 
IS 62 4·811lMOFLUOllOBENZEHE I O.S9690f o.600651 0.589951 0.597221 o.611MZI 
l I I I I I 

/' 

. ' 

- I I 
111F (l RSll/11"'2 I 

I I 
0.017261 ..;:- I 
0.000001 - I 
0.624711 ..Z.2241 
0.6012Df 3.0071 
2.21780) 1.m1 
1 ,909351 z.mf 
2.516601 Z.651 f 
1.940571 z.0101 
2.572061 2.3311 
1.-61 1.na1 
Z.2Z558I Z.8191 
1.448061 Z.ZS51 
1.258171 1.m1 
1.8921131 4.1461 
0.125931 4.l611f 
Q.584501 16.0671 
0.3Zllll4( 6.7531 
0.899951 11.:m1 
0.463671 13.2591 

I 
0.467661 t.1691 
o.Z7Z13J 6.1391 
0.946001 0.916! 
0.597671 0.11511 

I I 
tndicates Error R :s % RSD or R:"'2: Failure c :s CCC Failure S • SPCC Failure f.. :1 Linear Q = Quadratic 

i 

• 
. . 
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SA 
VOLATILE ORGANIC INSTRUME~_PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

) Name: SWL-TULSA Contract: KEY W/TCLP 

Lab Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 3S386 

Lab File ID: UL6104.D 

Instrument ID: U 

BFB Injection Date: 08/31/98 

BFB Injection Time: 0938 

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP 

... RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
so lS.O - 40.0% of mass 9S 17.7 
7S 30.0 - 60.0% of mass 9S 47.2 
9S Base peak, 100% relative abundance 100.0 
96 s.o - 9.0% of mass 9S 6.4 

173 Less than 2.0% of mass 174 0.0 ( 0. 0) 1 
174 Greater than S0.0% of mass 9S 66.3 
17S s.o - 9.0% of mass 174 s.o ( 7.6)1 
176 Greater than 9S.0%, but less than 101. 0% of mass 174 63.8 ( 96.3)1 
177 s.o - 9.0% of mass 176 S.l ( 8.0)2 

• 1-VaLue is ~ mass 174 • 2-VaLue is ~ mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
lS 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

============ 
VSTDOSO 
VBLKl 
LCSl 
LCSDl 
120S-0001-01 
120S-0002-0l 
120S-0003-01 
120S-0004-0l 
120S-OOOS-01 
120D-OOOS-Ol 
TCLPBLANK 

• Je 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== ===::;::;:========== 
VSTDOSO UL610S.D 
U980831A UL6107.D 
LCSl UL6108.D 
LCSDl UL6109.D 
3S387.01 UL6110.D 
3S387.02 UL6111.D 
3S387. 03 UL6112 .D 
3S387.04 UL6113.D 
3S387.0S UL6114.D 
3S387.06 UL611S.D 
TB082798Bl UL6116.D 

FORM V VOA 

DATE TIME 
ANALYZED ANALYZED 

========== ========== 
08/31/98 1000 
08/31/98 1103 
08/31/98 1131 
08/31/98 11S8 
08/31/98 1226 
08/31/98 12S3 
08/31/98 1320 
08/31/98 1348 
08/31/98 141S 
08/31/98 1443 
08/31/98 lSlO 

8260 

li98 
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... 

' 

-- ,• ....... 

Data File 
Lab ID 
Samp Info 
Method 
Operator 
Anal:yzed 
Su.bll.St 
Instrument 
ICAL Analyzed 

-·-
% DRIFT REPORT 

ul6lOS.d ·-
VSTOOS0(2·029·4l 
VST0050 (2·029-4) 
/chem/u.i/u98083la.b/Sml8260u.m 
DOUG 
3l·AO'G·98 10:00 

: all 
u 
26-AUG-98 l4:S6 to 26-AUG-98 l4:S6 

Compound Nominal % D+ift' Flag 

DICELORODIFLUOROMETHANE 44.69 50.00 -10.6 0.430 
CBLOROMETHANE S0.45 so.co 0.9 0.264 
VINYL CHLORIDE 48.30 50.00 .I -3.4 0.282 
SROMOME'l'HANE 55.16 so.co 10.3 0.175 
CBLOROETHANE 50.86 so.co l.7 0.200 
TRICHLOROFLUOROMETHANE Sl.13 50.00 . ' .2.3 0.440 
ACROLEIN SOS.Sl 500.00 .o. 7 0.017 
l l·DICHLOROETHENE 49.65 S0.00 " ;0;7 0.224 
ACETONE 30 .31 so.oo ~ :Jf f- ar: 0 2 !> 
l,l,2-TRICBLOROTRIFLUOROE'l'HAN 44.90 so.oo 0.373 
METHYL IODIDE 41.49 SO.DO ·17.0 0.350 
CARBON DISULFIDE 62.82 so.oo 2S.6 O.S3S 
ACETONITRILE 527.83 S00.00 S.6 o.oso 
METHYLENE CHLORIDE 48.27 S0.00 -3.5 0.276 
ACRYLONJ:TRILE 470.84 S00.00 -5.8 0.037 
trans-l 2-DICRLOROETHENE 49.63 so.oo -0.7 0.272 
Methyl-tert-Butyl Ether 47.34 S0.00 -S.3 O.S69 
l,2-DICHLOROETHENE(total) 103.49 /IJO .00 ;i.; :i: • e 3//9' 0.568 
l l-DICHLOROETHANE 50.74 so.co l.5 0.591 
VINYL ACETATE 51.39 50.00 2.8 • 0.378 
2·BUTANONE 47.23 50.00 -s.s 0.244 
cis-l 2-DICHLOROETHENE 5l..35 50.00 - 2.7 0.295 
2 2·0ICHLOROPROPANE S4.90 S0.00 9.8 . '-0 .49S 
BROMOCHLOROMETHANE 49.83 so.oo iJ -0.3 0. l. 74 
CHLOROFORM 5l..33 .50.00 2.7 0.633 
DIBROMOFLUOROMETHANE 50.2l. 50.00 0.4 0.470 
l. l l-TRICHLOROETHANE Sl..87 SO.DO 3.7 0.473 
l. l.·OICHLOROPROPENE Sl..82 so.oo 3.6 0.465 
CARBON TETRACHLORIDE 52.22 50.00 4.4 0.412 
l.,2·DICHLOROETHANE·d4 Sl..56 SO.DO 3.l 0.281 
BENZENE S0.95 50.00 l.9 0.969 
l. 2-DICHLOR.OETHANE 50.48 S0.00 LO 0.29l. 
TRICHLOROETHENE 50.49 50.00 l.O 0.339 
l. 2-DICHLOROPROPANE 50.42 50.00 IJ o.a 0.365 
DIBROMOMETHANE Sl..8S so.oo 3.7 0.220 

~ BROMODICHLOROMETHANE SS.14 so.oo l.0.3 0.59S 
2·CHLOROETHYL VINYL ETHER 48.32 50.00 -3.4 0. l.29 
cis-l,3-Dichloropropene 53.28 so.oo 6.6 0.5S6 
4·METHYL·2·PENTANONE 5l..S3 so.oo 3 .l. 0. l.93 
TOLUENE·d8 49.98 50.00 0.0 0.946 
TOLUENE 5l..96 50.00 .I 3.9 0.644 
trans-l.,3-Dichloropropene 52.7S 50.00 5.S 0.424 
l l 2-TRICHLOROETHANE 5l..l.7 S0.00 2.3 0.230 
TETRACHLOROETHENE 48. 79 50.00 -2.4 0.47l. 
l. 3-DICHLOROPROPANE 52.32 50.00 4.6 O.S66 
2-HEXANONE 52.l.6 50-. 00 4.3 O.l.49 
----------------~----------------------------·-----·~--------------------* = % Drift of CCC > 20 % or SPCC RRF < minimum RRF 

Page l. of 2 099 
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. " 

... · ..... 

• 
' 

Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analrzed 
Subl st. 
Instrument 
ICAL Analyzed 

Compound 

·-
ul6105.d 
VSTD050(2-029·4) 

: VSTD050 (2-029-4) 
/chem/u.i/u98083la.b/5m18260u.m 
DOUG 

: 3l·AUG·98 10:00 
all 
u 
26-AtlG·98 14:56 to 26-AUG-98 14:56 

... · .... .. 
"· 

Amount Nominal % Drift. Flag RRF 

--------·----·---------------------------·---------------~----·---·--·--·-DIBROMOCBLOROMETHANE 56.83 50.00 13.7 0.501 
1 2-DIBROMOETHANE 49.77 50.00 ,-0.5 0.308 
CBLOROBENZENE 49.97 50.00 · -O~l 0.882 
lo €llli:9aQlmY.-'\\NB ·e. ee 58 .. 89 iee .. e 0.000 
1 1 1 2·TETRACHLOROETHANE 49.50 50.00 

~ 
·1. 0 0.439 

ETHYL BENZENE 50.34 50.00 0.7 1.832 
m,p-XYLENES 100.99 100.00 1.0 0.798 
o-XYLENE 50 .19 50.00 0.4 0.620 
STYRENE 51.21 50.00 

2 .4 " 0.950 
~S(total) 179.41 150.00 £3e. e l'f 1 2.216 
SROMOFORM 62.26 50.00 24.5 0.322 
ISOPROPYLBENZENE 51.05 50.00 2.1 2.447 
4-BROMOFLUOROBENZENE 51.39 50.00 2.8 0.614 
BROMOBENZENE 51.25 50.00 2.5 0.793 
1 1 2 2-TETRACHLOROETHANE 51.85 50.00 3.7 0.764 
1 2 3-TRICHLOROPROPANE 61.08 50.00 22.2 0.691 
t11Mes J:,4 a;ewoeae a ee1su 9.99 59,99 il:99. 8 • o.ooo 
D • J;,Il!SRlllNS e.ee se.ee ioe.e • 0 .. 000 
n-PROPYLBENZENE 51.27 50.00 - 2.5 .. g :~ti 2-cm.oROTOLUENE 50.84 50.00 1.7 
4-cm.oROTOLUENE 51.84 50.00 3.7 2.300 
1 3 5 -TRIMETHYLBENZENE 51.81 50.00 3.6 ·1.979 
tert-BUTYLBENZENE 50.88 50.00 1. 8 2.561 
1 2 4·TRIMETHYLBENZENE 51.98 50.00 4.0 2.018 
sec·SUTYLBENZENE 51.28 50.00 2.6 2.638 
1 3-DICHLOROBENZENE 50.19 50.00 0.4 1.375 
p-.ISOPROPYLTOLUENE 50.34 50.00 0.7 2.241 
1 4-DICHLOROBENZENE 50.17 50.00 0.3 1.453 
1 2-DICHLOROBENZENE 50.94 50.00 1.9 1.282 
n- BUTYLBENZENE 53.57 50.00 7.1 2.028 
1 2-DIBROM0·3·CHLOROPROPANE 49 .63 50.00 -0.7 0.125 
1 2 4-TRICHLOROBENZENE 56.95 50.00 13.9 0.666 
HBXACHLOROSUTADIENE 50.60 50.00 1.2 0.333 
NAPHTHALENE 54.92 50.00 9.8 0.989 
1 2 3·TRICHLOROBENZENE 54.64 50.00 9.3 0.507 

------···---------~-------·---------------------·-----··-----------------* - % Drift of CCC > 20 % or SPCC R.R.F < minimum RRF 

Page 2 of 2 
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BA 
VOLATILE INTERNAL S!JWOARD AREA AND RT SUMMARY 

, Name: SWL-TULSA Contract: KEY W/TCLP 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID (Standard): UL6105.D 

Instrument ID: U 

01 
02 
03 
04 
05 
,06 
~7 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ISllPFB! 
AREA # RT 

===-==•====== =======:=•= =====·= 
12 HOUR STD 859417 4.78 

s=::=====s==== ========:= ======== 
UPPER LIMIT 1718834 5.28 

==:========·= ========== =====·· 
LOWER LIMIT 429708 4.28 

======•:a:====·= 
EPA SAMPLE 

No. 
============= 
VBLKl 
LCSl 
LCSDl 
120S-0001-01 
120S-0002-01 
120S-0003-01 
120S-0004-0l 
120S-0005-0l 
1.200-0005-01 
TCLPBLANK 

ISl. 
IS2 
IS3 

(PFB) = 
(DFB) = 
(CBZ) = 

========== ====:== 

========== ======= 
811586 4.79 
803213 4.79 
792379 4.79 
781466 4.79 
78.4052 4.78 
777898 4.79 
774431 4.78 
772916 4.79 
77841.8 4.78 
780408 4.79 

PENTAFLUOROBENZENE 
1.,4-DIFLUOROBENZENE 
CHLOROBENZENE-d5 

Date Analyzed: 08/31/98 

Time Analyzed: 1000 

IS2iDFB! IS3 (CBZ) 
AREA # RT AREA # 

========== ==s11111••= ========== 
899615 5.56 756654 

========== ======= ===··===== 
1799230 6.06 1513308 

========== ======= ========== 
4498.08 5.06 378327 

========== ======= ========== 
-

========== ======= ========== 
839776 5.56 708187 
840044 5.57 700105 
826676 5.56 695256 
805330 5.56 675662 
800831 5.56 690203 
800360 5.56 691589 
797177 5.56 679441 
785734 5.56 6731.66 
786685 5.56 677869 
812288 5.55 693696 

UPPER LIMIT 
of internal 
LOWER LIMIT 
of internal 

= + 100% 
standard 
= - 50% 
standard 

RT 
======= 

9.49 
======= 

9.99 
======= 

8.99 
======= 

==·==== 
9 .49 
9.50 
9.49 
9.49 
9.48 
9 .48 
9 .49 
9 .48 
9 .48 
9.47 

area. 

# Column used to flag values outside QC limits with an asterisk . 

• . ge 01 of 02 
FORM VIII VOA 
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SB 
VOLATILE INTERNAL S'i;:JWJ)ARD AREA AND RT SUMMARY 

Contract: KEY W/TCLP :;:, Name: SWL-TULSA 

Lab Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 35386 

Lab File ID (Standard): UL6105.D 

Instrument ID: U 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

·============ 
12 HOUR STD 

==:::===•====-
UPPER LIMIT 

====•::==ss== 
LOWER LIMIT 

===::=:======== 
EPA SAMPLE 

No. 
·===::::======= 
VBLKl 
LCSl 
LCSDl 
120S-0001-01 
120S-0002-0l 
120S-0003-0l 
120S-0004-0l 
12.0S-0005-0l 
1200-0005-01 
TCLPBLANK 

Date Analyzed: 08/31/98 

Time Analyzed: 1000 

IS4 U.ICBJ 
AREA # RT 

====·-==·== =·===··· 462169 13. 89 
=••=::::;••=== ;;::•••=== 

924338 14 .39 
=======-=== ======= 

231.084 13. 39 
=-========== ===r•=== 

======·=== ======= 
414051 13.89 
434628 13.88 
431876 13 .88 
417866 13.88 
409596 13.87 
410804 13. 87 
417680 13.87 
413674 13 .87 
410060 13. 86 
414417 13.86 

IS4 (DCB) = 1,4-DICHLOROBENZENE d4 UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag .values outside QC limits with an asterisk. 

~age 02 of 02 
FORM VIII VOA 

, ' ' 
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.......... 

HEARTLAND ESI VOA 12 HESl94.1 

BLANK SUMMARY 
VOLATILE ORGANIC FRACTION 

1. Blank qualification guidelines: 

a) If a compound is found in the blank but not in the sample, no action is 
taken. 

bl Any compound {other than the four (4) listed below) detected in the 
sample, which was also detected in the associated blank, must be 
qualified by elevating the limit of detection or adjusting the limit of 
detection to the sample result, when the sample concentration is less 
than five (5) times the blank concentration. For the following four (4) 
compounds, the results are qualified by elevating the limit of detection 
or adjusting the limit of detection to the sample result, when the sample 
concentration is less than ten (10) times the blank concentration. 

Common laboratory contaminants: methylene chloride 
acetone 
2-butanone 

c) The reviewer should take note that the blank analysis may not involve 
the same weights, volumes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5X 
and 1 OX criteria. 

d) In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks {if they were submitted with the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

el Qualification/ Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times (1 OXJ the blank value. Cross out the "B" flag arid qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times { 1 OX) the blank value. Reject the sample result, cross out 
the "B" flag, and report the CRQL. 

No Action - The sample result is greater than the CRQL and greater 
than ten times (1 OX) the blank value. 

103 



4A EPA SA.MP:GB NO. 
VOLATILE METHOD BLANK SUMMARY - .. 

VBLKl 
1 Name: SWL-TULSA Contract: KEY W/TCLP 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: UL6107.D Lab Sample ID: U980831A 

Date Analyzed: 08/31/98 

Matrix: (soil/water) WATER 

Instrument ID: U 

Time Analyzed: 1103 

Level: (low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

============ 
LCSl 
LCSDl 
120S-0001-01 
120S-0002-0l 
120S-0003-0l 
120S-0004-0l 
120S-0005-0l 
120D-0005.-0l 
TCLPBLANK 

I 

,Je 01 of 01 

LAB LAB TIME 
SAMPLE ID FILE ID ANALYZED . ============== ============== ========== 

LCSl UL6108.D 1131 
LCSDl - UL6109.D 1158 
35387.01 UL6110.D 1226 
35387.02 UL6111.D 1253 
35387.03 UL6112.D 1320 
35387.04 UL6113.D 1348 
35387.05 UL6114.D 1415 
35387.06 UL6115.D 1443 
TB082798Bl UL6116.D 1510 

FORM IV VOA 8260 

104 
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-.. 

HEARTLAND ESI VOA 13 

BLANK SUMMARY • TCL SUMMARY 
VOLATILE ORGANIC FRACTION 

HESl9iJ.. : 

0 Method Blank 0 Trip Blank 

Sample ID: iCLPBl.AtJK. 

IC.LP 
0 Rinseate Blank 0 Field Blank ~ Other 

File ID: IJ..L/Q 1 l(p • b 

COMPOUND CONCENTRATION CRQL 

Mt-Hui 11..u g w 11 J.UA. /l. 

Act-~ &5 u. 

EPA SAMPLE ID MC. Aufinu.. 
l!i.D-5-DOlJl-OI C-Je&L ~L 

Ol-DI /).. UfXL 

.0-01 el.&1.- l!e,6)1,.. 

4-01 ~L. u. 
• 5-01 etfJL CJe.llL 

1 J.O-t>-0005-ot ~GlL IA 

-
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2A 
WATER VOLATILE SYSTEM MO~~JORING COMPOUND RECOVERY 

Contract: KEY W/TCLP 1 Name: SWL-TULSA 

Lab Code : SWOK Case No . ; ENSAFE. SAS No . : SDG No.: 35386 

•. ,:re 01 of 01 

01 
02 
03 
04 
05 
06 
07 
OB 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA SM Cl 
SAMPLE NO. (TOL)# 

==:::========= ====== 
VBLKl 101 
LCSl 100 
LCSDl 102 
12os-0001-01 99 
120S-0002-01 101 
120S-0003-01 101 
120S-0004-01 100 
12os-0005-01 101 
120D-0005-01 101 
TCLPBLANK 101 

TOLUENE-dB 

SMC2 SM1,.;3 
(BFB) # (DCA) # 
====== ====·· 

100 90 
100 90 
101 94 
103 98 
101 97 
102 96 
101 96 
103 98 
102· 97 

99 91 

SMCl (TOL) 
SMC2 (BFB) 
SMC3 (DCA) 
SMC4 (DBF) 

= 4-BROMOFLUOROBENZENE 
= 1,2-DICHLOROETHANE-d4 
= DIBROMOFLUOROMETHANE 

SMC4 TOT 
(DBF) # OUT 
======= ---

101 0 
98 0 
98 0 

101 0 
101 0 
100 0 
100 0 
100 0 
101 0 

98 0 

----------
--
--
--
--------------------
--
--

QC LIMITS 
(88-110) 
(86-115) 
(80-120) 
(86-118) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

FORM II VOA-1 8260 
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LCS\LCSD RECOVERY REPORT 

Lab Name : SWOK\AATS· -Instrument: u 

LCS Analysis Date: 3l.·AUG·98 l.l.:3l. 

LCSD Analysis Date: 3l.·AUG-98 l.l.:58 

Units: Water ug/L Soil ug/Kg Air ppbv 

SPIKE 
COMPOUND ADDED 

Matrix: w.l\.TER 

Analyst : DOUG 

LCS File id: 

LCSD File id: 

LCS 
LCS t 

CONCENTRATION REC # 

----------------------------- ............. ------------- ·-----OICHLORODIFLUOROMETHANE 50.00 37.9l. 
CHLOROMETHANE 50.00 43.87 
VINYL CHLORIDE 50.00 43.22 
SROMOME'l'HANE so.oo 48.83 
CBLOROETHANE so.oo 4S.22 
TRICHLOROFLOOROMETHANE so.co 44.78 
ACROLBIN soo.oo 4Sl..l.8 
l. l.·DICHLOROETHENE so.oo 43 .97 
ACETONE 50.00 39.36 
CAR.SON DISULFIDE so.oo S0.09 
METHYLENE CHLORIDE S0.00 43.93 
ACRYLONITRILE soo.oo 444.36 
trans-l. 2-DICHLOROETHENE S0.00 44.84 
l. l.·DICHLOROETHANE S0.00 45.Sl. 

c VINYL ACETATE 50.00 46.30 
i.;.' 2-SOTANONE so.oo 38.08 

cis-l. 2-DICHLOROETHENE 50.00 47.03 
2 2-0ICHLOROPROP.!INE so.co 4S.90 
BROMOCHLOROMETHANE S0.00 45.S3 
CHLOROFORM so.oo 47.l.O 
l. l. l. ·TRICHLOROETHANE so.oo 44.39 
l. l.·DICHLOROPROPENE so.oo 44.4S 
CAR.SON TETRACHLORIDE so.co 43.9S 
BENZENE S0.00 46.80 
l. 2·DICHLOROETHANE so.oo 46.32 
TRICHLOROETHENE so.co 44.08 
l. 2-DICHLOROPROPANE so.oo 47.5l. 
DISROMOMETHANE S0.00 47.58 
BROMODICHLOROMETHANE 

. so.co 48.97 
2-CHLOROETHYL VINYL ETHER so.oo 43.S7 
cis-l.,3-Dichloropropene 50.00 48.l.6 
4·METHYL-2-PENTANONE S0.00 4S .37 
TOLUENE 50.00 47. l.S 
trans-l.,3-Dichloropropene 50.00 49.08 
l. l. 2-TRICHLOROETHANE so.oo 46.76 
TETRACHLOROETHENE 50.00 44.43 
l. 3-DICHLOROPROPANE S0.00 47.94 
2-HEXANONE so.oo 47.82 
DIBROMOCHLOROMETHANE so.oo 52.l.4 
l. 2-0.IBROMOETHANE S0.00 46.32 
CHLO RO BENZENE 50.00 47.03 
l.-' .;u .. ..,.., .., . """" 
l. l. l. 2-TETRACHLOROETHANE 50.00 48.l.O 

. # Column to be used to flag recovery with an asterisk 

* Value outside of QC limits 

76 
88 
86 
98 

" . 90 
90 

··9.0 
88 
79 

l.00 
88 
89 
90 
9l. 
93 
76 
94 
92 
9l. 
94 ... 89 
89 
88 
94 
93 
88 
9S 
9S 
98 
87 
96 
9l. 
94 
98 
94 
89 
96 
96 

l.04 
93 
94 

I 
y 

96 

.ul6l.OB .d '.• 
'·,;: 
i.U.6l.09.d 

L~TS 
REC -------50·l.45 

66-l.34 
53-l.56 
4l.·l.66 
6S·l.28 
6S·l.33 
4l. '- l. 79 .... 
76-l.25 
38-l.S9 " 39-l.4l. 
S4·l.47 
58-l.26 ., 
77-l.24 
78-l.27 
S7-l.28 // 
25-J.79 V' 
76-l.28 
69-l.32 
73:l.32 
8l.•l.26 
76-l.26 
8l.- l.2'3. 
79-l.22 
78-l.24 
73-l.37 
78-l.27 
76-l.32 
72-l.39 
73-l.32 
60-l.40 
6S-l.29 v 

47-l.55 ..... 
74-l.29 
64-l.3l. v 

64-l.46 
7l.-l.3l. 
73-l.35 
60-l.43 Iv 
72-l.36 
6l.·l.SO 
74-l.28 
\.IV --·.riu 

80-l.l.9 
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-·-

SP IKB I.CS 
COMPOUND ADDEO CONCEN'l'RATION 

---------------------·------- ---------- -------------ETHYL BENZENE S0.00 4'6. 92 
m,p-XYLENES 100.00 92.94 
o-XYLENE 50.00 47.70 
STYRENE 50.00 47.97 
BROMOFORM 50.00 S6 .12 
ISOPROPYLBENZENE so. 00. 46.03 
BR OMO BENZENE 50.00 46.74 
1 1 2 2-TETRACELOROETB'.ANE 50.00 48.10 
1 2 3-TRICBLOROPROPANE so.oo 51.44 
11 • PROPYLBENZENE 50.00 45.73 
2·CHLOROTOLUENE S0."00 45.86 
4-CHLOROTOLUENE S0.00 46.52 
1 3 S-TRIMBTHYLBBNZENE 50.00 46.42 
tert-BOTYLBENZENE so.oo 46.00 
1 2 4-TRIMETHYLBENZENE 50.00 47 .30 
sec-BUTYLBENZENE so.oo 45.lS 
1 3-DICHLOROBENZENE S0.00 46.44 
p-ISOPROPYLTOLUENE so.oo 44.96 
1 4-DICHLOROBENZENE 50.00 46.05 

.1 2-DICBLOROBENZENE 50.00 45.94 
, " 11-BOTYLBENZENE 50.00 46.12 

1 2·DIBROM0-3-CHLOROPROPANE 50.00 47.25 
1 2 4-TRICHLOROBENZENE 50.00 49.76 
HEXACELOROBUTADIENE so.oo 43.32 
NAl?HTE'.ALENE S0.00 44.95 
1 2 3-TRICHLOROBENZENE so.co 47.16 .. 

# Column to be used to flag recovery with an asterisk 

* Value outside of QC limits 

LCS Recovery: ;rout of 91 outside limits 
p b-Pv .. 

i 

··.~ .. ........,, \'.. '..!'-
t LIMITS 

REC # REC ------ -------94 72-130 
93 ! 71-129 

.9S 75-124 
96 . 73-129 

112 73-133 
92 70-129 

~l 74-12S 
51-167 

.; 103 66-141 
. ' 91 69-132 

i,'. 92 71-129 
9'3 67-136 
93 71-130 
92 60·-142 
95 72-127 
90 65-133 
93 76-123 
90 69-130 
92 72-125 
92 74-125 
92 65-134 
94 _56-1S4 
98 68-126 
87 52-149 
90 59--142 
94 SS-13.7 
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-·· 

LCS\LCSD RECOVERY REPORT 

Lab Name: SWOK\AATS 

Instrument: u 

LCS Analysis Date: 31-At:IG-98 11:31 

Matrix: WATER .,: .• ,. 
-.: 

Analyst: DOUG 

LCS File id: ul610S.d 

LCSD Analysis Date: 31-ADG-98 ll:Sa 

units: Water ug/L Soil ug/Itg Air ppbv 

LCSD File id: ' ul6109.d 

J,,l.,;l;jlJ 

SPIKE LCSD t 
COMPOUND ADDED CONC. REC # 

----------------------------- --------- ---------- ------DICBLORODIFLUOROMETHANE so.co 35 .13 ?t' 
CHLOROMETHANE S0.00 42.39 as'·· 
VINYL cm.oRmE so.co 40.11 ea 
BROMOMETHANE so.co 44.44 89 
cm.oROETHANE so.co 43.50 a7 
TRICBLOROFLUOROMETHANE 50.00 41.42 83 
ACROLEIN soo.oo 412.S6 82 
l l·DICHLOROETHENB so.co 42.07 84 
ACBTONE so.co 49. 79 100 
CARBON DISULFmB so.co 44.7S 90 

; . METH7LENB CHLORIDE 50.00 43.28 86 
·· . ACRYLONITR.ILE 500.00 446.79 a9 
• trans-1 2-DICHLOROB.THENB. so.co 43.42 87 

l l.·Dicm.oROETHANE S0.00 44.19 ea 
VINtL ACETATE so.co 46.11 92 
2·BUTANONE so.co 48.01 96 
cis-1 2-DICHLOROETHENE so.co 46.41 -93 
2 2·DICBLOROPROPANE so.co 43 .44 87 
BROMOCHLOROMBTHANB so.co 46 .37 93 
CHLOROFORM so.co 45 .lS 90 
l l l·TRICHLOROETHANE 50.00 42.llB BS 
1 1-DICHLOROPROPENB so.co 41.88 84 
CARBON TETRACHLORIDE so.co 40.S4 81 
BBNZB.NE so.co 45.14 90 
1 2·DICHLOROB.THANE S0.00 45.39 91 
TRICHLOROETHENE so.co 43.6S 87 
l 2-DICHLOROPROPANE so.co 46.60 93 
DIBROMOMB.THANE so.co 46.40 93 
BROMODICHLOROMETHANB. so.co 47.44 9S 
2-CHLOROB.THYL VINYL ETHER S0.00 4S.16 90 

- cis-1, 3 •Dichloropropene so.co 4S.71 91 
4 ·METHYL· 2 - PBNTANONE so.co 4S.29 90 
TOLUENE so.co 4S.42 91 
trans-1,3-Dichloropropene 50.00 46.14 92 
1 1 2·TRICHLOROETHANE so.oo 47 .30 9S 
TETRACHLOROB.THENE 50.00 44.10 ea 
l 3·DICHLOROPROPANE 50.00 47.97 96 
2-HEXANONE 50.00 44.47 89 
DIBROMOCHLOROMETHANE 50.00 49.35 99 
1 2-DIBROMOETHANB. 50.00 45.61 91 
CHLOROBB.NZBNE 50.00 46.07 92 
1 -- - - -- . ... .. . ... ... ........... " 1 l 1 2-TETRACHLOROETHANB. 50.00 

I 
45.98 92 

# Column to be used to fla~ recovery with an asterisk 

* Value outside of QC limits 

\.!'-' 
t LIMITS 

RPD REC ---- ------s S0-145 
3 66-l.34 
7 S3-156 

10 41-166 
3 6S-l.28 
8 6S-133 
9 41-179 
s 76-125 

23 3a-1S9 
11 39-141 

2 S4-147 
a S8·126 
3 ,77-124 
3 78-l.27 
l S"1·128 

23 2s·-179 
1 76-128 
6 69-132 
2 73-132 
4 81-126 
s 76-126 
6 81.-123 
8 79-122 
4 78-l.24 
2 73-137 
l 78-127 
2 76-132 
2 72-139 
3 73-132 
3 60-140 
s 65-129 
l 47-15S 
3 74-129 
6 64-131 
l 64-146 
l 71-131 
0 73-135 
8 60-143 
5 72-136 
2 61-150 
2 74·128 . . 

" """" - '""' 4 w 
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- ·-

··-
' LCSD ' SPIKE LCSD % 

COMPOUND ADDED CONC. REC # 
••-••••~••••m••-••••••••••••• --------- ---------- ------ETHYL BENZENE 50.00 45.7l. 9l. 
m,p-XYLENES l.00.00 91. l. 7 9l. 
a-XYLENE 50.00 45.77 92 
STYRENE so.oo 46.SO 94 
BROMOFORM 50.00 52.Sl. l.06 
ISOPROPYLBENZENE 50.00 45.l.6 90 
BROMOBENZENE 50.00 46.06 92 
l. l. 2 2 -TETRACHLOROETHANE 50.00 47 .60 95 
l. 2 3-TRICHLOROPROPANE so.oo 46.64 93 
n-PROPYLBENZENE 50.00 45.26 90 
2-CHLOROTOLUENE 50.00 45.76 92 
4-CHLOROTOLUENE 50.00 46.09 92 
l. 3 5 -TRIMETHYLBENZENE 50.00 45.S6 92 
tert-BUTYLBENZENE 50 .GO 44.97 90 ' 
l. 2 4-TRIMETHYLBENZENE 50.00 46.6l. 93 
sec-BUTYLBENZENE 50.00 45.S4 92 

- l. 3 -DICHLOROBENZENE 50.00 45.52 9l. 
p-ISOPROPYLTOLUENE 50.00 45 .3S 9l. 
l. 4-DICHLOROBENZENE 50.00 45.2l. 90 
l. 2-DICHLOROBENZENE 50.00 44.93 90 
n-BtlTYLBENZENE 50.00 47.3S 95 
l. 2-DIBROM0-3-CHLOROPROPANE 50.00 47 .S6 96 

,_l. 2 4-TRICHLOROBENZENE 50.00 49.45 99 
·"' HEXACHLOROBUTADIENE 50.00 44.24 SS 

NAPHTHALENE 50.00 47 .69 95 
l. 2 3-TRICHLOROBENZENE 50.00 49.40 99 

-# ColUillil to be used to flag recovery with an asterisk 

* Value outside of QC limits 

LCSD Recovery: .Y out of ¢ outside limits 

v ~lb 

%· 
RPD· ----· 3 

2 
3 
2 
6, 
2 
l. 
l. 

l.O 
l. 

'O 
l. 
l. 
2 
2 
2 
2 
l. 
2 
2 
3 
2 
l. 
l. 
5 
5 

-

QC 
LIMITS 

• .. REC it.-----
.. 72-l.3 0 
7l.-l.29 
75-l.24 
73 -l.29 
73-l.33 
70-l.2S 

-74-l.25 
Sl.-l.67 
66-l.4l. 
6S-l.32 
7l.-l.29 
67-l.36 
71-l.30 
60-l.42 
72-l.27 
65-l.33 
76-l.23 
69-l.3 0 
72-l.25 
74-l.25 
65-l.34 
56-l.54 
6S-l.26 
52-l.49 
58-l.42 
55-l.37 

• 
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HEARTLAND ESI VOA 17 

FIELD DUPLICATE SAMPLE SUMMARY 
VOLATILE ORGANIC FRACTION 

HESl94.1 

Sample ID: /;l.0-S-0005-0/ Dupliacte Sample ID: l~O-b-()005-tJI 

Matrix: aqueous I non aqueous Units: ~ ug/Kg 

I Compound Name I Sample Duplicate RPO Action 
Concentration Concentration. 

,,. 
/ 

/ 
/ 

/ 
.rt / v 

,f"W wv 
I 'r\ X' ' 
)<" 

/ 
/ 

/ 
/ 

/ 

Water RPDs < 20% RPD 

Soil RPDs < 35 % RPD 

Comments: _________________________ _ 

111 



HEARTLAND ESI VOA 19 HESl94.1 

1. 

2. 

3. 

4. 

5. 

6. 

SAMPLE RESULT VERIRCA TION 
VOLATILE ORGANIC FRACTION 

Were the sample results reported within the calibration range? 
. ~No 

Were the percent moistures reported! Yes No@ 

Were the data reported on a dry weight basis? Yes No ® 
Did the GC/MS RIC and TIC exhibit interferences, off scale peaks or ~ted 
baseline? Yes 

Did the data contain elevated detection limits that could not be a~~ted 
for? Yes o 

Were any computational or transcription errors found? Yes@ 

Specific Comments:------------------------

Date: /0 I /;< I qg 

112 



HEARTLAND ESI SVOA 1 HES194.1 

MULTI-MEDIA SEMIVOLATILE ORGANIC FRACTION 

CASE NUMBER:, ________ SDG NUMBER:._--=.3,....5.=3-~=-{p ___ _ 

LABORATORY: &JuJltM.Jesf W dJ OK. 

CLIENT: &so...ft:.. PROJECT: Kb/ µjgsf R.eJ tjg-/ 

REVIEWER: /;»( DATE: /0· / 2.-q$ 

QA/QC LEVEL 

0 NEESA C 
0 NEESA D 
l!Sf DQO LEVEL Ill 
0 DQO LEVEL IV 
0 

Statement Of Work (SOW) 

0 CLP 3/90 
0 CLP 2/88 
Bf SW846 8270'& 
D SW846 8270 Appendix IX 
0 

ANALYSIS MODIFICATIONS;..· -----------------

Ii mi+ut l!Otvtpoud. I is+ 

113 
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HEARTLAND ESI SVOA 2 HESl94.1 

SEMIVOLATILE HOLDING TIMES 

Water soil Analysis 
CLP: 7. days from sampling 14 days from sampling 40 days from VTSR 
SW846: 7 days from sampling 14 days from sampling 40 days from VTSR 
Region I: 5 days from VTSR 7 days from VTSR 40 days from VTSR 
Region Ill: 7 days from sampling 7 days from sampling 40 days from VTSR 
NYSDEC: 5 days form VTSR 5 days. from VTSR 40 days From VTSR 

1. Were the holding times met for the all semivolatile samples? ~ NO 

If yes, complete the following form for all samples that exceeded holding times. 

EPA SAMPLE NO. MATRIX VTSR OR DATE DATE OF DA Action 

/ 
/ 

/ 

Action: 

DA s 5: 
DA > 5 S 15: 

DA> 15: 

SAMPLED EXTRACTION I 
ANALYSIS / 

/ 
/ 

/ . ... 
t I'\ I -lS 

A ~d 

' !\~ ~" \ 
\ 

"' / 

v • 

/ 

DA - The number of days that the holding time was exceeded. 

Qualify all positive results as estimated (JJ. 
Qualify all positive results as estimated (JI and all non detects 
estimated (UJ). 
Qualify all positive results estimated (Jl and reject all non detects. 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) -·-
Contract: KEY WEST PO T,ab Name: SWL-TULSA 

ab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: 00934.D DFTPP Injection Date: 08/18/98 

DFTPP Injection Time: 0759 Instrument ID: o 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
51 30.0 - 60.0% of mass 198 32.4 
68 Less than 2.0% of mass 69 o.o ( 0.0)1 
69 Mass 69 relative abundance so.s 
70 Less than 2.0% of mass 69 0.2 ( 0.3)1 

127 40.0 - 60.0% of mass 198 46.S 
197 Less than 1.0% of mass 198 o.o 
198 Base peak, 100% relative aEunaance 100.0 
199 s.o to 9.0% of mass 198 . 6.7 
275 10.0 - 30.0% of mass 198 18.8 
365 Greater than 1.00% of mass 198 1.84 
441 Present, but less than mass 443 o.8 
442 Greater than 40.0% of mass 198 45.1 
443 17.0 - 23.0% of mass 442 8.6 ( 19.1)2 

0 1-Value is ~ mass 69 2 Value is % mass 442 

.THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS~ MSD, BLANKS, AND STANDARDS: 

EPA 
SAMPLE NO. 

============ 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

SSTDOSO 
SSTDlOO 
SSTDOlO 
SSTD080 
SSTD020 

page 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== ============== 
SSTDOSO 00935.D 
SSTDlOO 00936.D 
SSTDOlO 00937.D 
SSTD080 00938.D 
SSTD020 00939.D 

FORM V SV 

DATE TIME 
ANALYZED ANALYZED 

========== ========== 
08/18/98 0815 
08/18/98 0853 
08/18/98 0924 
08/18/98 0955 
08/18/98 1026 
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Report Date : 19-Aug-1998 05:21 -·--

Start Cal Date 
End Cal Date 
Quant Method 
Cal curve T¥Pe 
Target Version 
Integrator 
Method file 
Cal Date 

Southwest Laboratory of Oklahoma 

INITIAL CALIBRATION DATA 

18-AUG-1998 08:15 
: 18-AUG-1998 10:26 

ISTD 
Averaged 
Target 3.00 
HI? RTE 
/chem/o.i/o9808l8a.b/SW846.m 

: 19-Aug-1998 05:19 sam 

Calibration File Names: 
Level l: /chem/o.i/o9808l8a.b/o0937.d 
Level 2: /chem/o.i/o9808l8a.b/o0939.d 
Level 3: /chem/o.i/o9808l8a.b/o0935.d 
Level 4: /chem/o.i/o9808l8a.b/o0938.d 
Level 5: /chem/o.i/o9808l8a.b/o0936.d 

l?age 1 

10 I 20 I so I 50 I 100 I I I 
c~ I Level 1 I Level 2 I Level 3 I Level 4 I Level 5 I RRF IX RSll/R'2 I 

1~======-- == =--========I ========I ::u:::::'llVllll1llU1' I==== I==--==== I =====1=-=-=(m=====I 
1 N·Nitrosodimetnylomine I 0.65371 I 0.610981 0.615461 0.602031 0.588091 0.614051 3.991 j 
2 Pyridine I 1.072S4j 1.031761 0.999271 1.014181 0.988121 1.021231 3.248f 
5 Phenol I 1.657251 1.540141 1.403001 1.325911 1.262531 1.43ml 11.165f 

· 5 Aniline I 1.874901 1.61031f 1.442851 1.416101 1.391991 1.547231 13.0681 
~ 7 bis(Z·Cnloroethyllether I 1.372401 1.240571 1.108281 0.961461 0.897111 1.115961 0.9901 L 
T 8 2-Chlorophenol I 1.404601 1.280781 1.201651 1.136431 1.1169271 1.218551 10.6841 
I 9 1,3-Dichlorobenzene I 1.493681 1.439921 1.373001 1.307801 1.262751 1.375431 6.8411 
I 11 1,4-0ichlorobenune I 1.485481 1.415861 1.358121 1.279171 1.224371 1.352601 7.7121 
I 12 Benzyl alcohol f (1.873341 0.820001 0.732541 0.725731 0.722731 0.774871 B.8141 
I 13 1,2-0ichlorobentene I 1.435611 1.334821 1.202491 1,108161 1.050831 1.226381 12.9511 
I 14 2-Hethylphenot I 1.229481 1.119331 o.997781 0.89896f o.833111 1.015731 o.9921 L 
I 15 bis(2-ChloroisopropylJether I 1.905721 1.745931 1.512431 1.390371 1.228951 1.556681 0.9961 Q 

I 110 2,2·oxybis(1·Chloropr°"""e I 1.905721 1.745931 1.512431 1.390371 1.228951 1.556681 0.9961 Q 

I 16 4·Methylphenol ] 1.27792] 1.230311 1.097131 1.009891 0.93235] 1.109521 13.0931 
I 17 N·Nitroso·di·n·propylamine I 0.9379llf o.895011 o.823701 0.805101 0.716771 o.835711 10.224] 
I 18 Hexachloroethane I 0.656641 0.64547] 0.603901 0.593651 0.578041 o.61554] 5.5121 
I 19 dl·Pantalactone I +++++ I +++++ I +++++ I ......... I ~ I 0.000001 +++++ I 
I 21 Nltrobenzene I o.387871 0.37858( 0.361991 0.35557f 0.339181 o.36464( 5.2591 
I 22 !sophorone I 0.74181 I 0.715751 0.68486f 0.690821 0.684141 0.703481 3.554f 
I 23 2·Nitrophenol I 0.220061 0.230061 o.215381 0.221301 0.216731 0.22071 f 2.6o7f 
I 24 2,4·oimet11ytphenot I 0.295481 o.za2ss1 0.290111 o.303B5I 0.10534( o.296791 3.043f 
I 25 bis(2·Chtoroethoxy)methane I 0.47991( 0.46310] 0.433991 0.420651 o.412851 0.442101 6.449f 
I 26 2,4-Dichlorophenol I 0.325321 0.31570f 0.30158] 0.295441 o.294211 0.306451 4.427f 
I 27 1,2,4-Triehlorcbenz- I 0.348971 0.343581 0.32104f 0.320431 o.310911 0.328991 4.9831 
I Zl!B-oicAcid I 0.156831 0.205981 0.194641 0.230011 0.225781 0.202651 14.511] 
I 30 Naphthalene I 1.089991 1.03406f 0.946881 0.887131 0.808341 o.95328( 11.803( 
I 31 4-cntoroann 1ne I o.so7901 o.416011 o.44567( o.426311 o.404531 o.4szoa] 9.0221 
I 32 Hexachlorot.Jtad!ene I 0.19286f 0.190261 0.179981 0.180781 0.175541 0.18388f 3.994J 
I 33 4-cntoro·3·met11vtp11enat I o.347821 o.342121 0.319111 o.311081 o.301991 o.3245of 6.144J 
~---------1 I I I I 1 __ 1 ___ 1 

'icates Error R = %. RSO or R"2 Faiture c ~CCC Failure s = SPCC Failure L •Linear Q •Quadratic 

\. 

116 
q1 



. ""~t>ort Date : 19-Aug-1998 05:21 Page 2 

Start Cal Date 
End cal Date 
Quant Method 
Cal Curve T¥Pe 
Target version 
Integrator 
Method file 
Cal Date 

Southwest Laboratory of Oklahoma 

INITIAL CALIBRATION DATA 

18-AUG-1998 08:15 
: 18-AUG-1998 10:26 

ISTD 
Averaged 
Target 3 .00 
HI? RTE 
/chem/o.i/o980818a.b/SW846.m 

: 19-Aug-1998 05:19 sam 

• 

Calibration File Names: 
Level 1: /chem/o.i/o980818a.b/o0937.d 
Level 2: /chem/o.i/o980818a.b/o0939.d 
Level 3: /chem/o.i/o980818a.b/o0935.d 
Level 4: /chem/o.i/o980818a.b/o0938.d 
Level 5: /chem/o.i/o980818a.b/o0936.d 

l 
I 
I= 
I 

I 
I 
I 
I 
I 
J 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
l 
t 

10 I 20 I 50 I ao I 100 I I 
Compound I Level 1 I Level 2 I Level 3 I Level 4 I Level 5 I RRF IX RSD/RA2 I 

--=111====-=====•=====•=rml===i=#====f i:;...~ -!======!========!a====== !•==rm l==rn--=•I 
34 2·Methylnaphthalene I 0.78968j 0.765201 0.678831 0.630171 0.608721 0.694521 11.5631 
35 H•ethytnaphtnalen• I - I - I - I - I - I 0.000001 - I 

; 1,2,4,5·Tetrachlorobem:ene I - I - I - I - I - I 0.000001 - I 
~1 Kexachloroeyclopentadlene I 0.204451 o.235371 0.274991 0.283931 0.294621 0.258671 14.5671 
38 2,4,6-Trichl°'ophenot I 0.362031 0.361821 0.355971 0.34464f 0.334271 0.351751 3.4271 
39 2,4,5·Trichlorophenol I 0.41143f 0.404631 0.400281 0.390751 0.377071 0.396831 3.365! 
41 2•Chloronaphtholene I 1.190091 1.128401 1.068131 1.007611 o.946111 1.068071 9.0121 
42 2·Kitroaniline I 0.362141 0.358251 0.346951 0.3487tj o.339571 0.351121 2.5821 
43 O!methylphthalate I 1.506241 1.418131 1.33964! 1.29119j 1.26475! 1.363991 7.2311 
44 Acenaphthylene J 1.897111 1.829401 1.717471 1.577111 1.469801 1.698181 10.3671 
45 2,6·Dinitrotoluene I 0.355121 0.342791 0.338561 0.338031 0.323841 0.339671 3.3011 
47 3·Nitroaniline I D.42477! 0.39295! 0.381981 0.368141 0.371241 0.387821 5.891! 
48 Acenaphthene I 1.14489! 1.081021 1.005161 0.935671 0.868981 1.007141 10.9481 
49 2,4·Dinltrophenol I 0.101821 0.144791 D.157101 0.193761 0. 197841 D.159061 0.9941 L 
50 Dibenzofuran I 1.708301 1.598861 1.50811 I 1.411841 1.31965J 1.509351 10.1071 
51 4·Nltrophenot I o.143981 0.147661 0.14861 I o. 160331 0.16052f 0.152221 5.050! 
52 2,4·Dinitrotoluene I 0.469481 0.463081 0.450001 0.458531 0.438081 0.455831 2.6761 
S3 2,3,4,6·Tetr•cnlorophenol I ........... I ........... l - I ........ I - I 0.000001 ........ I 
54 Fluorene f 1.297231 1.24401! 1.159961 1.101361 1.031391 1.16679f 9.1551 
55 Di•thylphthalau I 1.591561 J.402431 1.352451 t.260551 1.157301 1.364861 12.4251 
56 4·Chl°'ophenyl·phenylether I 0.632481 D.586281 0.544271 0.512911 0.485851 0.552361 10.5621 
57 4·Nitroanil ine I 0.423801 0.406181 0.399661 0.40931 I o.417991 0.411391 2.3271 
58 4,6·Dinitro·Z.methylphenol I 0.109101 0.133791 0.140391 0.151731 0.143461 0.135691 11.9421 
59 K·Nitrosodiphenytamine I 0.482271 0.454901 0.441951 0.387091 0.34304f o.421851 13.2861 
60 AZobenzene I o.904101 O.Bl719J 0.842661 0.781461 0.678201 0.816721 11.0191 
62 •·ar"""!'henytphenvl••her I 0.213101 o.206831 0.206611 0.203241 o.198821 o.2os121 2.5531 
63 Hexaehlorobenzene I 0.24469) 0.244281 0.24464) 0.241671 0.238871 0.242831 1.0481 
64 Pentachlorophonol I 0.130791 0.144321 0.156261 0.163581 0.164541 0.151901 9.4181 
66 Phenanthrene I 1.066971 1.010481 0.985581 0.911571 0.854301 0.965781 8.6621 
~~~~~~~-1 I I I I I I I 

\=.. · .dicates Error R = % RSD or R"'2 Failure c =CCC Failure s = SPCC Failure L •Linear Q =Quadratic 

' \17 9 ... 



-·-
~eport Date : l.9-Aug-1998 05:21 

Start Cal Date 
End Cal Date 
Quant Method 
cal curve fype 
Target Version 
Integrator 
Method file 
Cal Date 

Southwest Laboratory of Oklahoma 

INITIAL CALIBRATION DATA 

l.8-AUG-1998 08:l.5 
l.8-AUG-l.998 10:26 
ISTD 
Averaged 
Target 3.00 
HP RTE 
/chem/o.i/o980818a.b/SW846.m 
l.9-Aug-1998 05:l.9 sam 

Calibration File Names: 
Level l.: /chem/o.i/o9808l.8a.b/o0937.d 
Level 2: /chem/o.i/o9808l.8a.b/o0939.d 
Level 3: /chem/o.i/o980818a.b/o0935.d 
Level 4: /chem/o.i/o980818a.b/o0938.d 
Level 5: /chem/o.i/o9808l&a.b/o0936.d 

Page 3 

1 I 10 I 20 I 50 I 80 I 100 I I I 
I Compound I Level 1 I Level 2 I Level 3 I Level 4 I Level 5 I RRF IX RSOtR•2 I 
1===========================~=======1====~===1=======-:-1=========1=========1=========1=========1=====~===1 
1 67 Anthracene I 1.060761 0.996061 0.964961 0.890091 0.829191 0.94821 I 9.5471 

•-a carbazole I 1.043391 0.964nl 0.95571 I 0.885471 0.849991 0.939861 8.0021 
I 2·8rcmo·6·Methoxynaphthalene I +++++ I +++++ I +++++ I +++++ I +++++ I 0.000001 +++++ I 

70 Di-n-butylphthalate I 1.632081 1.549641 1.501771 1.400941. 1.2n48I 1.471381 9.4541 
71 Fluoranthene I 1.052441 1.014861 0.996571 0.942391 0.900581 0.981371 6.1251 
n Benzidine I +++++ I +++++ I +++++ I +++++ I +++++ I 0.05745 I 79.4341 
73 Pyrene I 1.385671 1.335811 1.361931 1.281271 1.21470J 1.315881 5.2131 
75 Butylbenzylphthalate I D.880451 0.841731 D.8n111 0.857021 0.801931 0.850651 3.6431 
76 Benzo(a)anthracene I 1.185751 1.147491 1.173611 1.149391 1.117151 1.154681 2.2961 
77 3,3'-Dichlorobenzidine I D.456531 0.452001 0.466881 0.458581 0.438161 0.454431 2.3261 
79 Chrysene I 1.155361 1.088461 1.124401 1.061861 1.009261 1.087871 5.1891 
80 bi s(2-Ethylhexyl )phtha late I 1.23531 I 1. 18404 I 1.22688 I 1. 19229 I 1.066571 1.18102 I 5. n5 I 
81 Di·n·octylphthalate I 2.532281 2.555821 2.612741 2.541751 2.317981 2.512111 4.4951 
82 Benzo(b)f luoranthene I 1.34359 I 1.45079 I 1.46585 I 1.42379 I 1.57865 I 1.45253 I 5 .840 I 
83 BenzoCklfluoranthene I 1.391371 1.299051 1.404561 1.443691 1.306211 1.368981 4.6461 
84 Benzo(a)pyrene I 1.077081 1.087941 1.162641 1.156811 1.148561 1.126611 3.6171 
86 lndeno(1,2,3-cd)pyrene I 0.9698DI 0.976181 1.147801 1.185791 1.165321 1.088981 9.8031 
87 Dibenz(a,h)anthracene I 0.808751 0.848871 0.983281 1.011541 0.993841 0.929261 10.0441 
88 Benzo(g,h, i)perylene I 0.778241 o. 795171 0.91923 I 0.94024 I 0.91039 I 0.86865 I 8. n91 

J=============--=========================•===zE==•===~-s===============•==•==•==a::ii:=•========~===========a===j 
IS 3 2·Fluorophenol I 1.131581 1.080561 1.07061 I 1.061581 1.074351 1.083741 2.5481 
IS 4 Phenol·dS I 1.511711 1.421081 1.310491 1.255401 1.206671 1.341071 9.2731 
IS 20 Nitrobenzene-dS I 0.386731 0.379891 0.366611 0.365771 0.363471 0.3n49I 2.7471 
IS 40 2-Fluorobiphenyl I 1.235121 1.187481 1.111801 1.030881 0.976681 1.108391 9.6411 
IS 61 2,4,6·Tribromophenol I 0.211471 0.22040 I 0.20821 I 0.22096 I 0.224061 0.217021 3.1341 
IS 74 Terphenyl·d14 I 0.966401 0.955411 0.982161 0.946071 0.905821 0.951171 3.0171 

I I I I I I I I I 

<• Indicates Error R = % RSD or RA2 Failure c =CCC Failure s = SPCC Failure L =Linear Q =Quadratic 

118 
QJ 



SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) -·-
Contract: KEY WEST PO .La:b Name: SWL-TULSA 

• .th code: SWOK Case No.: ENSAFE SAS No.: SDG No. : 35386 

La:b File ID: 01056.D 

Instrument ID: o 

DFTPP Injection Date: 08/27/98 

DFTPP Injection Time: 0723 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

====== ============:======================================== ==========m= 
51 30.0 - 60.0% of mass 198 31.2 
68 Less than 2.0% of mass 69 o.o ( 0.0)1 
69 Mass 69 relative a:bundance 48.2 
70 Less than 2.0% of mass 69 0.2 ( 0.5)1 

127 40.0 - 60.0% of mass 198 44.8 
197 Less than 1.0% of mass 198 o.o 
198 Base peak, 100% relative aEunaance 100.0 
199 s.o to 9.0% of mass 198 6.7 
275 10.0 - 30.0% of mass 198 20.6 
365 Greater than 1.00% of mass 198 2.11 
441 Present, but less than mass 44.:! 8.4 
442 Greater than 40.0% of mass 198 54.6 
443 17.0 - 23.0% of mass 442 10.6 ( 19.4)2 

1-Value is % mass 69 2-Value is % mass 442 

.THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

=========== 
SSTDOSO 
SBLKl 
20S000101 
120S000201 
LCSl 
LCSDl 

page 01 of 01 

LAB .J..Alj 

SAMPLE ID FILE ID 
============ ============== 
SSTDOSO 01057.D 
BL0826SA 01060.D 
35386.03 01061.D 
35386.04 01062.D 
LC0826SA 01067.D 
LD0826SA 01068.D 

. 

FORM V SV 

DATE ·.i:.LME 
ANALYZED ANALYZED 

========= ========= 
08/27/98 0740 
08/27/98 1005 
08/27/98 1037 
08/27/98 1108 
08/27/98 1347 
08/27/98 1419 
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% DRIFT REPORT -·-
Data File 01057.d 
Lab ID SSTD050 
Samp Info SSTD050 ,.~~ Method /chem/o.i/o980827a.b/SW846.m 
Operator SAM r! 
Analyzed 27-AUG-98 07:40 0 

Sublist 8270599 
Instrument 0 
ICAL Analyzed 18-AUG-98 08:15 to 19-AUG-98 10:30 

Compound Amount Nominal !!r Drift Flag II.RF 

---------------------------·--------------------------------------------~ 
Pyridine 44.41 50.00 -11.2 0.907 
N-Nitrosodimethylamine 48.66 50.00 -2.7 0.598 
2-Fluorophenol 48.97 50.00 -2 .l 1.061 
Phenol-d5 47.13 50.00 -5.7 1.264 
Phenol 46.40 50.00 -7.2 1.334 
bis(2-Chloroethyl)ether 47.10 50.00 -5.8 0.959 
2-Chlorophenol 48.04 50.00 -3 .9 1.171 
1,3-Dichlorobenzene 50.46 50.00 0.9 1.388 
1,4-Dichlorobenzene 49.57 50.00 -0.9 1.341 
Benzyl alcohol 48.51 50.00 -3.0 0.752 
l,2-Dichlorobenzene 50.57 50.00 l.l 1.241 
2-Methylphenol 49.67 50.00 -0.7 0.922 
bis(2-Chloroisopropyl)ether 41.33 50.00 -17.3 l.333 
4-Methylphenol 47.88 50.00 -4.2 1.062 
N-Nitroso-di-n-propylamine 50.60 50.00 1.2 0.846 
Hexachloroethane 51.67 50.00 3.3 0.636 
Nitrobenzene-d5 51.93 50.00 3.9 0.387 
Nitrobenzene 51.56 50.00 3.1 0.376 
IsoJilhorone 51.75 50.00 3.5 o. 728 
2-Nitrophenol 53.75 50.00 7.5 0.237 
2,4-Dimethylphenol 53 .12 50.00 6.2 0.315 
bis(2-Chloroethoxy)methane 49.31 50.00 -l.4 0.436 
Benzoic Acid 54.94 50.00 9.9 0.223 
1,2,4-Trichlorobenzene 53.96 50.00 7.9 0.355 
Naphthalene 48.52 50.00 -3.0 0.925 
4-Chloroaniline 50.43 50.00 0.9 0.456 
Hexachlorobutadiene 57 .22 50.00 14.4 0.210 
4-Chloro-3-methylphenol 51.70 50.00 3.4 0.336 
2-Methylnaphthalene 54.08 50.00 8.2 o. 751 
Hexachlorocyclopentadiene 58.31 50.00 16.6 0.302 
2,4,6-Trichlorophenol 52.54 50.00 5.1 0 .370 
2,4,5-Trichlorophenol 53.43 50.00 6.9 0.424 
2-Fluorobiphenyl 50.00 50.00 0.0 1.108 
2,4-Dichlorophenol 53.49 50.00 7.0 0.328 
2-Chloronaphthalene 49.04 50.00 -1.9 l.048 
2-Nitroaniline 51. 75 50.00 3.5 0.363 
Dimethylphthalate 51.45 50.00 2.9 l.404 
Acenaphthylene 49.50 50.00 -1.0 l. 681 
2,6-Dinitrotoluene 52. 88 50.00 5.8 0.359 
2,4-Dinitrotoluene 52.40 50.00 4.8 0.478 
3 -Nitroaniline 52.35 50.00 4.7 0.406 
Acenaphthene 49.94 50.00 -0.1 l.006 
2,4-Dinitrophenol 54.37 50.00 8.7 0.198 
4-Nitrophenol 59.53 50.00 19.l 0.181 
Dibenzofuran 50.44 50.00 0.9 l.523 
Diethylphthalate 52.67 50.00 5.3 1.438 
-------------------------------------------------------~---~--------·----* • % Drift of CCC > 20 % or SPCC RRF < minimum RRF 
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% DRIFT REPORT 
-·-

Data File 01057.d 
Lab ID ! SSTD050 
Samp Info : SSTD050 
Method /chem/o.i/o980827a.b/SW846.m 
Operator SAM 
Analyzed : 27-AUG-98 07:40 
Sublist : 8270599 
Instrument : 0 
ICAL Analyzed : 18-AUG-98 08:15 to 19-AUG-98 10:30 

Compound Amount Nominal % Drift Flag RRF 
---------------------------------------~--------··-----------------------Fluorene 50.67 50.00 1.3 1.182 
4-Chlorophenyl-phenylether 52.45 50.00 4.9 0.579 
4-Nitroaniline 52.39 50.00 4.8 0.431 
N-Nitrosodiphenylamine 45.78 50.00 -8.4 0.386 
4,6-Dinitro-2-methylphenol 55.84 50.00 11.7 0.152 
2,4,6-Tribromophenol 62.06 50.00 24.1 0.269 
4-Bromophenylphenylether 52.64 50.00 5.3 0.217 
Hexachlorobenzene 54. 8.6 50.00 9.7 0.266 
Pentachlorophenol 59.54 50.00 19 .1 0.181 
Phenanthrene 48.40 50.00 -3.2 0.935 
Anthracene 47. es 50.00 -4.2 0.908 
Carbazole 49.61 50.00 -0.8 0.933 
Di-n-butylphthalate 49.15 50.00 -1.7 1.447 
Fluoranthene 51.94 50.00 3.9 1.020 
Pyrene 46.40 50.00 -7.2 1.221 
Terphenyl-d14 49.53 50.00 -0.9 0.942 
Butylbenzylphthalate 47.02 50.00 -6.0 o.eoo 
Benzo(a)anthracene 50.89 50.00 1.e 1.175 
3,3'-Dichlorobenzidine 50.10 50.00 0.2 0.455 
Chrysene 47.76 50.00 -4.5 1.039 
bis(2-Ethllhexyl)phthalate 46.60 50. 00 -6.8 1.101 
Di-n-octy phthalate 44.11 50.00 -11.8 2.216 
Benzo(b)fluoranthene 49.41 50.00 -1.2 1.436 
Benzo{k)fluoranthene 49.83 50.00 -0.3 1.364 
Benzo(a)pyrene 50.01 50.00 0.0 1.127 
Dibenz(a,hlanthracene 54.64 50.00 9.3 1.016 
Indeno(l,2,3-cd)pyrene 49.31 50.00 -1.4 1.074 
Benzo(g,h,i)perylene 53.81 50.00 7.6 0.935 
Aniline 43.43 50.00 -13.1 1.344 
1-Methylnaphthalene 0.00 50.00 -100.0 * o.ooo 
1,2,4,5-Tetrachlorobenzene 0.00 50.00 -100.0 * 0.000 
2,3,4,6-Tetrachlorophenol o.oo 50.00 -100.0 * 0.000 
Azobenzene 45.82 50.00 -8.4 0.748 
Benzidine 30.90 50.00 -38.2 0.018 
2,2-oxybis(l-Chloropropane 41.33 50.00 -17.3 1.333 

---------------~----------·---------~--------··------~·----·--------------* • * Drift of CCC > 20 t or SPCC RRF < minimum RRF 

Page 2 of 2 
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Data File: /chem/o.i/o980827a.b/ol057.d 
Report Da~e: 27-Aug-1998 09:12 _,_ 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: o.i Injection Date: 27-AUG-1998 07:40 
Init. calibration Date(s): 08/18/98 08/19/98 Lab File ID: 01057.d 

Analysis Type: WATER 
Lab Sample ID: SSTDOSO 
Quant Type: ISTD 

Init. Calibration Times: 08:15 10:30 
Method File: /chem/o.i/o980827a.b/SW846.m 

I I 
COMPOUND I RRf J 

J MIN f I MAX I 
RFSO J RRF I :Ill I :ID I I 

f===r.:i===::s:swa::a: 2s====~=i====•==•cwc=jawa ---a,mmjJm••J=-J-1 
o.907Jo.0101 11.2J so.01 
o.S98Jo.010J 2.11 so.01 
1.001Jo.010J 2.11 so.01 
1.Z64Jo.o1oJ 5.71 SO.DI 
1.334J0.010J 7.21 20.01 
0.9S9f0.01DI NIA 'J SO.DJ 
1.171J0.010I 3.91 SO.OJ 
1.388ID.01Dj 0.91 SO.OJ 
1.34110.0101 o.91 20.01 
o.?S2Jo.0101 3.oJ 50.01 
1.241 I0.010J 1.ZI SO.OJ 
o.922Jo.010J NJA,..I so.oJ 
1.333J0.010l NIA, J SO.OJ 
1.062J0.010J 4.2J SO.OJ 
o.84610.osof 1.21 so.01 
o.636Jo.0101 3.31 5o.oJ 
o.3S7fo.010J 3.91 so.01 
0.376j0.010J 3.1 I SO.OJ 
o.72Bfo.010J 3.s1 50.01 
O.Zl7I0.010J 7.5 I 20.0J 
0.315I0.010J 6.31 50.0J 
o.436Jo.0101 1.41 5o.oJ 
0.223J0.010J 9.91 50.0J 
0.355I0.010J 7.91 SO.OJ 
0.925I0.010J 3.01 50.0J 
0.45610.0101 0.91 SO.Of 
0.21010.0101 14.41 20.01 
0.336J0.010J 3.41 20.01 
o.?S110.010J s.21 50.01 
0.30210.0SOI 16.61 SO.OJ 
o.37l!Jo.0101 5.11 20.oJ 
0.424J0.01Dj 6.91 SO.OJ 
1.1osJo.0101 o.oJ 50.oJ 
o.JzsJo.0101 7.01 20.oJ 
1.04810.010J 1.91 5o.oJ 
o.363Jo.010J 3.5J so.01 
1.404I0.010J 2.9J 50.0J 
1.611110.0101 1.oJ so.01 
o.3s910.0101 5.sJ so.01 
o.478Jo.0101 4.sJ 50.01 
0,406I0.010J 4.7J SO.OJ 
1.006Jo.0101 0.11 20.01 
o.1'11810.oso( NIA/ I so.OJ 
0;181 IO.o50I 19.1 J SO.OJ 

J 2 Pyridine J 1.021 J 

J 1 N·Nltrosod!111tthylamine J a.t.141 
JS . 3 2·f luorophenol I 1.0841 
JS 4 Phenol·d5 I 1.341J 

J S Phenol I 1.438J 

J 7 bis(2·Chloroethyl)ether I 0.855J 

I 8 Z·Chlorophenol I 1.Z19I 
J 9 1,3·Dichlorobenzene I 1.37SJ 
J 11 1,4-Dichloroben~ene I 1.3531 

J 1Z Benzyl alcohol I o.m1 
I 13 1,2-Dichlorobeniene I 1.ZZ61 
I 14 2·Hethylphenol I 0.8(121 

I 15 bis(2·Chlorolsopropyllother I 0.352J 

I 16 4·Kethylphenol I 1.1101 
J 17 N·Nitroso·di-n-propylarnine I 0.836J 

J 18 Hexachloroethane I 0.616J 
JS 20 Nitrobeniene·d5 I o.m1 
J 21 Nitrobenzene I 0.365J 
I 22 Isophorone I 0.7031 
I Zl 2·Nitrophenol I 0.2211 

I Z4 Z,4·0i...,thylphenol I 0.2971 
I ZS bisC2·Chloroethoxy)111tthane I 0.4421 
I 28 Benzoic Acid I O.Z03j 
I 27 1,2,4·Trichlorobenzene J 0.3291 
J 30 Naphthalene I 0.9531 
J 31 4*Chloroaniline I 0.4521 
J 32 Hexachlorobutadiene I 0.1841 
J 33 4·Chloro·3·methylphenol J 0.325 J 
J 34 2·Hethylnaphthalene J 0.6951 
I 37 Hexachlorocyclopentadiene I O.Z59I 
l 38 2,4,6·Trichlorophenol I 0.352J 
J 39 2,4,S·Trichlorophencl J 0.397J 
1$ 40 2·Fluorobiphenyl J 1.1081 
J 26 2,4·0ichlorophenol I 0.306J 
J 41 2·chloronophthalene J 1.0681 
I 42 z~Nftroaniline J 0.3511 
J 43 Oimethylphthalate J 1.3641 
J 44 Acenaphthylene J 1.698J 
l 45 2,6-Dinitrotoluene J 0.340J 
J 52 2,4·Dinitrotoluene J 0.4S6J 
I 47 3·Mitroani line J 0.388J 
I 48 Acenaphthene J 1.007J 
I 49 2,4·0initrophenol I D.211f 
J S1 4·Nitrophenol J 0.1521 
J J I ___ ,_J __ 1_1 
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Data File: /chem/o.i/o980827a.b/olt>5'7.d 
"a.oort Date: 27-Aug-1998 09:12 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMI>OONDS 

Instrument ID: o.i 
Lab File ID: 01057.d 
Analysis Type: WATER 
Lab Sample ID: SSTD050 
Quant Type: ISTD 

In~ection Date: 27-AUG-1998 07:40 
Init. Calibration Date(s): 08/18/98 08/19/98 
Init. Calibration Times: 08:15 10:30 
Method File: /chem/o.i/o980827a.b/SW846.m 

l I MIN I I MAX I 
I ct14POOllO I RRF r RF50 I RRF I :ID I :ID I 
j::ascunn:========================--===J=======::n1S#l=2=~---f--•-=f===•=-l=-aa=s! 
I 50 O!beru:ofuran I 1.5091 1.523ro.0101 0.9r 50.0I 
I 55 DiethYlphthalate I 1.365f 1.43810.010( 5.4f 50.0I 
I 54 Fluorene I 1.167f 1.182 ro.01of 1.3 f 50.0 I 
r 56 4·Chlorophenyl·phenylether I 0.552r 0.579I0.010f 4.9f 50.0I 
I 57 4·Nltroanlllne I 0.4111 0.431J0.010J 4.81 so.01 
r 59 N•Nltrosodiphenylamine I 0.422r 0.38610.0101 8.41 20.0I 
I 58 4,6·Dinltro·2·.,.thylpttonol I 0.136r 0.15210.0101 11.71 50.0I 
JS 61 2,4,6·Trlbromophenol r o.211r 0.26910.0101 24.1 I 50.0I 
J 62 4·Bromophenylphenylether r 0.206f 0.21710.0101 5.3f 5o.or 
I 63 Hexachlorobenzene I 0.2431 0.26610.0101 9.7f 50.01 
J 64 Pentachlorophenol J 0.1521 0.18110.0101 19.1f 20.0I 
I 66 Phenanthrene I 0.9661 0.935f0.010f 3.Zf 50.0I 
J 67 Antnracene I o.94s( o.90sfo.0101 4.21 50.01 
I 68 carbazole I o.9401 o.m10.0101 o.s1 so.or 
I 70 Di ·n•butylphthalate I 1.471 I 1.447f0.010 I 1. 71 50.0 I 
I 71 Fluoranthene I 0.981 I 1.020J0.010r 3.91 20.0I 
I 73 Pyrene I 1.3161 1.22110.0101 1.21 50.01 
fs 74 Terphenyl·d14 I 0.951 I 0.942J0.010f 0.91 50.0I 
I 75 sutylbenzytphthalate I 0.8s1 r o.aoofo.0101 6.0f 50.0I 
I 768ento(a)anthracene I 1.155f 1.175I0.010r 1.8f50.0I 
I 77 3,3'-Dichlorobenzldine I 0.4541 0.455fo.010r 0.2f 50.0f 
I 79 Chrvsene I 1.088) 1.039I0.01or 4.51 50.0J 
I SO bis(Z·Ethylhexyl)phthalate I 1.181) 1.101f0.010I 6.8J SO.OJ 
I 81 Dl•n•octylphthalate I Z.5121 2.216(0.0101 11.SI 20.0I 
I 82 Benio(b)fluoranthene I 1.4531 1.43610.0101 1.21 50.0I 
I 83 Benzo(k)fluoranthene I 1.3691 1.36410.01or O.lr so.01 
I 84 Benio(a)pyrene I 1.1271 1.12110.0101 a.of 20.0f 
I 87 DlbenZ(a,h)anthracene I 0.929f 1.016I0.010f 9.31 50.0f 
I 86 lndeno(1,2,3·cd)pyrene r 1.0891 1.074I0,01DI 1.4) 50.0J 
I 88 senzocg,h,f)perylene I 0.8691 o.935j0.010f 7.6r so.or 
I 6 Anilin• I 1.5471 1.344)0.0101 13.11 so.01 
I 35 1·Hetnylnapnthalene I o.561f o.02a10.0101 95.ol so.01<-
I 36 1,2,4,5-Tetrachlorobenzene I 0.329f 0.003)0.0101 99.2) 50,0l<-
I 53 Z,3,4,6·Tetrachlorophenol I 0.351f 0.01110.0101 96.SI 50.0l<-
I 60 A•obenzene I 0.817) o.748j0.010I 8.4) 50.0I 
I n senzldlne I 0.029) o.01s10.0101 3a.2t so.01 
I 110 2,2·oxybfs(1·Chloropropane I 0.352) 1.333)0.0101 N/A I 50.0f 
I I I J_l_t_I 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) -... . 

Contract: 'KEY WEST PO Lab Name: SWL-TULSA 

,..b Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: 01071.D 

Instrument ID: o 

m/e ION ABUNDANCE CRITERIA 

DFTPP Injection Date: 08/31/98 

DFTPP Injection Time: 1048 

% RELATIVE 
ABUNDANCE 

===== =======================--========----==========--======= ============•= 
Sl 30.0 - 60.0% of mass 198 30.7 
68 Less than 2.0% of mass 69 o.o ( 0.0)1 
69 Mass 69 relative abundance 48.4 
70 Less than 2.0% of mass 69 0.4 ( 0.8}1 

127 40.0 - 60.0% of mass 198 44.7 
197 Less than l.0% of mass 198 0.0 
198 Base peak, 100% relative abundance 100.0 
199 5.0 to 9.0% of mass 198 6.9 
27S 10.0 - 30.0% of mass l9ti 19.9 
365 Greater than 1.00% of mass 198 l. SS 
441 Present, but less than mass 44.:1 7.6 
442 Greater than 40.0% of mass 198 48.7 
443 17.0 - 23.0% of mass 442 9.7 ( 19.9)2 

1-Value is % mass 69 ' 2-Value is % mass 442 

' 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

. 

EPA 
SAMPLE NO. 

============ 
SSTD050 
SBLK2 
l20EOOOOOO 
120SOOOS01 
LCS2 
LCSD2 
20S000101MS 
20S000101MSD 

. 

page 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

==--=========== ==:=:::=--==-=-== 
SSTDOSO 01072.D 
BL0826WA 01075.D 
35386.01 01076.D 
35386.07 01078 .D 
LC0826WA 01079.D 
LD0826WA 01080.D 
3S386.03MS 01081.D 
35386.03MSD 01082.D 

. 

FORM V SV 

DATE TIME 
ANALYZED ANALYZED 

========= ========== 
08/31/98 1133 
08/31/98 1428 
08/31/98 1459 
08/31/98 1600 . 

08/31/98 1631 
08/31/98 1702 
08/31/98 1732 
08/31/98 1802 
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% DRIFT REPORT -·-
Data File 01072.d 
Lab ID : SSTD050 

f!N' Samp Info SSTD050 
Method /chem/o.i/o980831a.b/SW846.m DqO"' q Operator SAM 
Anal:yzed 31-AUG-98 11:33 
Sublist 8270599 
Instrument : 0 
ICAL Analyzed : 18-AUG-98 08:15 to 19-AUG-98 10:30 

Compound Amount Nominal % Drift Flag RRF 
----------·-----·----------~-------·-----··------------------------------
Pyridine 44.19 50.00 -11.6 0.903 
N-Nitrosodimethylamine 43.53 50.00 -12.9 0.535 
2-Fluorophenol 46.41 50.00 -7.2 1.006 
Phenol-d5 46.43 50.00 -7.1 1.245 
Phenol 45.53 50.00 -8.9 l.309 
bis(2-Chloroethyl)ether 47.21 50.00 -5.6 0.960 
2-Chloro~henol 47.16 50.00 -5.7 l.149 
1,3-Dich orobenzene 48.63 50.00 -2.7 1.338 
1,4-Dichlorobenzene 50.37 50.00 0.7 1.363 
Benzyl alcohol 47.24 50.00 -5.5 0.732 
1,2-Dichlorobenzene 52.12 50.00 4 .2- 1.278 
2-Methylphenol 51.93 50.00 3.9 0.958 
bis(2-Chloroisopropyl)ether 41.30 50.00 -17.4 1.332 
4-Methylphenol 48.48 50.00 -3.0 1.076 
N-Nitroso-di-n-propylamine 54 .19 50.00 8.4 0.906 
Hexachloroethane 50.17 50.00 0.3 0.618 
Nitrobenzene-d5 51.00 50.00 2.0 0.380 
Nitrobenzene 51.32 50.00 2.6 0.374 
ISOJilhorone 49.96 50.00 -0.1 0.703 
2-Nitrophenol 52.77 50.00 5.5 0.233 
2,4-Dimethylphenol 52.59 50.00 5.2 0.312 
bis(2-ChloroethoxyJmethane 48.12 50.00 -3.8 0.425 
Benzoic Acid 59.12 50.00 18.2 0.240 
1,2,4-Trichlorobenzene 53.65 50.00 7.3 0.353 
Naphthalene 49.91 50.00 -0.2 0.952 
4-Chloroaniline 50.46 50.00 0.9 0.456 
Hexachlorobutadiene 57.70 50.00 15.4 0.212 
4-Chloro-3-methylphenol 52.72 50.00 5.4 0.342 
2-Methylnaphthalene 71.42 50.00 42.8 0.992 
Hexachlorocyclopentadiene 53.51 50.00 7.0 0.277 
2,4,6-Trichlorophenol 51.96 50.00 3.9 0.366 
2,4,5-Trichlorophenol 53.12 50.00 6.2 0.422 
2-Fluorobiphenyl 50.87 50.00 1.7 1.128 
2,4-Dichlorophenol 53.38 50.00 6.8 0.327 
2-Chloronaphthalene 50.08 50.00 0.2 1.070 
2-Nitroaniline 51.26 50.00 2.5 0.360 
Dimethylphthalate 49.98 50.00 o.o 1.363 
AcenaJilhthylene 49.74 50.00 -0.5 1.689 
2,6-Dinitrotoluene 50.27 50.00 0.5 0.342 
2,4-Dinitrotoluene 50.67 50.00 1.3 0.462 
3-Nitroaniline 51.84 50.00 3.7 0.402 
Acenaphthene 49.88 50.00 -0.2 1.005 
2,4-Dinitrophenol 55.66 50.00 11.3 0.204 
4-Nitrophenol 59.00 50.00 18.0 0.180 
Dibenzofuran 50.90 50.00 1.8 1.537 
Diethylphthalate 52.63 50.00 5.3 1.437 
-------···---------------------~~-------------------------------·--------* - % Drift of CCC > 20 t or SPCC RRF < minimum RRF 
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Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublist 
Instrument 
ICAL Analyzed 

Compound 

%' DRIFT REPORT -·-
:· 01072.d 

SSTD050 
SSTD050 
/chem/o.i/o98083la.b/SW846.m 
SAM 
31-AUG-98 11:33 
8270599 
0 
18-AUG-98 08:15 to 19-AUG-98 10:30 

Amount Nominal % Drift Flag RRF 
-------------------------------------------------------------------------
Fluorene 50.66 50.00 1.3 1.182 
4-Chlorophenyl-phenylether 52.44 50.00 4.9 0.579 
4-Nitroaniline 53.03 50.00 6.1 0.436 
N-Nitrosodiphenylamine 47.56 50.00 -4.9 0.401 
4,6-Dinitro-2-methylphenol 57.69 50.00 15 .4 0.157 
2,4,6-Tribromophenol 58.35 50.00 16.7 0.253 
4-Bromophenylphenylether 51.97 50.00 3.9 0.214 
Hexachlorobenzene 55.45 50.00 10.9 0.269 
Pentachlorophenol 59.22 50.00 18.4 0.180 
Phenanthrene 49.98 50.00 0.0 0.966 
Anthracene 49.82 50.00 -0.4 0.945 
Carbazole 51.33 50.00 2.7 0.965 
Di-n-butylphthalate 48.38 50.00 -3.2 1.424 
Fluoranthene 52.80 50.00 5.6 1.036 
Pyrene 47.07 50.00 -5.9 1.239 
Terphenyl-dl4 48 .22 50.00 -3.6 0.917 
Butylbenzylphthalate 44.56 50.00 -10.9 0.758 
Benzo(a}anthracene 50.23 50.00 0.5 1.160 
3,3'-Dichlorobenzidine 52.22 50.00 4.4 0.475 
Chrysene 48.87 50.00 -2.3 1.063 
bis(2-Ethylhexyl}phthalate 45.27 50.00 -9.5 1.069 
Di-n-octylphthalate 41.74 50.00 -16.5 2.098 
Benzo(b}fluoranthene 44.80 50.00 -10.4 1.302 
Benzo(k}fluoranthene 51.09 50.00 2.2 1.399 
Benzo(a}pyrene 50.04 50.00 0.1 1.128 
Dibenz(a,h}anthracene 64.12 50.00 28.2 1.192 
Indeno(l,2,3-cd}pyrene 58.34 50.00 16.7 1.271 
Benzo(g,h,i}perylene 66.85 50.00 33.7 1.161 
Aniline 41.77 50.00 -16.5 1.293 
1-Methylnaphthalene 0.00 50.00 -100.0 * 0.000 
1,2,4,5-Tetrachlorobenzene 0.00 50.00 -100.0 * 0.000 
2,3,4,6-Tetrachlorophenol 0.00 50.00 .-100.0 * 0.000 
Azobenzene 46.21 50.00 -7.6 0. 755 
Benzidine 34.99 50.00 -30.0 0.020 
2,2-oxybis(l-Chloropropane 41.30 50.00 -17.4 1.332 

-------------------------------------------------------------------------* = % Drift of CCC > 20 %' or SPCC RRF < minimum RRF 
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Data File: /chem/o.i/o980831a.b/o1072.d 
Report Date: 31-Aug-1998 13:39 -·· 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: o.i 
Lab File ID: 01072.d 
Analysis Type: WATER 
Lab Sample ID: SSTDOSO 
Quant Type: ISTD 

Injection Date: 31-AUG-1998 11:33 
Init. Calibration Date(s): 08/18/98 08/19/98 
Init. Calibration Times: 08:15 10:30 
Method File: /chem/o.i/o980831a.b/SW846.m 

I I I 
I COMPOUND I RRF I ~F50 I RRF I llD I llD I 
lsc••==••;ni•s~==---=>-~taj:arn=rm--rm•l~~1::====lmmt&a:nmf 
I 2 Pyridine I 1.021j 0.90310.0101 11.61 50.0[ 
I 1 M·Nitrosodlmethyl...,ine I 0.6141 0.535[0.010[ 12.9! 50.0[ 
II 3 2·Fluorophenol I 1.084[ 1.00610.010[ 7.21 50.0( 
11 4 Phenol·d5 I 1.3411 1.24510.0101 7.1[ 50.0I 
I 5 Phenol I 1.438( 1.30910.010[ 8.!-! 20.01 
I 7 bis(Z·Chloroethyl)ether I 0.855( 0.96010.0101 N/A I so.01 
I 8 2-Chlorop11enol I 1.<!191 1.149Jo.0101 5.7[ 50.0I 
I 9 1,3-Dichlorobenzene I 1.375[ 1.33810.0101 2.7[ 50.0I 
I 11 1,4·Dichlorobenzene I 1.353( 1.363(0.0101 O.Sj 20.0I 
I 12 Benzyl alcohol I 0.77'51 0.732J0.010I 5.5j 50.0I 
I 13 1,2·Dichlorobenzene I 1.2261 1.278J0.010( 4.21 50.0[ 
I 14 2·MethylphenoL I o.8021 o.95810.0101 NIA' I 50.0[ 
I 15 bis<Z·ChloroisopropVl)ether I 0.3521 1.mjo.0101 NIA "I 50.0I 
I 16 4-Hethylphenol I 1.1101 1.07610.0101 3.D[ 50.0I 
I 17 N·Nitroso=di•n•propyLamine I 0.836[ 0.90610.0501 8.41 so.01 
I 18 Hexachloroethane [ 0.6161 0.61810.0101 0.31 50.0I 
II 20 Nltrobenzene·dS I 0.3721 0.380(0.0101 2.0[ SO.OJ 
I 21 Nltrobenzene I 0.3651 · 0.374(0.0101 2.6[ 50.0I 
I 221sophorone I 0.7031 o.m10.0101 o.11so.01 
I 23 2·Nltrophenol I 0.221 I 0.23310.010( 5.6[ 20.0I 
I z4 z,4·oimethytphenat I o.2971 0.31210.0101 s.21 so.01 
I 25 bis(Z=Chloroethoxy)methane I 0.4421 0.425[0.0101 3.81 so.01 
I 28 Benzolc Acid I 0.2031 o.240jo.0101 18.31 so.01 
I 27 1,2,4·Trichlorobenzene I 0.3291 0.35310.0101 7.31 so.01 

I MIN I I MAX I 

! 30 Naphthalene I 0.9531 0.95210.0101 0.21 50.0I 
I 31 4-Chloroanillne I 0.4521 0.45610.0101 0.91 so.01 
I 32 Hexachlorobutadlene I O. 1841 0.21210.0101 15.41 20.0I 
I 33 4·Chloro•3·methylphenol I 0.3251 0.342{0.010( 5.41 20.0I 
I 34 2-Methylnaphthalene I 0.6951 0.99210.0101 42.SI so.01 
I 37 Hexachlorocyclopentadlene I 0.2591 0.277)0.0SOI 7.01 so.01 
I 38 2,4,6•Trichlorophenol I 0.3521 0.36610.0101 3.91 20.0I 
I 39 2,4,S·Trichlorophenol I 0.3971 0.422j0.010J 6.31 50.0I 
IS 40 2·Fluorobiphenyl I - 1.1081 1.128!D.010I 1.S[ SO.OI 
I 26 2,4·Dichlorophenol I 0.3061 0.32710.0101 6.Sj 20.0I 
I 41 2·Chloronaphthalene I 1.0681 1.01010.0101 0.21 50.0I 
I 42 2-Nitraanlline I 0.351 I 0.36010.0101 2.s) so.ot 
I 43 Dimethylphthalate I 1.3641 1.36310.0101 0.01 SO.DI 
I 44 Acenaphthylene I 1.6981 1.68910.0101 0.51 50.0I 
I 45 2,6-0inltrotoluene I 0.3401 0.342ID.010I 0.51 50.0I 
I 52 2,4·Dinitrotoluene I 0.4561 0.462j0.010I 1.31 so.01 
I 47 3·Nitraanlllne I 0.3881 0.40210.010[ 3.71 50.0I 
I 48 Acenaphthene I 1.0071 1.oos10.0101 0.21 20.0I 
I 49 2,4·Dinitrophenol I o.z111 0.20410.0SOI N/A - J so.01 
I 51 4•Nltrophenol I 0.1521 o.1so10.oso1 18.0I so.01 
I I 1 l_l_J_I 
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Data File: /chem/o.i/o98083la.b/ol072.d 
-,.,,ort Date: 31-Aug-1998 13:39 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: o.i 
Lab File ID: 01072.d 
Analysis Type: WATER 
Lab Sample ID: SSTDOSO 
Quant Type: ISTD 

Injection Date: 31-AUG-1998 11:33 
Init. Calibration Date(s): 08/18/98 08/19/98 

·~- -· 

i 

Init. Calibration Times: 08:15 10:30 
Method File: /chem/o.i/o98083la.b/SW846.m 

I I MIN I I MAX I 
I COMPCIJND I RRF RF50 I RU I m I m I 
l•=====s:::u:s=======s============-~= =====:;:s::::::=j======--==:inszj~=!==z===jaa::sl 
I 50 Dibenzofuran 1.5091 1.53710.0101 1.81 50.0I 
I 55 Diethylphthalate 1.3651 1.43710.0101 5.31 50.0I 
I 54 Fluorene 1.1671 1.182f0.010I 1.31 50.0I 
I 56 4·Chlorophenyl·phenylether 0.5521 0.57910.0101 4.91 50.0I 
I 57 4-Nitroaniline 0.4111 0.43610.0101 6.11 50.0I 
I 59 N·Nitrosodiphenylamine 0.4221 0.401 I0.0101 4.91 20.0I 
I 58 4,6·Dinitro·2·methylphenol 0.1361 0.15710.0101 15.41 50.0I 
IS 61 2,4,6-Tribr-phenol 0.2171 0.25310.0101 16.71 50.0I 
I 62 4-Br-phenylphenylether 0.2061 0.21410.0101 4.01 50.0I 
I 63 Hexachlorobenzene 0.2431 0.26910.0101 10.91 50.0I 
I 64 Pentachlorophenol 0.1521 0.18010.0101 18.51 20.01 
I 66 Phenanthrene 0.9661 0.96610.0101 0.01 50.0I 
I 67 Anthracene 0.9481 0.94510.0101 0.31 50.0I 
I 68 Carbazole 0.9401 0.96510.0101 2.71 50.0I 
I 70 Di·n·butylphthalate 1.4711 1.42410.0101 3.21 50.0I 
I 71 Fluoranthene 0.981 I 1.03610.0101 5•61 20.0I 
I 73 Pyrene 1.3161 1.23910.0101 5.91 50.0I 
IS 74 Terphenyl·d14 0.951 I 0.91710.0101 3.51 50.0I 
I 75 Butylbenzylphthalate 0.851 I 0.75810.0101 10.91 50.0I 
I 76 Benzo(a)anthracene 1. 1551 1.16010.0101 0.51 50.01 
I 77 3,3'-Dichlorobenzidine 0.4541 0.47510.0101 4.41 50.0I 
I 79 Chrysene 1.0881 1.06310.0101 2.31 50.0I 
I 80 bis(2·Ethylhexyl)phthalate 1.1811 1.06910.0101 9.51 50.0I 
I 81 Di·n·octylphthalate 2.5121 2.09810.0101 16.51 20.0I 
I 82 Benzo(b)fluoranthene 1.4531 1.30210.0101 10.41 50.0I 
I 83 Benzo(k)fluoranthene 1.3691 1.39910.0101 2.21 50.0I 
I 84 Benzo(a)pyrene 1.1271 1.12810.0101 0.11 20.0I 
I 87 Dibenz(a,h)anthracene 0.9291 1.19210.0101 28.21 50.0I 
I 86 !ndeno(1,2,3·cd)pyrene 1.0891 1.271 I0.010 I 16. 71 50.0 I 
I 88 Benzo(g,h,i)perylene 0.8691 1.16110.0101· 33.71 50.0I 
I 6 Aniline 1.5471 1.293f0.010I 16.41 50.0I 
I 35 1·Methylnaphthalene 0.561 I 0.02610.0101 95.3f 50.0I<· 
I 36 1,2,4,5-Tetrachlorobenzene 0.3291 - I0.0101 ++++I 50.0l<-
I 53 2,3,4,6·Tetrachlorophenol 0.351 I 0.009I0.010I 97.5f 50.0l<-
I 60 Azobenzene 0.8171 0.755fo.0101 7.6f 50.0I 
I n Benzidine 0.0291 0.02010.0101 30.0I 50.0I 
I 110 2,2·oxybis(1·Chloropropane 0.3521 1.33210.0101 N/A I 50.0I 
I I I f_f_I 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) -·-
Contract: KEY WEST PO "lb Name: SWL-TULSA 

,ab Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 35386 

Lab File ID: Ola83.D DFTPP Injection Date: a9/al/98 

DFTPP Injection Time: 1225 Instrument ID: o 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ==--==========--==========-=--=·========--============== ============== 
51 3a.a - 6a.oi of mass 198 32.0 
68 Less than 2.0% of mass 69 a.a ( a.O)l 
69 Mass 69 relative abundance 49.7 
70 Less than 2.0% of mass 69 0.3 ( 0.5)1 

127 40.0 - 60.0% of mass 198 46.3 
197 Less than i.ai of mass 198 o.a 
198 Base peak, 100% relative abundance 100.0 
199 5.0 to 9.0% of mass 198 6.5 
275 10.a - 30.0% of mass 191:1 18.9 
365 Greater than 1.00% of mass 198 l. 77 
441 Present, but less than mass 443 6.7 
442 Greater than 40.0% of mass 198 44.2 
443 17.a - 23.0% of mass 442 8.4 ( 19.0)2 

1-Value is % mass 69 ' 2-va1ue is % mass 442 

·.THIS CHECK APPLIES TO THE FOLLOWING SAMPLES / MS / MSD / BLANKS, AND STANDARDS: 

al 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

=======::llll;S=== 
SSTD050 
SBLK3 
120SOa0301 
120Sa00501RE 

page 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

::========•=s=== ============== 
SSTD050 01084.D 
BL0831SB 01087.D 
35386.05 Ola99.D 
35386.07RE 01101.D 

FORM V SV 

DA'.L'l!; Til."l.c. 
ANALYZED ANALYZED 

========= =========== 
a9/01/98 1239 
09/01/98 1459 
09/01/98 2014 
09/01/98 2113 

. 

. 
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Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublist 
Instrument 
ICAL Analyzed 

Compound 

% DRIFT REPORT ... 
: 01as4.d 
: SSTDa5a 

SSTDa5a 
/chem/o.i/o9Sa9a1a.b/SW846.m 
SAM 
a1-SEP-98 12:39 
827a599 

: 0 
18-AUG-98 a8:15 to 19-AUG-98 1a:3a 

Amount Nominal \ Drift Flag RRF 
---·-------------------------------------------·---~---------------------
Pyridine 43.9a sa.aa ·12.2 a.897 
N·Nitrosodimethylamine 5a.45 sa.aa a.9 a.62a 
2-Fluorophenol 5a.a3 sa.aa a.1 1.a84 
Phenol·d5 46.96 5a.aa -6.1 1.26a 
Phenol 47.42 sa.aa ·S.2 1.364 
bis(2·Chloroethyl)ether 48.98 sa.aa -2.a a.991 
2-Chlororoenol 48.38 5a.aa -3.2 1.179 
1,3-Dich orobenzene sa.Q3 5a.aa a.1 1.376 
1,4-Dichlorobenzene 5a.9s sa.aa 1.9 1.378 
Benzyl alcohol 47.86 sa.aa .•4 .3 a.742 
1,2-Dichlorobenzene Sl.49 sa.aa 3.a - 1.263 
2-Methylphenol S2.11 sa.aa 4.2 a.961 
bis(2·Chloroisopropyl)ether 43.83 5a.aa ·12.3 1.394 
4-Methylphenol 49 .12 sa.aa -1.8 1.a9a 
N·Nitroso-di-n-propylamine sa.46 sa.aa a.9 a.843 
Hexachloroethane S1.67 sa.oo 3.3 a.636 
Nitrobenzene-dS S1.75 sa.oa 3.5 a.386 
Nitrobenzene so.so 5a.ao 1.6 0.371 
ISOJi>horone 49.44 50.00 -1.1 0.696 
2-Nitrophenol 51.39 S0.00 2.8 a.227 
2,4-Dimethylphenol 5a.2s sa.aa a.s a.298 
bis(2-Chloroethoxy)methane 49.04 sa.aa -1.9 a.434 
Benzoic Acid S0.81 5a.aa 1.6 a.2a6 
1,2,4-Trichlorobenzene Sl.21 sa.aa 2.4 a.337 
Naphthalene sa.44 5a.aa a.9 a.962 
4-Chloroaniline 49.69 sa.aa -a.6 a.449 
Hexachlorobutadiene S3.26 sa.aa 6.S 0.196 
4-Chloro-3-methylphenol sa.26 5a.aa o.s a.326 
2-Methllnaphthalene 68.42 sa.aa 36.8 a.9Sa 
Rexach orocyclopentadiene 43.93 sa.aa -12.1 a.227 
2,4,6-Trichlorophenol 49.91 sa.aa -0.2 a.3Sl 
2,4,S·Trichlorophenol. 51.41 so.aa 2.8 a.4a8 
2-Fluorobiphenyl 49.77 sa.aa -0.S l.1a3 
2,4-Dichlorophenol so. 89 sa.aa 1.8 Q.312 
2·Chloronaphthalene 49.87 so.aa -a.3 1.06S 
2-Nitroaniline 49.87 so.oo -a.3 Q.3SO 
Dimethylphthalate 49.4S S0.00 ·1.1 1.349 
Acenaphthylene 50.13 50.00 a.3 1.703 
2,6-Dinitrotoluene 50.00 so.oo a.a o.340 
2,4-Dinitrotoluene 50.03 S0.00 a.l 0.456 
3-Nitroaniline 51.17 50.00 2.3 Q.397 
Acenaphthene S0.44 50.00 a.9 1·.016 
2,4-Dinitrophenol 44.03 so.oo ·11.9 o.1ss 
4-Nitrophenol S4.19 so.oo 8.4 o.165 
Dibenzofuran 49.96 S0.00 -0.l 1.508 
Diethylphthalate S2.60 S0.00 S.2 1.436 
-------------··------------------------------------------·---------------* - % Drift of CCC > 20 % or SPCC RRF < minimum RRF 
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t DRIFT REPORT ---
Data File 0108.4.d 
Lab ID SSTD050 
Samp Info : SSTD050 
Method ; /chem/o.i/o980901a.b/SW846.m 
Operator : SAM 
Analyzed : 01-SEP-98 12:39 
Sublist : 8270599 
Instrument 0 
ICAL Analyzed 18-AUG-98 08:15 to 19-AUG-98 10:30 

Compound Amount Nominal % Drift Flag RRF 
--------·----~---------------------···-----------------------------------Fluorene 50.52 50.00 1.0 
4-Chlorophenyl-phenylether 51.39 50.00 2.8 
4-Nitroaniline 50.94 50.00 1.9 
N-Nitrosodiphenylarnine 48.57 50.00 -2.9 
4,6-Dinitro-2-methylphenol 49.17 50.00 -1.7 
2,4,6-Tribromophenol 53.38 50.00 6.8 
4-Bromophenylphenylether 50.55 50.00 1.1 
Hexachlorobenzene 53.00 50.00 6.0 
Pentachlorophenol 56.60 50.00 13.2 
Phenanthrene 50.30 50.00 0.6 
Anthracene 49.80 50.00 -0.4 
Carbazole 51.35 50.00 2.7 
Di·n-butylphthalate 50.17 50.00 0.3 
Fluoranthene 51.81 50.00 3.6 
Pyrene 48.48 50.00 -3.0 
Terphenyl-d14 49.60 50.00 -0.8 
Butylbenzylphthalate 47.74 50.00 -4.5 
Benzo(a)anthracene 50.68 50.00 1.4 
3,3'-Dichlorobenzidine 51.08 50.00 2.2 
Chrysene 50.14 50.00 0.3 
bis(2-Ethylhexyl)phthalate 48.77 50.00 -2.5 
Di-n-octylphthalate 47 .14 50.00 -5.7 
Benzo(b)fluoranthene 49.17 50.00 -1.7 
Benzo(k)fluoranthene 50.50 50.00 1.0 
Benzo(a)pyrene 51.42 50.00 2.8 
Dibenz(a,h)anthracene 60.40 5-0.00 20.8 
Indeno{l,2,3-cd)pyrene 53.83 50.00 7.7 
Benzo(g,h,ilperylene 60.84 50.00 21.7 
Aniline 42.89 50.00 -14.2 
l·Methylnaphthalene o.oo 50.00 -100.0 
l,2,4,5-Tetrachlorobenzene o.oo 50.00 . -100.0 
2,3,4,6-Tetrachlorophenol o.oo 50.00 
Azobenzene 47.84 50.00 
Benzi dine 13.85 50.00 
2,2-oxybis{1-Chloropropane 43.83 50.00 

* * t Drift of CCC > 20 % or SPCC RRF < minimum RRF 

Page 2 of 2 

-100.0 
-4.3 

-72 .3 
-12.3 

* 
* 
* 
* 

i 

1.179 
0.568 
0.419 
0.410 
0.133 
0.232 
0.208 
0.257 
0.172 
0.972 
0.944 
0.965 
1.476 
1.017 
1.276 
0.944 
0.812 
1.170 
0.464 
1.091 
1.152 
2.368 
1.429 
1.383 
1.159 
1.123 
1.172 
1.057 
1.327 
0.000 
0.000 
0.000 
0.782 
0.008 
1.394 
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Data File: /chem/o.i/o98090la.b/ol084.d 
Report Date: Ol-Sep-1998 13:50 -·· 

Southwest Laboratory of Oklahoma 

CONTINU:CNG CALIBRATION COMPOUNDS 

Instrument ID: o.i 
Lab File ID: 01084.d 
Analysis Type: WATER 
Lab Sample ID: SSTD050 
Quant Type: ISTD 

Injection Date: Ol-SEP-1998 12:39 
Init. Calibration Date(s): 08/18/98 08/19/98 
Init. Calibration Times: 08:15 10:30 
Method File: /chem/o.i/o98090la.b/SW846.m 

I I I HIN I I MAX I 

l COMPOUND I RRF I RF5D I Hf j m (m I 
I =-==::r=:ssi========== ..... .,.,.=i:=j ===-··..,....· 1===- 1==1=-1.....=:I 

I 2 Pyridine I 1.0211 o.mjo.0101 12.21 50.01 

I 1 N•Nitrosodlmethylamlne I o.6141 0.620j0.010( o.9j 50.01 

IS 3 2·Fluorqpnencl I 1.0841 1.084jo.01oj 0.1( So.ol 

IS 4 Phenol·dS I 1.3411 1.uo10.0101 6.1( 50.0( 

I 5 Phenol I 1.4381 1.364Jo.0101 s.21 20.01 6f.. efJ) 
I 7 bis(2·Chloroethyl)ether l o.855( 0.99110.0101 NIA-' I 50.0( vfiP)!lr 
I 8 2·Chlorophenol I 1.2191 1.111110.0101 3.21 50.0( 

I 9 1,3-0ichlorobenzene I 1.375( 1.376jo.01oj 0.11 50.01 

I 11 1,4-0ichlorobenzene I 1 .3531 1 .378jo.010 I 1.91 20.01 

I 12 Benzyl alcohol I 0.7751 0.74210.0101 4.31 50.01 

I 13 1,2·Dichlorobenzene I 1.226( 1.26310.0101 3.0j 50.01 

I 14 2·Methylphenol I 0.8021 o.961Jo.0101 Nt,... I so.01 

I 15 bisC2·Chloroisopropyl)ether I o.352( 1.394J0.010I N/A ... ( 50.0I 

I 16 4·M<lthylphencl I 1.110( 1.090J0.010( 1.8( 50.0( 

I 17 N·Nitroso·dl·n·propylamine I 0.8361 0.843j0.050( 0.9j 50.0j 

l 18 Hexachloroethane I 0.6161 o.636jo.010 I 3.3j 50.0j 
JS 20 Nitrot>onzene·dS 1 0.3721 o.38610.0101 3.51 50.01 

I 21 Nitrobenzene I 0.365 I 0.371j0.010( 1.61 so.01 

I 22 !sophorone I 0.7031 o.69610.0101 1.11 50.01 

I 23 2·Nltrophenol I 0.2211 0.22110.0101 2.81 20.01 

I 24 2,4·Dlmethylphenol I 0.2971 0.298jo.0101 0.51 50.01 

I 25 bis(2·Ch\oroethoxy)methane I 0.4421 0.434(0.0101 1.91 50.0( 

I 28 BenZoic Acid l 0.2.03 I 0.20610.0101 1.61 50.01 

I 27 11 2.4·Trichlorobenzene I 0.3291 0.337(0.010( 2.41 50.01 

I 30 Naphthalene I 0.9531 0.962.J0.0101 o.9( so.01 

I 31 4·Chloroaniline I 0.4521 o.449Jo.0101 o.61 50.01 

I 32 Hexach\orobutadiene I 0.1841 0.19610.0101 o.s 1 20.0 I 
I 33 4·Chloro·3·methylphenol I 0.3251 0.326(0.0101 o.51 20.01 

I 34 2.·Hethylnaphthalene I 0.695 I 0.950(0.010( 36.SI 50.0( 

I 37 Hexachlor0<=yc;:lopentadiene I 0.2.591 o.221)0.oso1 12.11 50.01 

I 38 2,4,6•Trlchlorophenol I 0.3521 o.35110.0101 0.21 20.01 

I 39 2,4,5•Triehlorophenal I 0.3971 0.40810.010( 2.81 50.01 
IS 40 2·Fluorobiphenyl I 1.1081 1.10310.0101 o.41 so.01 

I 26 2,4·0ichlorophenol I 0.306( 0.31210.0101 1.81 20.01 

I 41 2·Chloronaphthalene I 1.068( 1.065 Jo.010 I 0.31 50.0j 

I 42 2·Yitroaniline I 0.351 ( 0.350j0.010I 0.3j 50.01 

I 43 O imethylphthalate I 1.364( 1.349fo.0101 1.11 50.01 
I 44 Acenaphthylene I 1.698( 1.703Jo.0101 a.JI 50.01 
I 45 2,6•0initrotoluene I 0.3401 o.340J0~0101 0.01 50.0 I 
I 52 2,4·Dinitrototuene: I 0.4561 0.45610.0101 0.11 50.01 
I 47 3·Nltroanillne I 0.3881 0.391j0.010J 2.41 50.01 

I 48 Acenephthene I 1.0071 1.01610.010[ o.91 20.01 
l 49 2,4·Dlnitrophencl I 0.2111 o.1ss10.oso1 NIA-' I so.at 

I 51 4·Nitrophenol I 0.152] o.16S10.oso1 8.41 so.01 

l l I 1_1_1_1 

132 
104 



Data File: /chem/o.i/o980901a.b/o1~~4.d 
"~.port Date: Ol-Sep· 1998 13 :50 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMPOUNDS 

Instrw:nent ID: o.i 
Lab File ID: 01084.d 
Analysis Type: WATER 
:t.a:b Sample ID: SSTD050 
Quant Type: ISTD 

Injection Date: 01-SEP-1998 12:39 
Init. Calibration Date(s): 08/18/98 08/19/98 
Init. Calibration Times: 08:15 10:30 
Method File: /chem/o.i/o98090la.b/SW846.m 

I MIN I I MAX I 
I CQMPQJHO RRF RF50 I RRF I liD I liD I 
1~..am:nt::nt=••=========·===•=-=-s=l====:2==~1-tt=ee=n•• ... i ..... l~1=·=·=1 
I 50 Oibem:oturan I 1".5091 1.sos10.0101 0.11 so.01 
I 55 o;ethYlphtholate I 1.3651 1.436j0.010J s.21 so.01 
I 54 Fluorene I 1.1&71 1.17'Jjo.0101 1.11 so.01 
I 56 4·Chlorophenyl·phenylether I 0.5521 0.568j0.010I 2.8j so.01 
I 57 4·NitroanUine I 0.411 I 0.419j0.010I 1.9j so.01 
I 59 N·Nltrosod!phenylamlne I o.w1 0.41010.0101 2.9j 20.01 
I 58 4,6·Din!tro·2·methylphenol I 11.1361 0.133j0.010I l.61 50.0I 
ts 61 2,4,6·Tr!brOlllOphenot I 0.2111 o.232jo.0101 6.at 50.01 
I 62 4·Bromophenylphenylether I 0.2061 o.2os10.0101 1.11 50.0I 
I 63 Hexaohlorobenzene I 0.243j 0.257j0.010I 6.0J 50.0j 
I 64 Pentaohlorophenol I 0.1521 o.1n10.0101 13.21 20.01 
I 66 ?henanthrene I 0.966j 0.9njo.0101 0.61 50.0I 
I 67 Anthracene I 0.948( 0.944j0.010( 0.4J 50.0I 
I 68 Carbozole I 0.9401 0.965j0.010I 2.71 50.0I 
I 70 Oi·n-butylphthalate I 1.471( 1.476j0.010( 0.3j so.01 
I 71 Fluoranthene I 0.9811 1.01110.0101 3.61 w.01 
I 7.3 Pyrene I 1.3161 1.276j0.010I 3.0I SO.DI 
is 74 rerphenyl·d14 I o.951 I 0.944j0.010I o.a1 so.01 
I i'S Butylben:ylphthalate I 0.851 I 0.81210.0101 4.Sj so.01 
I 76 Benzo(a)anthracene I 1.1ss1 1.11010.0101 1.41 so.01 
I n 3,3'-oichlcrobenzidine I o.4541 o.464jo.0101 2.21 so.01 
I 79 Chrvsene I 1.oasj 1.091)0.0101 o.31 so.01 
I 80 bhC2·SthylhexylJphthalate I 1.181 I 1.1S2j0.010I 2.41 50.0I 
I 81 Di·n·octylphthalate I 2.s121 2.36810.0101 5.71 20.01 
J 82 Benzo(b)tluoranthene I 1.4531 1.42910.0101 1.7) 50.0j 
I 83 senioC~lfluoranthene I 1.3691 1.383j0.010I 1.0j 50.0I 
I 84 Benzo(a)pyrene I 1.1Z71 1.159j0.010I 2.9J 20.0f 
I 87 Dibenz(a,h)anthracene I o.m1 1.123j0.010I 20.8J so.at 
I 86 lndenoC1,2,3·cd)pyrene I 1.0891 1.1njo.0101 7.7j 50.0I 
I sa sen:ocg,h,Operylene I o.8691 1.osr10.0101 21.11 50.01 
I 6 Aniline I 1.5471 1.lv10.0101 14.21 so.ot 
I 35 1·Methylnaphthalene I O.S61I 0.02110.0101 96.21 50.0J<-
I 36 1,2,4,5·Tetrachtoroben:ene I 0.3291 ++++ I0.0101 ++++I SO.OI<· 
I 53 2,3,4,6•Tetrachlorophenol I o.351 I o.00810.0101 97.71 SO.Ol<-
l 60 Aiobenzene I o.8171 o.182jo.0101 4.31 so.01 
I 72 sen:ldine I 0.029j O.oOBjo.0101 n.3j 50.0I•· 
I 110 2,2•oxybisC1·Chloropropane I 0.3s2J 1.394j0.010I "'A I 50.0I 
I I l I l_l_I 

·•! 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) -.. 
Contract: KEY WEST PO I.ab Name: SWL-TULSA 

·, .·.db Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3S386 

Lab File ID: 01105.D DFTPP Injection Date: 09/02/98 

DFTPP Injection Time: 0746 Instrument ID: o 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

====== ==--=================~=======r====================== ===:========== 
51 30.0 - 60.0% of mass 198 31.8 
68 Less than 2.0% of mass 69 0.1 ( 0.1)1 
69 Mass 69 relative abundance 47.8 
70 Less than 2.0% of mass 69 o.o ( 0.0)1 

127 40.0 - 60.0% of mass 198 44.4 
197 Less than 1.0% of mass 198 o.o 
198 Base peak, 100% relative abundance 100.0 
199 5.0 to 9.0% of mass 198 . 6.7 
275 10.0 - 30.0% of mass 191:1 18.9 
365 Greater than 1.00% of mass 198 1.80 
441 Present, but less than mass 443 - 7.2 
442 Greater than 40.0% of mass 198 45.7 
443 17. 0 - 23.0% of mass 442 9.0 ( 19.7)2 

' 1-Value is % mass 69 ' 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

==========-
SSTDOSO 
LCS3 
LCSD3 
120S000301RE 
1208000401 
120D000501 

·page 01 of 01 

.l..A.tl LAB 
SAMPLE ID FILE ID 

============ ==-=-------=== 
SSTDOSO 01106.D 
LC0831SB 01108.D 
LD0831SB 01109 .D 
35386.0SRA 01115 .D 
35386.06 01116.D 
35386.08 01118.D 

i FORM V SV 

DATE 
ANALYZED 

======== 
09/02/98 
09/02/98 
09/02/98 
09/02/98 
09/02/98 
09/02/98 

TIME 
ANALYZED 

:::e:=:===-==== 
0800 
0922 
09S2 
1207 
1237 
1338 

.. 
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Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analrzed 
Sublist 
Instrument 
ICAL Analyzed : 

Compound 

% DRIFT R.EPOR.T 
-·-

01106.d 
SSTD050 
SSTD050 
/chem/o.i/o980902a.b/SW846.m 
SAM 
02-SEP·98 08:00 
8270599 
0 
18-AUG-98 08:15 to 19·AUG-98 10:30 

Amount Nominal t Drift Flag 
---------------·----~---------~------------------------------------------
Pyridine 51.37 50.00 2.7 1.049 
N-Nitrosodimethylamine 53.13 50.00 6.3 0.653 
2-Fluorophenol 53.48 50.00 7.0 1.159 
Phenol-d5 54.06 50.00 8.1 1.450 
Phenol 51.82 50.00 3.6 1.490 
bis(2-Chloroethyllether 56.54 50.00 13.1 1.120 
2-Chlor~henol 52.16 50.00 4.3 l.271 
l,3-Dic orobenzene 53 .12 50.00 6.2 l.462 
l,4-Dichlorobenzene 54.68 50.00 9.4 l.479 
Benzyl alcohol 51.53 50.00 3.l 0.799 
l,2-Dichlorobenzene 55 .38 50.00 10 .8- l.358 
2-Meth!l~henol 61.85 50.00 23.7 l.117 
bis(2· h oroisopropyl)ether 43 .28 50.00 -13 .4 1.381 
4-Methylphenol 54.00 50.00 8.0 1.198 
N-Nitroso-di-n-propylamine 50.34 50.00 0.7 0.841 
Hexachloroethane 54.58 50.00 9.2 0.672 
Nitrobenzene-d5 53.97 50.00 7.9 0.402 
Nitrobenzene 53.47 50.00 6.9 0.390 
ISOJi>horone 53.62 50.00 7.2 0.754 
2-Nitrophenol 51.63 50.00 3.3 0 .228 
2,4-Dimethylphenol 57.45 50.00 14.9 0.341 
bis(2-Chloroethoxy)methane 54.13 50.00 8.3 0.479 
Benzoic Acid 91.94 50.00 83.9 0.373 
l,2,4-Trichlorobenzene 53 .20 50.00 6.4 0.350 
Naphthalene 52.49 50.00 5.0 1.001 
4-Chloroaniline 54.54 50.00 9.l 0.493 
Hexachlorobutadiene 53.38 50.00 6.8 0.196 
4-Chloro-3-methllphenol 50.24 50.00 0.5 0.326 
2-Methylnaphtha ene 70.67 50.00 41.3 0.982 
Hexachlorocyclopentadiene 53.68 50.00 7.4 0 .278 
2,4,6-Trichlorophenol 53.26 50.00 6.5 0.375 
2,4,5-Trichlorophenol 51.80 50.00 3.6 0.411 
2-Fluorobiphenyl 55.15 50.00 10.3 l.223 
2,4-Dichlorophenol 52.37 50.00 4.7 0.321 
2-Chloronaphthalene 52.83 50.00 5.7 1-129 
2-Nitroaniline 50.83 50.00 1.7 0.357 
Dimethylphthalate 48.87 50.00 -2.3 1.333 
AcenaJi>hthylene 54.13 50.00 8.3 1.839 
2,6-Dinitrotoluene 49.81 50.00 -0.4 0.338 
2,4-Dinitrotoluene 49.26 50.00 -1.5 0.449 
3-Nitroaniline 50.91 50.00 1.8 . 0. 395 
Acenaphthene 53.69 50.00 7.4 1.082 
2,4-Dinitrophenol 31.66 50.00 -36.7 0.102 
4 -Ni trophenol 49. 83 50.00 -0.3 0.152 
Dibenzofuran 52.13 50.00 4.3 1.574 
Diethylphthalate 52 .17 50.00 4.3 1.424 

-~------------·-----------------~-----·--------------------------------~· * - % Drift of CCC > 20 t or SPCC RRF < minimum R.R.F 

i Page l of 2 135 
106 

.. 



Data File 
Lab :ID 
Samp Info 
Method 
Operator 
Anal:rzed 
Sublist 
Instrument 
ICAL Analyzed 

Compound 

% DRIFT REPORT 
-·-

' 01106.d 
: SSTD050 

SSTD050 
/chem/o.i/o980902a.b/SW846.m 

' SAM : 02-SBP-98 08:00 
8270599 
0 
18-AUG-98 08:15 to 19-AUG-98 10:30 

Amount Nominal % Drift Flag RRF 
----------------------------------------------~·-------------·-----··----Fluorene 51.94 50 •. 00 3.9 1.212 
4-Chlorophenyl-phenylether 50.80 50.00 1.6 0.561 
4-Nitroaniline 49.12 50.00 -1.8 0.404 
N-Nitrosodiphenylamine 59.05 50.00 18.1 0.498 
4,6-Dinitro-2-methylphenol 38.50 50.00 -23.0 0.104 
2,4,6-Tribromophenol 49.94 50.00 -0.1 0.217 
4-Bromophenylphenylether 53.04 50.00 6.1 0.218 
Hexachlorobenzene 52. 4.3 so,oo 4.9 0.255 
Pentachlorophenol 52.49 50.00 5.0 0.159 
Phenanthrene 53 .19 50.00 6.4 1.028 
Anthracene 52.02 50.00 4.0 0.987 
Carbazole 51.66 50.00 3.3 0.971 
Di-n-butylphthalate 51.07 50.00 2.1 1.503 
Fluoranthene SJ.. J.2 50.00 2.2 J..003 
Pyrene 59.79 50.00 J.9. 6 J..574 
Terphenyl-dJ.4 56.20 50.00 J.2 .4 J..069 
Butylbenzylphthalate 53.2J. 50.00 6.4 0.905 
Benzo(a)anthracene 54.67 50.00 9.3 J..263 
3,3'-Dichlorobenzidine 52.09 50.00 4.2 0.473 
Chrysene 54.89 50.00 9.8 J.. J.94 
bis(2-Ethylhex:ylJphthalate 47.76 50.00 -4.5 J.. J.28 
Di-n-octylphthalate 45.89 50.00 -8.2 2.306 
Benzo(b)fluoranthene 50.96 50.00 J.. 9 J.. 48J. 
Benzo(k)fluoranthene 56.02 50.00 J.2.0 J..534 
Benzo(a)pyrene 54. 9J. 50.00 9.8 J..237 
Dibenz(a,h)anthracene 47.7J. 50.00 -4.6 0.887 
Indeno(J.,2,3-cd)pyrene 42.73 50.00 -J.4.5 0.93J. 
Benzo(g,h,i)perylene 52.04 50.00 4. J. 0.904 
Aniline 6J..46 50.00 22.9 J..902 
J.-Methylnaphthalene 0.00 50.00 -J.00.0 * 0.000 
J.,2,4,5-Tetrachlorobenzene 0.00 50.00 -J.00.0 * 0.000 
2,3,4,6-Tetrachlorophenol 0.00 50.00 -J.00.0 * 0.000 
Azobenzene 53.40 50.00 6.8 0.872 
Benzi dine 47J..92 50.00 843.8 0.272 
2,2-ox:ybis(J.-Chloropropane 43.28 50.00 - J.3. 4 J..38J. 

--~--------------------·-------------~--~-·------------------·-··--------*=%'Drift of CCC> 20 'Ir or SPCC RRF.< minimum RRF 

Page 2 of 2 
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Data File: /chem/o.i/o980902a.b/o1106.d 
Report Date: 02-Sep-1998 08:17 -·· 

Instrument ID: o.i 
Lab File ID: 01106.d 
Analysis Type: WATER 
Lab Sample ID: SSTDOSO 
Quant Type: ISTD 

I 
I COMPOUND 
1-=-=-a=:==saas::sarn 

I 2 Pyridine 

SWOK/AATS 

CONTINUING CALIBRATION COMPOUNDS 

Injection Date: .02-SEP-1998 08:00 
Init. Calibration Date(s): 08/18/98 08/19/98 
Init. calibration Times: 08:15 10:30 
Method File: /chem/o.i/o980902a.b/SW846.m 

I I MIN I IMAX! 
I RRF I Rf SO I RRF I %1) I %1.1 I 

..,,....,m::RP1tl~am11l-=11r;::is...._iaaJ11::ui:J=wasllilr.lfml 

I 1.0211 1.04910.0101 2.11 so.01 

I 1 N·Mitrosodimf'thylamine I 0.6141 0.65310.0101 6.31 so.01 
IS 3 2·Fluorophenol I 1.0841 1.15910.0101 1.01 so.01 
IS 4 PM!1ol·d5 I 1.3411 1.4so10.0101 s.11 so.01 

I 5 PM!1ol I 1.4381 1.49010.0101 3.61 20.01 

I 7 blsC2·Chloroethyl)ether I 0.8551 1.12010.0101 NIA-I 50.01 ()l 
I 8 2·Chlorophenol I 1.2191 1.21110.0101 4.31 so.01 (;> 'i 0 1 fl'<!/J) 

- I 9 1$3-Dichlorobenzene 
I 11 1,4~0ichlorobenzene 

I 12 Benzyl alcohol 
I 13 1,2·Dichlorobenzene 
I 14 2·Methylpnenol 

I 15 blsc2·Chlorolsopropyl)ether 
I 16 4·Methylpnenol 
I 17 N·Nltr,...,•dl·n-propylamlne 

I 18 Hexachloroethane 
IS 20 Nitrobenzene·dS 
I 21 Ni trobenzene 
I 22 lsophorone 
I 23 2·Nltropi\enol 
I 24 2,4-ol .. thylpnenol 
I 25 bls(2·Chloroetho•Y)•thane 
I 28 Benzolc Acid 
I 27 1#2#4·frichlorobenzene 
I 30 Hapi\thalene 
I 31 4·Chloroanillne 
I 32 He•achlorobutad!tne 
I 33 4·Chloro·3·methylpbenol 
I 34 2·Methylnaphthalene 
I 37 Hexschlorocyclopentadiene 

I 38 Z,4,6·Trichlorophenol 
I 39 2,4,S·Trichlorophenol 
IS 40 2•Fluorobipnenyl 
I 26 2,4·0ichlorophenol 
I 41 2·Chloronapi\thalene 
I 42 2·Mitroaniline 
I 43 Olmethylpi\thalate 
I 44 Acenapi\thytene 
J 45 2,6·0initrotoluene 
I 52 2,4·Dinltrotoluene 
I 47 3·Hitroanf line 

I 48 Acenapnthene 
I 49 2,4·Dinitrophenol 
I 51 4·Hitropi\enol 
I 

I 1.3751 
I 1.3531 
I o.m1 
I 1.2261 
I o.ao21 
I 0.3521 
I 1.1101 
I 0.8361 
I 0.6161 
I 0.3721 
I 0.3651 
I 0.7031 
I 0.2211 
I 0.2971 
I 0.4421 
I 0.2031 
I 0.3291 
I 0.9531 
I 0.4521 
I 0.1841 
I 0.3251 
I 0.6951 
I 0.2591 
I 0.3521 
I 0.3971 
I 1, 1081 
I 0.3061 
I 1.0681 
I 0.351 I 
I 1.3641 
I 1.698l 
I 0.3401 
I 0.4561 
I 0.3881 
I 1.0011 
I 0.2111 
I 0.1521 
J I 

1.46210.0101 6.31 so.01 
1.47910.0101 9.41 20.01 
0.79910.0101 3.11 so.01 
1.3ss10.0101 10.sf 50.01 
1.11710.010! NIA -I 50.0I 
1.381j0.010I NIA ·I 50.0j 
1.198jo.0101 a.01 50.01 
0.84110.0SOI 0.11 50.01 
0.61210.0101 9.21 50.01 
o.40Zl0.0101 7.91 so.01 
0.39010.0101 6.91 so.01 
D.75410.0101 1.21 so.01 
o.22s10.0101 3.31 20.01 
0.34110.0101 14.91 so.01 
o.47910.0101 s.31 so.01 
o.m10.0101 83.91 50.0j<· 
0.350j0.010I 6.41 50.01 
1.00110.0101 s.01 so.ot 
0,49310.0101 9.11 so.01 
0.19610.0101 6.81 20.01 
0.32010.0101 o.sJ 20.01 
o.9az10.0101 41.4f 50.01 
o.m10.05ol 7.41 50.0J 
o.37510.0101 6.SJ 20.0I 
0.41110.0101 3.61 so.01 
1.mjo.0101 10.31 50.0) 
0.32110.0101 4.8) 20.01 
1.12910.0101 s.11 50.01 
0.35710.0101 1.11 50.01 
1.333J0.010) 2.21 50.01 
1.83910.0101 s.31 so.01 
o.338Jo.0101 o.4f so.01 
o.449Jo.0101 1.s1 50.01 
0.39510.0101 1.BJ 50.0I 
1.0112fo.0101 7.41 20.01 
0.10210.0501 MIA 'I so.01 
o.1s210.oso1 o.31 50.01 

,_,_1_1 
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Data File: /chem/o.i/o980902a.b/o110-6.d 
E~port Date: 02-Sep-1998 08:17 

SWOK/AATS 

Instrument ID: o.i 
Lab File ID: 01106.d 
Analysis Type: WATER 
Lab Sample ID: SSTD050 
Quant Type: ISTD 

CONTINUING CALIBRATION COMPOUNDS 

In~ection Date: 02-SEP-1998 08:00 
Init. Calibration Date(·sl: 08/18/98 08/19/98 
Init. Calibration Times: 08:15 10:30 
Method File: /chem/o.i/o980902a.b/SW846.m · 

I I I MIN I I HAX I 
I CC»IPOUNO RllF I RF50 I RRf I %D I :i:o I 
1--z-::==t=« ·~=·~==~f·===~=-f-= =nl i*~i===:aJ=m=:=I 

I 50 D ibenzofunm I 1.509J l.574J0.010J 4.3J so.01 

I 55 Diethylphthalate I 1.365J 1.424Jo.0101 4.41 50.0J 

I S4 fluorene I 1.1671 1.21210.0101 · 3.9f so.01 

I 56 4·Chloroph0t'lyl·phenylether I O.S52J o.56110.0101 1.61 50.01 

I 57 4·Nitroanll lne I 0.4111 0.404J0.010J 1.SJ 50.0J 

I 59 N·NitrosocliphOftYlamine I 0.4221 o.498Jo.0101 1a.11 20.01 

I S8 4,6·0initro·2·111>thylph•nol I 0.1361 - 0.10410.0101 23.0J SO.OJ 

JS 61 2,4,6·Tribromopttenol I 0.2171 0.21110.0101 0.11 so.01 

I 62 4·Bromophenylphenylether I 0.2061 o.21s10.0101 6.IJ SO.OJ 

I 63 Hexachlorabemene I 0.2431 0.255f0.0IOI 4.9J SO.OJ 

I 64 Pentachlorophenol I 0.1521 0.159f0.010J 5.01 20.01 

I 66 Ph0t'l8nthrene I 0.9661 1.028Jo.0101 6.4J 50.0J 

I 67 Anthraeene I 0.948J o.9S7Jo.0101 4.lf 50.0f 

I 68 Carbazole I 0.9401 o.m 10.0101 3.3J so.01 

I 70 Oi•n•butylphthalate I 1.471 J 1.503(0.0101 2.1J SO.OJ 

I 71 Fluoranthene I o.9a1 J 1.003J0.010J 2.21 20.0J 

I 73 Pyrene I 1.3161 1.S74J0.010J 19.6J SO.Of 
IS 74 Terphenyl·d14 I 0.951J 1.069f0.0IOf 12.4f 50.0f 

J 75 Sutylbenzylphthalate I 0.851 J o.90510.010 I 6.4 J SO.OJ 

I 76 Benzo(a)anthracene I 1.155J 1.26310.0101 9.4f so.01 

I 77 l,l'·Diehtoroben?idine I 0.4541 0.473(0.010( 4.2J SO.OJ 

I 79 Chrysene I 1.0881 1.194Jo.0101 9.8J 50.0J 

I 80 bis(Z·Ethylhexyllphthalate I 1.1811 1.12a10.0101 4.SI SO.OJ 

I 81 Di·n·octylphthalate I 2.5121 2.306f0.010f 8.2f 20.01 

I 82 Sento(bJfluoranthene I 1.453! 1.481f0.010f 1.91 50.0f 

I 83 SenzoCklfluoranthene I 1.3691 1.S34fo.0101 12.11 50.0j 

J 84 Benzo(a)pyrene I 1.1271 1.mf 0.010 I 9.Sf 20.0I 

I 87 DibenzCa,h}anthracene I 0.9291 o.88710.0101 4.6f so.01 

I 86 tndenoC1t2 1 ! .. cd)pyrene I 1.089! o.93110.010 I 14.51 so.of 

I 88 Ben:oCg,h, iJperylene I 0.8691 o.904Jo.0101 4.1f so.01. 

I 6 Aniline I 1.5471 1.902JO.OIOJ 22.9f 50.01 

I 35 l·Methylnaphthalene I 0.561 I 0.02610.0101 95.4f SO.OJ<-

I 36 1,2,4,S·Tetrachlorobenzene I 0.3291 o.34~10.oiof 3.s1 so.01 

I 53 2,3,4,6·T•trachloropttenol I 0.3511 o.3SOl0.01of o.3J 50.01 

I 60 Azobenz""" I 0.8171 o.s1210.01of 6.6J SO.Of 

I 72 Benzidine I 0.0291 0.27210.0101 843.91 SO.OJ<• 

I 110 2,2•0J<ybisC1·Chloropropene I 0.3S21 1.381J0.010J N/A I so.01 

I I I 1_1_1_1 
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BB 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

-·-
T_'lb Name: SWL-TULSA Contract: KEY WEST PO 

.ab Code : SWOK Case No.: ENSAFE SAS No.: 

Lab File ID (Standard): 01057.D 

Instrument ID: o 

01 
02 
03 
04 
05 
06 
07 
OB 
09 
10 
11 
12 
13 
14 
15 
16 
17 
lB 
19 
20 
21 
22 

============ 
12 HOUR STD 

============ 
UPPER LIMIT 

============ 
LOWER LIMIT 

============ 
EPA SAMPLE 

No. 
============ 
SBLKl 
2osooo101 
1208000201 
LCSl 
LCSDl 

ISl(DCB) 
AREA # RT 

========== ======= 
617213 3.64 

========== ======= 
1234426 4.14 

========== ======= 
30B606 3.14 

========== ======= 

========== ======= 
6574B4 3.64 
640096 3.64 
595661 3.64 
596317 3.64 
5B0554 3.64 

IS2(NPT) 
AREA # 

========== 
2233B32 

========== 
4467664 

=======z=== 
1116916 

========= 

========== 
2432736 
21926B3 
2266403 
23636BB 
231BB10 

ISl (DCB) = l,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-dB 
IS3 {ANT) = Acenaphthene-dlO 

SDG No.: 353B6 

Date Analyzed: OB/27/98 

Time Analyzed: 0740 

IS3(ANT) 
RT AREA # RT 

======= ========== ======= 
5.55 1569649 8.69 

======= ========== ======= 
6.05 313929B 9.19 

======= ========== ======= 
5.05 7B4B24 B.19 

------- ========== ======= -------

======= ========== ======= 
5.54 1670116 B.6B 
5.54 1094901 B.71 
5.54 1559933 B.6B 
5.54 1559932 B.6B 
5.55 15776BB B.6B 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
page 01 of 01 139 
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0c 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Contract: KEY WEST PO Lab Name: SWL-TULSA 

.ili Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID (Standard): 01057.D 

Instrument ID: O 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS4(PHN) 
AREA # RT 

============= ========== ======== 
12 HOUR STD 2908166 11.06 

======-====== ========= ======= 
UPPER LIMIT 5816332 11.56 

============ ==-=====.,-= ===--== 
LOWER LIMIT 1454083 10.56 

============ ======== -===== 
EPA SAMPLE 

No. 
==~======= ==--====== ======= 
SBLKl 3011971 11.05 
20S000101 1592477 11.12 
120S000201 2827761 11.05 
LCSl 2903998 11.06 
LCSDl 2864489 11.06 

IS4 (PHN) = Phenanthrene-dlO 
IS5 (CRY) = Chrysene-d12 
IS6 (PRY) = Perylene-dl2 

Date Analyzed: 08/27/98 

Time Analyzed: 0740 

IS5(CRY) 
AREA # 

======:::::= 
2496332 

========== 
4992664 

========--
1248166 

=========== 

=========-
2749723 
2286670 
2465729 
2147890 
2147821 

IS6{PRY) 
RT AREA # RT 

====:::=== ========== ======== 
15 .26 2083248 17.35 

======= =======:::::=::== ======= 
15. 76 4166496 17.85 

-- -- ========== =======::: 
14.76 1041624 16 .85 

---==== ==--====== --===== 

e====== ========== ======= 
15.25 2544553 17.34 
15.29 1974220 17.36 
15.25 1910021 17.34 
15.25 1285246 17.34 
15.25 1338206 17. 34 

UPPER LIMIT = + 100% 
of internal standard area. 
AREA LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
· ·page 01 of 01 
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SB 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

-·-
T<ab Name: SWL-TULSA Contract: KEY WEST PO 

.ab Code: SWOK Case No.: ENSAFE SAS No.: 

Lab File ID (Standard): 01072.D 

Instrument ID: o 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

============ 
12 HOUR STD 

============ 
UPPER LIMIT 

============ 
LOWER LIMIT 

============ 
EPA SAMPLE 

No. 
============ 
SBLK2 
120EOOOOOO 
120S000501 
LCS2 
LCSD2 
20S000101MS 
20S000101MSD 

ISl(DCB) 
AREA # RT 

========== ======= 
474945 3.59 

========== ======= 
949890 4.09 

========== ======= 
237472 3.09 

========== ======= 

========== ======= 
524937 3.59 
449450 3.59 
353513 3.60 
491117 3.60 
428762 3.60 
356703 3.60 
350814 3.60 

IS2(NPT) 
AREA # 

========== 
1699700 

========== 
3399400 

========== 
849850 

=========== 

z========= 
1907592 
1636758 
1301393 
1828856 
1576613 
1282108 
1301777 

ISl (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-dB 
IS3 (ANT) = Acenaphthene-dlO 

SDG No.: 35386 

Date Analyzed: 08/31/98 

Time Analyzed: 1133 

IS3(ANT) 
RT AREA # RT 

======= ========== ======= 
5.48 1189772 8.63 

======= ========== ======= 
5.98 2379544 9.13 

======= ========== ======= 
4.98 594886 8.13 

======= ========== ======= 

======= ========= ======= 
5.48 1307175 8.63 
5.48 1086306 8.63 
5.48 843014 8.63 
5.48 1224893 8.63 
5.48 1040332 8.63 
5.48 682414 8.65 
5.48 709262 8.64 

UPPER LIMIT = + 100% 
of internal standard area; 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
page 01 of 01 
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SC 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMAR'.!' 

Contract: KEY WEST PO 

db. Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lah File ID (Standard): 01072.D 

Instrument ID: o 

01 
02 
03 
04 
05 

.06 
.07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS4(PHN) 
AREA # RT 

============ =======•== =---=-= 
12 HOUR STD 2136658 ll.00 

============ =:::======== - - -
UPPER LIMIT 4273316 11.50 

=-====--=-=== ========== =--==== 
LOWER LIMIT 1068329 10.50 

============ ======== ======= 
EPA SAMPLE 

No. 
============ --========== ======= 
SBLK2 2330091 10. 99 
120EOOOOOO 1918009 10. 99 
120S000501 1461417 10.99 
LCS2 2188930 11.00 
LCSD2 1863302 11.00 
20S000101MS 1064643* 11.04 
20S000101MSD 1141819 11.04 

IS4 (PHN) = Phenanthrene-dlO 
ISS (CRY) = Chrysene-d12 
IS6 (PRY) = Perylene-dl2 

Date Analyzed: 08/31/98 

Time Analyzed: 1133 

IS5(CRY) IS6(PRY) 
AREA # RT AREA # RT 

=====--==== ======= ========== ======= 
1857383 15.20 1675705 17.28 

========== ======= ==--===--= ======= 
3714766 15.70 3351410 17.78 

========== ======= ============- ======= 
928692 14.70 837852 16.78 

========== ======= ========== ======= 

---------- ======= ,_==-======= ======= 
2014251 
1634796 
1142448 
1832136 
1547190 -1205177 
1254305 

15.19 1873384 17.28 
15 .19 1531944 17.28 
15 .19 r ·1nA?.4--1'1r 17.27 
15.19 1680249 17.28 
15.19 1395036 17.28 
15.21 1124899 17.29 
15.21 1159422 17.29 

UPPER LIMIT = + 100% 
of internal standard area. 
AREA LOWER LIMIT • - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
page 01 o.f 01 
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SB 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMAJ:t:· 

-·-
. :l,ab Name: SWL-TULSA 

"-ab Code: SWOK 

Contract: KEY WEST PO 

Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID (Standard): 01084.D 

Instrument ID; o 

Date Analyzed: 09/0l/98 

Time Analyzed: 1239 

Ol 
02 
03 
04 
05 
06 

• 07 
08 
09 
lO 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ISl(DCB) IS2(NPT) 
AREA # RT AREA # 

===::- =:=:==== mm=======:::= =m•=== --= =rm•=-
12 HOUR STD 545900 3.57 1876618 

============ ====-====== =·== == ======== 
UPPER LIMIT 1091800 4.07 3753236 

=========== =-·====--- ====-== ========== 
LOWER LIMIT 272950 3.07 938309 
=-=~======== ========-= ====-=== =:::===::z=--= 

EPA SAMPLE 
No. 

============ ===::::====== ======= ==-=====--
SBLK3 378332 3.56 1379022 
l20S00030l 458739 3.57 1688208 
l20S00050lRE 513064 3.57 1867263 

. 

ISl (DCB) = l,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-dS 
IS3 (ANT) = Acenaphthene-dlO 

IS3 (ANT) 
RT AREA # RT 

=•=:::::=::=== --=======-= ======= 
5.45 1223515 8.59 

======= ========== ====== 
5.95 2447030 9.09 

=-==== ===-====z:e= ======= 
4.95 611758 8.09 

========= mm======== ======== 

==--=-= ==·=====--= ~--=== 
5,44 870401 8.59 
5.45 1030713 8.59 
5.44 1140962 8.59 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
page Ol of 01 143 
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BC 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMA.R:· 

-··-
Contract: 'KEY WEST PO .Lab Name: SWL-TULSA 

...tb Code: SWOK case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID (Standard): 01084.D 

Instrument ID: o 

01 
02 
03 
04 
05 
06 
.07 
:>8 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS4(PHN) 
AREA # RT 

============= ==z======== ======= 
12 HOUR STD 2126319 10.97 

============ ====•===== --======= 
UPPER LIMIT 4252638 11.47 

====-=-===== -========= ======= 
LOWER LIMIT 1063160 10.47 

-========= ========== ======= 
EPA SAMPLE 

No. 
:============ ========== -== 
SBLK3 1487195 10. 96 
120S000301 1689967 10. 96 
120S000501RE 1879528 10 .96 

IS4 (PHN) = Phenanthrene-dlO 
IS5 (CRY) - Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

Date Analyzed: 09/01/98 

Time Analyzed: 1239 

IS5 ( 1.;RY) 
AREA # 

========== 
1744036 

=======-== 
3488072 

========== 
872018 

========== 

===-------= 
1164481 

886970 
977149 

IS6(PRY) 
RT AREA # RT 

======= ========= ======= 
15 .17 1465664 17.25 

====== =======-==== =====::;:;= 
15. 67 2931328 17.75 

=======- ====-=-== ======= 
14.67 732832 16.75 

======= ========== ======= 

=====-= ====-===== =====:::=::::: 
15 .15 1035"'" 17.24 
15 .15 /2"56330* ' 17.23 
15.15 r.<:i"1.:>81"'" 17.23 

UPPER LIMIT = + 100% 
of internal standard area. 
AREA LOWER LIMIT = - 50%" 
of internal standard area. 

#Column used.to flag values outside QC limits with an asterisk. 

JI . 
• 

page 01 of 01 
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\ 

SB 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

---
Contract: KEY WEST PO ·.'t.ab Name: SWL-TULSA 

.· .ab Code : SWOK Case No • : ENSAFE SAS No . : SDG No.: 353t!:6 

Lab File ID (Standard): 01106.D 

Instrument ID: o 

.Ol 
02 
03 
04 
05 
06 

· .. 07 
08 
09 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

==~:cm1i1111:1tmm• 

12 HOUR STD 
============ 

UPPER LIMIT 
======-======= 

LOWER LIMIT 
===-======== 

EPA SAMPLE 
No. 

m=ir=- -=== 
LCS3 
LCSD3 
l20S00030lRE 
l20S00040l 
l20D00050l 

I::il (D1..B) 
AREA # RT 

•s:-==-=~-- -====--
443215 3.56 ---- ====- ==== 
886430 4.06 

==mum==••=== ~-
221608 3.06 

============ ====-==-

==-- --- =::=:==""=== 
425055 3.55 
428781 3.55 
481301 3.55 
470763 3.55 
456004 3.55 

Date Analyzed: 09/02/98 

Time Analyzed: 0800 

IS<l (NPT) IS3(ANT) 
AREA # RT AREA # RT 

=====-==c::== ======= ========- ==-==::== 
1570966 5.42 986282 8.57 -----===== ======= ========= ======= 
3141932 5.92 1972564 9.07 

======::ic=-== =·-==== ====---=== ======= 
785483 4.92 493141 8.07 

========-- -====== ----====== ======= 

- -- - ======= =====-=== ==-==== 
1662488 5.41 1028010 8.57 
1705288 5.41 1073100 8.56 
1745563 5.41 1102406 8.57 
1730821 5.41 1072060 8.57 
1638623 5.41 994689 8.57 

ISl (DCB) = l,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-de 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% IS3 (ANT) = Acenaphthene-dlO 
of internal standard area. 

\ # Column used to flag values outside QC limits with an asterisk. 
page 01 of Ol 
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'• ·-

BC 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

-·-
T,ab Name: SWL-TULSA Contract: KEY WEST PO 

ab Code: SWOK Case No . : ENS.l\.FE SAS No. : SDG No.: 35335 

Lab File ID (Standard): 01106.D 

Instrument ID: o 

01 
02 
03 
04 
05 
06 

.07 
08 
09 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS4(PHN) . 
AREA # RT 

=========•uz= ========== ==- -
12 HOUR STD 1601316 10.94 

======::=:---= ==::==-==== =---=z= 
UPPER LIMIT 3202632 ll. 44 

==-=====---==-- =-=:::::m=== =-•z::az= 

LOWER LIMIT 800658 10. 44 
==========--= ========= ======= 

EPA SAMPLE 
No. 

============ ======= --== 
LCS3 1745092 10.94 
LCSD3 1808860 10.94 
l20S000301RE 1821331 10.93 
120S00040l 1770344 10.93 
120D00050l 1628830 10.93 

IS4 (PHN) • Phenanthrene-dlO 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-d12 

IS5(CR1) 
AREA # 

=======--== 
1047880 

::::=z:=:i::n::==--

2095760 -=--=---=nm 
523940 --------== 

======z=== 
1218558 
1283873 
1205745 
1140748 
1004365 

Date Analyzed: 09i::i2/:>2 

Time Analyzed: 0800 

ISo(PRY) 
RT AREA # RT 

=====-=== ========== =====--= 
15 .13 754143 17.21 ------- ========== -----== 15.63 1508286 17.71 

as::m:amt#:a •m====•• ------= 14.63 377072 16.71 
======= ========-= ======= 

-===:c::=== =========== ======= 
15.12 927361 17.21 
15.12 970055 17.21 
15.12 <. •!l93~"* 17.19 
15.12 668371 17.20 
15.12 592023 17.20 

UPPER LIMIT = + 100%' 
of internal standard area. 
AREA LOWER LIMIT = - 50% 
of internal standard area. 

Ai A • 

"'- # column used to flag values outside QC limits with an asterisk. 
page 01 of 01 
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HEARTLAND ESI SVOA 15 

BLANK SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

1 . Blank qualification guidelines: 

HESl94.1 

al If a compound is found in the blank but not in the sample, no action is 
taken. 

bl Any compound (other than listed below) detected in the sample, which 
was also detected in the associated blank, must be qualified by elevating 
the limit of detection or adjusting the limit of detection to the sample 
result, when the sample concentration is less than five (5) times the 
blank concentration. For the following four (4) compounds, the results 
are qualified by elevating the limit of detection or adjusting the limit of 
detection to the sample result, when the sample concentration is less 
than ten {10) times the blank concentration. 

Common laboratory contaminants: phthalates 

cl The reviewer should take note that the blank analysis may not involve 
· the same weights, volumes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5X 
and 1 OX criteria. 

dJ In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

·el Qualification/ Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times (10X) the blank value. Cross out the "B" flag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times ( 1 OX) the blank value. Reject the sample result, cross out 
the "B" flag, and report the CRQL. 

No Action - The sample result is greater than the CRQL and greaJer. 
than ten times (1 OX) the blank value. 

147 



4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

-·- SBLICl 
Contract: KEY WEST PO .Lab Name: SWL-TULSA 

.db Code : SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: 01060.D 

Date Extracted: 08/26/98 

Date Analyzed: 08/27/98 

Matrix: (soil/water) SOIL 

Instrument ID: O 

Lab Sample ID: BL0826SA 

Extraction:(SepF/Cont/Sonc) SONC 

Time Analyzed: 1005 

Level:(low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

============ 
20S000101 
120S000201 
LCSl 
LCSDl 
120S000501 
20S000101MS 
20S000101MSD 

page 01 of 01 

LAB . LAB DATE 
SAMPLE ID FILE ID ANALYZED 

============== ============= ========== 
35386.03 01061.D 08/27/98 
35386.04 01062.D 08/27/98 
LC0826SA 01067.D 08/27/98 
LD0826SA 01068.D 08/27/98 
35386.07 01078.D 08/31/98 
35386.03MS 01081.D 08/31/98 
35386.03MSD 01082.D 08/31/98 
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4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

SBLI<:? 
·.Lab Name: SWL-TULSA Contract·: KEY WEST PO 

.Jb Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: 01075.D Lab Sample ID: BL0826WA 

Date Extracted: 08/26/98 

Date Analyzed: 08/31/98 

Matrix: (soil/water) WATER 

Instrument ID: o 

Extraction:(SepF/Cont/Sonc) CONT 

Time Analyzed: 1428 

Level:(low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

============ 
120EOOOOOO 
LCS2 
LCSD2 

page 01 of 01 

LAB . LAB 
SAMPLE ID FILE ID 

==============-= -====~====== 
35386.01 01076.D 
LC0826WA 01079.D 
LD0826WA 01080.D 

FORM IV SV 

DATE 
ANALYZED 

=====-===;::;;;;;:; 
08/31/98 
08/31/98 
08/31/98 
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4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

-·- SBLK3 
... _ab Name: SWL-TULSA Contract: KEY WEST PO 

,ab Code : SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: 01087.D 

Date Extracted: 08/31/98 

Date Analyzed: 09/01/98 

Matrix: (soil/water) SOIL 

Instrument ID: o 

Lab Sample ID: BL0831SB 

Extraction:{SepF/Cont/Sonc) SONC 

Time Analyzed: 1459 

Level:(low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

============ 
l20S00030l 
120S000501RE 
LCS3 
LCSD3 
120S000301RE 
120S000401 
120D000501 

page 01 of 01 

LAB . LAB DATE 
SAMPLE ID FILE ID ANALYZED 

============ ============== ========== 
35386.05 01099 .n 09/01/98 
35386.07RE 01101.D 09/01/98 
LC0831SB 01108.D 09/02/98 
LD0831SB 01109.D 09/02/98 
35386.05RA 01115.D . 09/02/98 
35386.06 01116.D 09/02/98 
35386.08 01118.D 09/02/98 

. 

FORM IV SV 150 



HEARTLAND ESI SVOA 16 

BLANK SUMMARY • TCL SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

HESl94.1 

D Method Blank b( Rinseate Blank D Field Blank 0 Other 

Sample ID: f)l>fZ 000000 File ID: _______ _ 

COMPOUND CONCENTRATION CRQL 

,, 

/ 
EPA SAMPLE ID / 

/ 
,,,.1 / 

I ), t;>, 
, 
') 

' ~\..!- 7 v 

\~' 
1 )r: I\ 
v ,, 

/\ 
/ 

/ 
/ 

/ 
/ . 

/ ,, . 
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2C 
WATER S.EMIVOLATILE SURROGATE RECOVERY 

- ·-
. Lab Name: SWL-TULSA Contract: KEY WEST PO 

•. 

.b Code : SWOK Case No.: ENSAFE SAS No.: SDG No.: 3S386 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
lS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 

EPA Sl S2 S3 S4 SS S6 
SAMPLE NO. (NBZ)# (FBP)# (TPH)# (PHL)# (2FP)# (TBP)# 

============ ====== ====== ====== ====== ====== ====== 
SBLK2 61 S9 84 63 S3 84 
120EOOOOOO 62 64 8S S6 Sl 82 
LCS2 60 S9 67 S7 S2 74 
LCSD2 S8 60 81 S4 so 78 

-

QC LIMITS 
Sl (NBZ) = Nitrobenzene-dS (3S-114) 
S2 (FBP) = 2-Fluorobiphenyl (43-116) 
S3 (TPH) = Terphenyl-dl4 (33-141) 
S4 (PHL) = Phenol-dS (10- 94) 
SS (2FP) = 2-Fluorophenol (21-100) 
S6 (TBP) = 2,4,6-Tribromophenol (10-123) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

page 01 of 01 
FORM II sv-1 

OTHER 

====== 

77 

TOT 
OUT 
=== 

0 
0 
0 
0 

----
----
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
------
--
--
--
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2D 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

-·-
Lab Name: SWL-TULSA contract: KEY WEST PO 

.b Code: SWOK 

Level:(low/med) LOW 

Case No.: ENSAFE SAS No.: SDG No.: 35386 

Cl-1 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA Sl s2 S3 54 SS S6 
SAMPLE NO. (NBZ)# (FBP)# (TPH)# (PHL)# (2FP)# (TBP)# 

=========-==== ====== ====== ====== ====== ======- ====== 
SBLKl 87 91 96 82 74 110 
20S000101 89 104 79 81 73 87 
120S000201 82 89 99 68 48 32 
LCSl 87 96 112 92 82 114 
LCSDl 86 94 111 95 85 111 
120S000501 

. 
85 91 100 47 <;:"J.2* '. 4* 

20S000101MS 82 101 92 89 78 lJ.U 
20S000101MSD 86 102 92 88 79 99 
SBLK3 95 106 12.3_ 102 96 110 
120S000301 95 108 ,(168'!. 69 30 -·..iO* 
120S000501RE 94 106 -J.1>7* "' 56 <; • .,,, * ' r 8* -LCS3 102 113 l.28 118* 115 116 
LCSD3 104 114 133 115* 112 119 
120S000301RE 97 107 - •8* J 68 32 c 10* 
120S000401 96 105 41" " 81 59 43 
120D000501 94 108 

~ 
.o- 82 44 29 

QC LIMITS 
Sl (NBZ) = Nitrobenzene-d5 (23-120) 
S2 (FBP) = 2-Fluorobiphenyl (30-115) 
S3 (TPH) = Terphenyl-dl4 (18-137) 
S4 (PHL) = Phenol-dS (24-113) 
SS (2FP) = 2-Fluoro~henol (25-121) 
S6 (TBP) = 2,4,6-Tr bromophenol (19-122) 

# Column to be used to flag recovery values 
• Values outside of contract required QC limits 
D Surrogate diluted out 

page 01 of 01 
FORM II sv-2 

OT.nER TOT 
OUT 

====== ==== 
0 
0 
0 
0 
0 

1 2 
0 
0 
0 
2 
3 
1 
1 

J 2 
1 
1 

--
----
--------
---------

.. 3 21 

'J:h. 
o,d.. 

(AA. 

rM 

~ 

~ 
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3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

-·-
~~b Name: SWL-TULSA 

.Lab Code: SWOK 

Contract: KEY WEST PO 

Case No.: ENSAFE SAS No.: SDG No.: 35386 

Matrix Spike - EPA Sample No.: LCS2 

SPIKE SAMPLE M:s MS 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (uq/L) (uq/L) (uq/L) REC # 
========================= - =mm= ======:::i:i:=:= ======='====== ====== 

2-Methylphenol 100 0 66 66 
4-Methylphenol 200 0 110 55 
2,4,6-Trichlorophenol 100 0 62 62 
2,4,5-Trichlorophenol 100 0 61 61 
Hexachlorobenzene 100 0 62 62 
Pentachlorophenol 100 0 69 6....2... 
Pyridine 100 0 37 fc.37* . -

SPIKE MSD MSD 

QC. 
LIMITS 

REC. 
======= 
45-115 
46-117 
34-118 
37-118 
34-118 
. 7-157 
70-130 

ADDED CONCENTRATION % % QC LIMITS 
COMPOUND (uq/L) (uq/L) REC # RPD # RPD 

===============-======= =====-==== ===z===------ ====== ====== ====== 
2-Methylphenol 100 64 64 3 40 
4-Methylphenol 200 110 55 0 40 
2,4,6-Trichlorophenol 100 62 62 0 40 
2,4,5-Trichlorophenol 100 62 62 2 40 
Hexachlorobenzene 100 68 68 9 40 
Pentachlorophenol 100 78 78 12 40 
Pyridine 100 2 - 2* > r• 1':.1- 1 40 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPO: 1 out of 7 outside limits 
Spike Recovery: 2 out of 14 outside limits 

COMMENTS: 

FORM III sv-1! 

REC. 
====== 
45-115 
46-117 
34-118 
37-118 
34-118 

7-157 
70-130 

154 
?9 
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3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

-·· 
Contract: KEY WEST PO b Name: SWL-TULSA 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Matrix Spike - EPA Sample No.: 20S000101 Level(low/med) LOW 

::iPIKE ::!AMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # 
======================== ==:===== ===== =========== ====== 

2-Methylphenol 11000 0 8300 75 
4-Methrlphenol 21000 0 13000 62 
Rexach oroethane 11000 0 6400 58 
Bexachlorobutadiene 11000 0 8100 74 
2,4,6-Trichlorophenol 11000 0 9500 86 
2,4,5-Trichlorophenol 11000 0 9500 86 
Hexachlorobenzene 11000 0 9500 86 
Pentachlorophenol 11000 . 68 11000 99 
Pyridine 11000 0 3400 ~ 

SPIKE MSD MSD 

QC. 
LIMITS 

REC. 
====== 
45-115 
46-117 
34-118 
34-109 
34-118 
37-118 
34-118 

7-157 
70-13q ~ 

ADDED CONCENTRATION % % QC LIMITS 
COMPOUND (ug/Kg) (ug/Kg) REC # Rl?D # Rl?D REC. 

========= -- - = ====---== ===========-=== ==~ ====== ======- ====== 
2-Methylphenol 11000 7900 72 4 40 
4-Methylphenol 23000 14000 61 2 40 
Hexachloroethane 11000 7600 69 17 40 
Hexachlorobutadiene 11000 9200 84 13 40 
2,4,6-Trichlorophenol 11000 9900 90 4 40 
2,4,5-Trichlorophenol 11000 10000 91 6 40 
Bexachlorobenzene 11000 10000 91 6 40 
Pentachlorophenol 11000 11000 99 0 40 
Pyridine 11000 4800 A4!-' 35 40 -

# Column to be used to fla9 recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: O out of 9 outside limits 
Spike Recovery: 2 out of 18 outside limits 

COMMENTS: 

FORM III sv-2 

45-115 
46-117 
34-118 
34-109 
34-118 
37-118 
34-118 

7-157 
70-131 \ 

, 

155 

80 



3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

-·-
Contract: KEY WEST PO r .. b Name: SWL-TULSA 

.... ..b Code: SWOK Case No. : ENSAFE SAS No. : SDG No.: 35386 

Matrix Spike - EPA Sample No.: LCSl Level(low/med) LOW 

i:il?IKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (Uq/Kq) (uq/Kq) (uq/Kg) REC # 
===========--============ =======-<= ============= ============ ======= 

2-Methylphenol 6700 0 5800 86 
4-Methylphenol 13000 0 8700 67 
Hexachloroethane 6700 0 4400 66 
Hexachlorobutadiene 6700 0 5200 78 
2,4,6-Trichlorophenol 6700 0 5400 80 
2,4,5-Trichlorophenol 6700 0 5100 76 
Hexachlorobenzene 6700 0 5300 79 
Pentachlorophenol 6700 

. 
0 5800 8JL 

Pyridine 6700 0 3400 f.51:, 
~ -

SPIKE MSD MSD 

QC. 
LIMITS 

REC. 
====== 
45-115 
46-117 
34-118 
34-109 
34-118 
37-118 
34-118 

7-157 
70-13<7 

I ADDED CONCENTRATION % % QC LIMITS 
COMPOUND (ug/Kq) (uq/Kg) REC # RPD # RPD 

==================-===== ------- ===========::::== ====== ====== ~= --------
2-Methylphenol 6700 6000 90 4 40 
4-Methylphenol 13000 9200 71 6 40 
Hexachloroethane 6700 4500 67 2 40 
Hexachlorobutadiene 6700 5300 79 1 40 
2,4,6-Trichlorophenol 6700 5300 79 1 40 
2,4,5-Trichlorophenol 6700 5100 76 0 ! 40 
Hexachlorobenzene 6700 5600 84 6 40 
Pentachlorophenol 6700 5800 

~ 
0 40 

Pyridine 6700 3500 * 2 40 

# Colwnn to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: O out of 9 outside limits 
Spike Recovery: 2 out of 18 outside limits 

COMMENTS: 

FORM III sv-2 

81 

REC. 
======== 
45-115 
46-117 
34-118 
34-109 
34-118 
37-118 
34-118 

7-157 
70-1 
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3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

-·-
Contract: KEY WEST PO ~ b Name: SWL-TULSA 

Llib Code: SWOK case No.: ENSAFE SAS No.: SDG No.: 35386 

Matrix Spike - EPA Sample No.: LCS3 Level(low/med) LOW 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # 
======================== =========== =:::=====--===== =============== ====== 

2-Methylphenol 6700 0 6500 97 
4-Methylphenol 13000 0 9600 74 
He:xachloroethane 6700 0 5200 78 
Hexachlorobutadiene 6700 0 5100 76 
2,4,6-Trichlorophenol 6700 0 5500 82 
2,4,5-Trichlorophenol 6700 0 5000 75 
Hexachlorobenzene 6700 0 5600 84 . 
Pentachlorophenol 6700 0 5700 

~ Pyridine 6700 0 4300 --

SPIKE MSD MSD 

QC. 
LIMITS 

REC. 
====== 
45-115 
46-117 
34-118 
34-109 
34-118 
37-118 
34-118 

7-157 
70-130 

I, ADDED CONCENTRATION % ' QC LIMITS 
COMPOUND (ug/Kg) (ug/Kg) REC # RPD # RPD 

======================== ========·= ======::=::====== ====== ====== ======= 
2-Methylphenol 6700 6700 100 3 40 
4-Methylphenol 13000 10000 77 4 40 
Hexachloroethane 6700 5200 78 0 40 
Hexachlorobutadiene 6700 5300 79 4 40 
2,4,6-Trichlorophenol 6700 5700 85 4 40 
2,4,5-Trichlorophenol 6700 5100 76 l 40 
Hexachlorobenzene 6700 5900 88 5 40 
Pentachlorophenol 6700 6100 

~ 
7 40 

Pyridine 6700 4500 4 40 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: o out of 9 outside limits 
Spike Recovery: 2 out of 18 outside limits 

COMMENTS: 

FORM III SV-2 

82 

REC. 
====== 
45-115 
46-117 
34-118 
34-109 
34-118 
37-118 
34-118 

7-157 
70-130, 
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HEARTLAND ESI SVOA 21 

FIELD DUPLICATE SAMPLE SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

HESl94.1 

Sample ID: /.;l.O-S- 0005DI Dupliacte Sample ID: /,;(,O-b-OOOSDI 

Matrix: aqueous I non aqueous Units: ug/L ug/Kg 

Compound Name Sample Duplicate RPO 7 Concentration Concentration 

/ 
/ 

v 
/ 

~ ,(' 
'f\~. 

'\,, ~ "' 
\ \~ "' " 
,)( 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

Water RPOs < 20% RPO 

Soil RPOs < 35% RPO 
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HEARTLAND ESI SVOA 23 HES194.1 

SAMPLE RESULT VERIFICATION 
SEMIVOLATILE ORGANIC FRACTION 

1. Were the sample results reported within the calibration range? 
~No 

2. Were the percent moistures reported? c:!£J No NR 

3. Were the data reported on a dry weight basis? ~No NR 

4. Did the GC/MS RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes~ 

5. Did the data contain elevated detection limits that could not be a~ted 
for? Yes~ 

6. Were any computational or transcription errors found? Yesu;:> 

Specific Comments:-------.,....,,---....-------------
. I 2.0 S COO 3-0 I ~ a::;;::a:: . 

Tm rt.bf lt4& 120$000!/Sl)J R..E c/.kt.J- ..fo Aurx ~a-.<.± 

Date:. /0 t /i?, tqg 
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HEARTLAND ESI SVOA 1 HESl94.1 

MULTI-MEDIA SEMIVOLATILE ORGANIC FRACTION 

CASE NUMBER: ________ SDG NUMBER: $5.38Ui T 

LABORATORY: Sou.#uots+ LtU:J of 0 K.. 

CLIENT: e:;n,Sa..(t:. PROJECT: Key /A)esf f(_tf f.i8-J 
REVIEWER: kttf DATE: __ /_0_-_/2.~-... '1~8 _____ _ 

\,, 

QA/QC LEVEL 

0 NEESA C 
0 NEESA D 

..!?.( DQO LEVEL Ill 
D DQO LEVEL IV 
D 

Statement Of Work (SOWi 

D CLP 3/90 
0 CLP 2/88 

J!ll:. SW846 8270P.> 
D SW846 8270 Appendix IX 
0 

ANALYSIS MODIFICATIONS_· ----------------

160 
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HEARTLAND ESI SVOA 2 HES194.1 

CLP: 
SW846: 
Region I: 
Region Ill: 
NYSDEC: 

SEMIVOLATILE HOLDING TIMES 

Water 
7 days from sampling 
7 days from sampling 
5 days from VTSR 
7 days from sampling 
5 days form VTSR 

~ 
14 days from sampling 
14 days from sampling 
7 days from VTSR 
7 days from sampling 
5 days. from VTSR 

Analvsjs 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days From VTSR 

1. Were the holding times met tor the ail semivolati!e samples? @No 
If yes, complete the following form tor all samples that exceeded holding times. 

EPA SAMPLE NO. MATRIX VTSROR DATE DATE OF DA Action 

/ 
/ 

/ 

Action: 

DA~ 5: 
DA > 5 < 15: 

DA> 15: 

SAMPLED EXTRACTION I 
ANALYSIS 

/ 
/ 

/ 
- (A~ / 

\~ -1 r' 
. \_/\\. . 

\ ~~ \ 
J /\ 

/ ' 

DA - The number of days that the holding time was exceeded. 

Qualify all positive results as estimated (Jl. 
Qualify all positive results as estimated (Jl and all non detects 
estimated (UJ). 
Qualify all positive results estimated (Jl and reject all non detects. 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYL1?'ROSPHINE (DFTPP) 

Contract: KEY WEST PO ~ Name: SWL-TULSA 

.,.ah Code: SWOK Case No • : ENSAFE SAS No • : SDG No.: 35386 

Lah File ID: Al062.D DFTPP Injection Date: 09/02/98 

DFTPP Injection Time: 0951 Instrwnent ID: A 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

==== ===============--- -======-==~--=================== ============== 
51 30.0 - 60.0% of mass 198 53.7 
68 Less than 2.0% of mass 69 o.o ( 0.0)1 
69 Mass 69 relative abundance 62.2 
70 Less than 2.0% of mass 69 0.8 ( 1. 3) l 

127 40.0 - 60.0% of mass 198 49.5 
197 Less than 1.0% of mass 198 o.o 
198 Base peak, 100% relative abundance. 100.0 
199 5.0 to 9.0% of mass 198 6.6 
275 10.0 - 30.0% of mass 198 21.2 
365 Greater than l.00% of mass 198 1.85 -
441 Present, but less than mass 44~ 11.3 
442 Greater than 40.0% of mass 198 77.6 
443 17.0 - 23.0% of mass 442 15.9 ( 20.4)2 

' l-Value is % mass 69 2-va1ue is % mass 442 

l'RIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 
' 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

============= 
SSTDlOO 
SSTDOlO 
SSTD080 
SSTD020 
SSTDOSO 

page 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== :e:===========;;;= 
SSTDlOO 
SSTDOlO 
SSTD080 
SSTD020 
SSTDOSO 

Al068.D 
Al069.D 
Al070.D 
Al07l.D 
Al072.D 

i 
FORM 'l.7" SV 

DATE 
ANALYZED 

========== 
09/02/98 
09/02/98 
09/02/98 
09/02/98 
09/02/98 

TIME 
ANALYZED 

=--======= 
1402 
1435 
1508 
1542 
1616 
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Report Date 

Start Cal Date 
End Cal Date 
Quant Method 
Cal curve Type 
Target Version 
Integrator 
Method file 
Cal Date 

- ·-03-Sep-1998 05:33 

Southwest Laboratory of Oklahoma 

INITIAL CALIBRATION DATA 

02-SEP-98 10:07 
02-SEP-98 16:16 
ISTD 
Averaged 

: Target 3.00 
: HP RTE 
: /chem/a.i/a980902a.b/SW846.m 
: 03-Sep-1998 05:31 

Calibration File Names: 
Level l: /chem/a.i/a980902a.b/a1069.d 
Level 2: /chem/a.i/a980902a.b/a1071.d 
Level 3: /chem/a.i/a980902a.b/a1072.d 
Level 4: /chem/a.i/a980902a.b/a1070.d 
Level 5: /chem/a.i/a980902a.b/a+068.d 

!?age "J. 

I 10 20 so so 100 I I 
I c~ I Level 1 I Level 2 I Level 3 I Level 4 I Level 5 I RRf 1% RSD/R'2 I 
I....,. ,...,...=•-==- ----:;:;a;;;==========l====~l:=:=n:~::=i=l~~l....,.======l=:====wssj-=====~1--- I 
I 1 M-Hitrosc<lime'thylamine I 0.867.!SI o.840101 0.859001 0.809741 o.839831 0.84321 I 2.6351 
I 2 Pyrldl"" I 1.087741 1.25142f 1.364231 1.208931 1.377971 1.258061 9.499f 

\5 Phenol f 1.908481 1.86553! 1.7.!8011 1.762921 1.741291 1.803Z5I 4.355f 
'" 6 Aniline I 2.096251 2.074581 1.976361 1.892691 2.028201 2.013621 4.063! 
t" 7 bisC2-Chloroethyl)ether I 1.427411 1.367391 1.349051 1.265471 1.320831 1.346031 4.4281 
I s 2-Chlorophenol I 1.351681 1.3571111 1.315641 1.23mf 1.283261 1.309061 3.8031 
I 9 1,3-Dichlorobenzene I 1.499061 1.442811 1.393991 1.29241! 1.335981 1.392851 5.9101 
I 11 1,4-Dichlorobenzene I 1.565471 1.467451 1.423461 1.319251 1.38451! 1.432031 6.4491 
I 12 Benzyl alcohol I 0.757751 0.782821 0.809961 0.751911 0.763951 0.77.l28f 3.0471 
I 13 1,2·Dichlorobenzene I 1.443791 1.350761 1.290031 1.207451 1.227761 1.303961 7.3821 
I 14 2·Methylphenol I 1.227741 1.175071 1.189541 1.121441 1.161651 1.17509f 3.307f 
I 15 bis(2·Chloroisopropyl)ether I 1.83195f 1.683091 1.67042r 1.636751 1.698351 1.70411( 4.4001 
I 110 2,2-o•ybis(l·Chloropropane I 1.831951 1.683091 1.670421 1.636751 1.698351 1.704111 4.4001 
I 16 4-Methylphenol I 1.16691 I 1.216631 1. 18261 I 1. 12653 I 1.15990! 1.170521 2.8121 
I 17 N·Nitroso·di·n·propylamine I 0.969101 0.917.!51 0.937901 0.893161 0.941211 o.931741 3.0441 
I tll He•achloroetho"" I 0.64563( o.603151 0.613621 0.586371 o.612401 0.612231 3.5311 
I 19 dl·Pantalactone I +++++ I ............ I +++++ I +++++ I +++++ I 0.000001 +++++ I 
I 21 Mltrobenzene I 0.417121 0.446351 0.446741 0.437521 0.439191 0.437381 2.7571 
I 22 lsophorone I 0.760391 0.750031 o.762311 0.767651 0.790191 0.766111 1.9441 
I 23 2·Nitro?henol I 0.138171 o. 16421 I 0.191831 0.194021 0.200761 0.17780j 14.7271 
I 24 2,4-oil..,thylphenol I o.353441 0.361791 0.364311 o.377111 o.388301 0.368991 -3.7221 
I 25 bisC2·Chloroethoxy)methane I 0.507791 0.498741 0.499741 0.494021 0.492111 0.498481 1.2231 
I u 2,4-oichtorophenot I o.zao911 o.3oo43I o.312771 o.293671 o.296971 o.296951 3.s781 
I 27 1,2,4-Trlchlorobenzene I o.351091 0.34051 I 0.32415 I 0.32064J o.320621 0.331401 4.1461 
I 28 Benzoic Acid I 0.053981 0.127261 0.249981 0.289931 0.292691 0.202771 0.9981 L 
I 30 Naphthalene I 1.151081 1.108341 1.072381 1.04527J 1,035521 1.082521 4.3981 
I 31 4·Chloroaniline I 0.468831 0.480931 0.475681 0;470201 0.468211 0.472771 1.1481 
I 32 Hexachlorobutadiene I 0.196121 0.176861 0.173571 0.159451 0.168441 0.174891 7.7581 
I 33 4·cnloro·3·methylphenot I o.303501 o.333841 o.3577.! I o.353781 o.3463oj o.339031 6.4441 

L I I I I I I I I 

cates Error R = %: RSD or R .... 2 Failure C =CCC Failure S • SPCC Failure L = Linear Q =Quadratic 
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"'~ort Date 

Start Cal Date 
End Cal Date 
Quant Method 
Cal Curve 'fyPe 
Target Version 
Integrator 
Method file 
Cal Date 

-·-
03-Sep-1998 05:33 

Southwest Laboratory of Oklahoma 

INITIAL CALIBRATION DATA 

02-SEP-98 10:07 
02-SEP-98 16:16 
ISTD 
Averaged 
Target 3.00 
HP RTE 
/chem/a.i/a980902a.b/SW846.m 
03-Sep-1998 05:31 

Calibration File Names: 
Level 1: /chem/a.i/a980902a.b/al069.d 
Level 2: /chem/a.i/a980902a.b/al071.d 
Level 3: /chem/a.i/a980902a.b/al072.d 
Level 4: /chem/a.i/a980902a.b/al070.d 
Level 5: /chem/a.i/a980902a.b/al068.d 

10 20 so 80 100 I 

Page 2 

I Caip:iund I Level 1 I Level 2 I Level 3 I Level 4 I Level S I RRF IX RSD/R'2 I 
1~~=~=~==~==========~=====1=~~~=1=====~1~=·=~==l===~==~1~~~==l=====~~1~========1 
I 34 2-Hethylnaphthalene I 0.688441 0.6943SI 0.6S0041 0.641641 0.648S91 0.664611 3.7231 

·3s 1·Hethylnaphthalene I O.S6379I O.S41nl O.SS206I O.S3184I O.S1S991 O.S4108I 3.3971 
:.6 1,2,4,S-Tetcachlorobenzene I 0.314S61 0.2675SI 0.303251 0.258221 0.274361 0.283S9f 8.S14I 
37 Hexachlorocyclopentadiene I 0.114341 0.1S708f 0.201601 0.203781 0.21437f 0.178231 0.999f L 
38 2,4,6-Trichlorophenol I 0.322301 0.3S679f 0.3nosl 0.373841 0.3S936I 0.3S687I S.812f 
39 2,4,S·Trichlorophenol I 0.318011 0.37016f 0.394361 0.3829SI 0.39238f 0.371S7f 8.460f 
41 2-Chloronaphthalene I 1.1S867I 1.199301 1.107881 1.073nl 1.0S82Bf 1.119S7f S.2621 
42 2-Nitroaniline I 0.30674f 0.3S611I 0.4103SI 0.40847f 0.43111f 0.38256f 13.2321 
43 Dimethylphthalate. I 1.28S02f 1.290491 1.2n46I 1.21424f 1.20S6Sf 1.253S7f 3.2291 
44 Acenaphthylene f 1.8781Sf 1.876821 1.847361 1.788701 1.73758f 1.825nf 3.3S11 
4S 2,6-0initrotoluene I 0.20074f 0.229861 0.278111 0.28S04f 0.28923f 0.25660f 1.000I L 
47 3-Nitroaniline I 0.2S089I 0.29S92f 0.332731 0.31819f o.320401 0.303631 10.6491 
48 Acenaphthene I 1.24811f 1.228411 1.1S929f 1.113791 1.0861SI 1.1671SI 6.0251 
49 2,4-Dinitrophenol I 0.009141 0.02834f 0.069871 0.082771 0.093041 O.OS6631 0.9921 L 
SO Dibenzofuran I 1.610601 1.S7412I 1.S3S98I 1.4SS231 1.439411 1.S2307I 4.873f 
Sl 4·Nitrophenol I 0.084401 0.110921 0.1S73SI 0.170491 0.168011 0.13823f 0.9991 L 
S2 2,4-0initrotoluene I 0.25020f 0.309341 0.384nl 0.3975SI 0.400S4f 0.34847f 1.000I L 
S3 2,3,4,6-Tetrachlorophenol I 0.217911 0.24826f 0.29n81 0.2924Sf 0.28871f 0.268921 12.8S31 
S4 Fluoret>e I 1.23271 f 1.23977f 1.2129S f 1.18644f 1.16167f 1.20671 I 2. 701 I 
SS Oiethylphthalate I 1.288SSI 1.27993f 1.29667f 1.239SOf 1.22257f 1.26S441 2.S701 
S6 4-Chlorophenyl-phenylether I 0.60974f 0.60S061 O.S82nl O.SS130I O.S3912I O.S7759I S.46SI 
S7 4-Nitroaniline I 0.212101 0.262161 0.320941 0.3239SI 0.318S11 0.287531 0.9991 L 
S8 4,6-Dinitro-2-methylphenol f 0.030041 0.0S211I 0.088S21 0.0990SI 0.102021 0.0743Sf 0.9991 L 
S9 N·Nitrosodiphenylamine I O.S1004f 0.493801 O.S0830I 0.479641 0.47759f 0.49387f 3.0991 
60 Azobenzene I 0.99397f 0.99436f 0.994071 0.97474f 0.974811 0.986391 1.0751 
62 4-Bromophenylphenylether I 0.21404f 0.202031 0.21416f 0.20S48f 0.2111Sf 0.209371 2.S831 
63 Hexachlorobenzene I 0.287331 0.271461 0.264281 0.2S288I 0.25229f 0.26S6SI S.4791 
64 Pentachlorophenol I 0.075611 0.091S61 0.114841 0.124761 0.1328SI 0.107921 22.0471 
66 Phenanthrene I 1.106011 1.079S41 1.036911 0.996171 0.991941 1.042111 4.8311 

--------1 I I I I I I I 

c · 1ndicates Error R = % RSO or RAZ Failure C =CCC Failure s ~ SPCC failure Ls Linear Q =Quadratic 164 



'P."'lnort Date 

Start cal Date 
End Cal Date 
Quant Method 
Cal curve Type 
Target Version 
Integrator 
Method file 
Cal Date 

03·-Sep-1.998 05:33 

Southwest Laboratory of Oklahoma 

INITIAL CALIBRATION DATA 

02-SEP-98 10:07 
: 02-SEP-98 1.6:1.6 
: ISTD 
: Averaged 
: Target 3.00 

HP RTE 
: /chem/a.i/a980902a.b/SW846.m 
: 03-Sep-1998 05:31 

Calibration File Names: 
Level 1: /chem/a.i/a980902a.b/a1069.d 
Level 2: /chem/a.i/a980902a.b/a1071.d 
Level 3: /chem/a.i/a980902a.b/a1072.d 
Level 4: /chem/a.i/a980902a.b/a1070.d 
Level 5: /chem/a.i/a980902a.b/a1068.d 

Page 3 

I 10 20 5o 80 100 I I 
I c""""""° I Level 1 I Level 2 I Level 3 I Level 4 I Level 5 I RRF IX RSD/R'2 I 
1~=144'¢:;;:;__ --~~============1=========!===-=====l=========t=========1~~=*==i==::t:=====1~~=1 
j 67 Anthracene I 1.04051 I 1.02451! 0.992081 0.960731 0.946141 0.992791 4.0571 

·~ Carbazole I 0.898341 0.91321 I 0.902001 0.816341 0.830841 0.884151 3.6941 
'9 2·Br.,..,.6·Methoxynaphthalene I - I - I - I - I - I 0.000001 - I 

I 70 Di ·n·butylphthalate I 1.07531 I 1.129361 1.237781 1.17083 I 1.158121 1.154281 5 .147! 
I 71 Fluoranthene I 0.993571 0.99065J 1.022341 0.97998! 0.940421 0.985391 3.0071 
1 72 Benzidine I 0.194661 0.241281 0.211731 0.218911 0.201281 0.213571 8.4691 
I 73 Pyrene I 1.964121 1.984781 1.803201 1.79680! 1.737781 1.857341 5.9311 
I 75 Butylbenzylphthalate I 0.67231 I 0.786631 0.853801 0.843221 0.798841 0.791961 9.2321 
I 76 Benzo(a)anthracene I 1.141731 1.274231 1.250311 1.183331 1.131151 1.196151 5.3501 
I 11 3,3'·Dicnlorobenzicline I o.349451 o.428601 o.412601· o.350211 0.118301 o.371841 12.5531 
I 79 cnrYD'"'e I 1.247591 1.348951 1.211011 1.155121 1.09870! 1.212211 7.8361 
I 80 bis(2·Ethylhexyl)phthalate I 0.840571 1.032431 1.097181 1.08841j 0.999481 1.011611 10.2561 
I 81 Dl·n·octylphthalate I 1.24697! 1.531821 1.876081 1.942131 1.778791 1.675161 17.0491 
I 82 60f\Zo(b)ftuoranthene I 1.592611 1.17491! 1.555901 1.443601 1.440391 1.441481 11.3461 
I 83 Benio(k)ftuoranthene I 1.394881 1.610201 1.521551 1.550651 1.408171 1.497091 6.2141 
l 84 Ben1o(a)pyrene I 1.055441 1.099451 1.224611 1.189021 1.10090J" 1.133881 6.189f 
I 86 lndeno(1,2,l·cd)pyrene I 1.141961 1.168911 1.Z6478j 1.245961 1.152751 1.19487j 4.7241 
I ll1 Diben<ta,h)anthracene I 0.926601 0.878751 1.032331 1.017651 0.920711 0.955211 6.9641 
I 88 Benzo(g,h,l)perylene I 0.984481 1.054361 1.125381 1.049331 0.973551 1.037421 5.9121 
1~--- ---~==================~= =====~......,.,.========a=•:s;;;::=:::::a::I 
IS 3 2·Fluorophenol I 1.170861 1.172921 1.203741 1.142071 1.187921 1.175501 1.9481 
IS 4 Phenol·dS I 1.607101 1.611161 1.618851 1.561901 1.615341 1.602871 1.4551 
IS 20 Nitrobenzene·dS I 0.394071 0.419061 0.429601 0.437421 0.456741 0.427381 5.4201 
IS 40 2·Fluorobiphenyl I 1.298571 1.286691 1.189301 1.144471 1.143901 1.212591 6.2241 
IS 61 2,4,6-Tribromopnenot I 0.159891 0.160821 0.188641 0.194401 0.186071 0.177961 9.1931 
js 74 Terphenyl·d14 I 1.167851 1.189591 1.182991 1.1'3621 1.130041 1.16282J 2.1891 

I I I I I I I I I 

<- Indicates Error R = % RSD or RA2 Failure C =CCC Failure S = SPCC Failure L =Linear Q =Quadratic 

i 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYL~~OSPHINE (DFTPP) 

b Name: SWL-TULSA Contract: KEY WEST PO 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3S386 

Lab File ID: A1073.D 

Instrument ID: A 

DFTPP Injection Date: 09/03/98 

DFTPP Injection Time: 0601 

% RELATIVE 
m/e ION ABUNDANCE CRITERIA ABUNDANCE 

===== ===================================================== ============== 
Sl 30.0 - 60.0% of mass 198 S6.S 
68 Less than 2.0% of mass 69 o.s ( 0.8)1 
69 Mass 69 relative abundance 68.2 
70 Less than 2.0% of mass 69 0.7 ( 1. 0) 1 

127 40.0 - 60.0% of mass 198 S2.9 
197 Less than 1.0% Of mass 198 0.3 
198 Base peak, 100% relative aEunaance· 100.0 
199 s.o to 9.0% of mass 198 6.6 
27S 10.0 - 30.0% of mass 198 21.3 
36S Greater than 1.00% of mass 198 1. 6S 
441 Present, but less than mass 443 10.6 
442 Greater than 40.0% of mass 198 73.0 
443 17.0 - 23.0% of mass 442 16.0 ( 21.9)2 

1-Value is % mass 69 ' 2-Value is % mass 442 

"HIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
lS 
16 
17 
18 
19 
20 
21 
22 

EPA 
SAMPLE NO. 

============ 
SSTDOSO 
SBLKl 
TBLKl 
LCSl 
20S000201 
20S000301 
2osooo401 
20SOOOS01 
20DOOOS01 

page 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== ============== 
SSTDOSO A1074.D 
BL0831WD A1077 .D 
TB082798A A1078.D 
TC0831WD A1079.D 
3S387.02 A1084.D 
3S387.03 A108S.D 
3S387.04 A1086.D 
3S387.0S A1087.D 
3S387.06 A1088.D 

FORM V SV 

DATE TIME 
ANALYZED ANALYZED 

========== ========== 
09/03/98 0623 
09/03/98 0839 
09/03/98 0912 
09/03/98 094S 
09/03/98 1148 
09/03/98 1221 
09/03/98 12S3 
09/03/98 1326 
09/03/98 1400 
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-.. 
t DRIFT REPORT 

( 
Data File a1074.d 
Lab ID SSTD050 
Samp Info SSTD050 Dqr'it> 
Method /chem/a.i/a980903a.b/SW846.m 011 
Operator sam 
Analyzed : 03-SEP-98 06:23 
Sublist : 8270599-
Instrument a 
ICAL Analyzed : 02-SEP-98 1Q:07 to 02-SEP-98 16 :16 

Compound Amount Nominal t Drift Flag RRF 
----------------~------·~--~---··------··-------------··-----------·-----
Pyridine 52.23 50.00 4.5 1.314 
N-Nitrosodimethylamine 47.90 50.00 -4.2 0.808 
2-Fluorophenol 50.41 50.00 0.8 1.185 
Phenol-d5 49.51 50.00 -1.0 1.587 
Phenol 46.44 50.00 -7.1 1.675 
bis(2-Chloroethyl)ether 49.09 50.00 -1.8 1.322 
2-Chloro~henol 49.59 50.00 -0.8 1.298 
1,3-Dich orobenzene 49.61 50.00 -0.8 1.382 
1,4-Dichlorobenzene 49.55 50.00 -0.9 1.419 
Benzyl alcohol 50.43 50.00 0.9 0.780 
1,2-Dichlorobenzene 50.84 50.00 1.7 1.326 
2-Methylphenol 48.01 50.00 -4.0 1.128 
bis(2-Chloroisopropyl)ether 46.15 50.00 -7.7 1.573 
4-Methylphenol 49.53 50.00 -0.9 1.160 
N-Nitroso-di-n-propylamine 48.15 50.00 -3. 7 0.897 
Hexachloroethane 49.97 50.00 -0.1 0.612 
Nitrobenzene-d5 50.66 50.00 1.3 0.433 
Nitrobenzene 50.12 50.00 0.2 0.438 
ISOJilhorone 49.65 50.00 -0.7 0.761 
2-Nitrophenol 55.27 50.00 10.5 0.197 
2,4-Dimethylphenol 51.95 50.00 3.9 0.383 
bis(2-Chloroethoxy)methane 48.59 so.oo -2.8 0.484 
Benzoic Acid 44.65 50.00 -10.7 0.224 
1,2,4-Trichlorobenzene 52.00 50.00 4.0 0.3.45 
Naphthalene 50.00 50.00 o.o 1.083 
4-Chloroaniline 49.81 50.00 -0.4 0.471 
Hexachlorobutadiene 49.25 50.00 -1.5 0.172 
4-Chloro-3-methylphenol 53.41 50.00 6.8 0.362 
2-Methylnaphthalene 49.33 50.00 -1.3 0.656 
Hexachlorocyclopentadiene 51.47 50.00 2.9 0.206 
2,4,6-Trichlorophenol 51.77 50.00 3.5 0.370 
2,4,5-Trichlorophenol 54.33 50.00 8.7 0.404 
2-Fluorobiphenyl 50.75 50.00 1.5 1.231 
2,4-Dichlorophenol 52.50 50.00 s.o 0.312 
2-Chloronaphthalene 49.98 50.00 o.o 1.119 
2-Nitroaniline 52.91 50.00 5.8 0.405 
Dimethylphthalate 50.47 50.00 0.9 1.265 
AcenaJilhthylene 50.04 50.00 0.1 1.827 
2,6-Dinitrotoluene 50.32 50.00 0.6 0.279 
2,4-Dinitrotoluene 50.65 50.00 1.3 0.388 
3-Nitroaniline 55.10 5.0.00 10.2 0.335 
Acenaphthene 48.75 50.00 -2.S 1.138 
2,4-Dinitrophenol 47 .92 50.00 -4.2 0.072 
4-Nitrophenol 50.13 50.00 0.3 0.159 
Dibenzofuran 51.16 50.00 2.3 1.558 

\ .. · ... · 
Diethylphthalate 49.49 50.00 -1.0 1.253 
---------··-----·--·-----------·-····------------------------------1e-1--
* - % Drift of CCC > 20 % or SPCC RRF < minimum RRF 
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---· ·- . - -~--

Data File 
Lab ID 
Samp Info 
Method 
Operator 
Anal:rzed 
Sublist 
Instrument 
ICAL Analyzed 

compound 

al.074.d 
SSTD050 

% DRIFT REPORT 

: SSTD050 
/chem/a.i/a980903a.b/SW846.m 
sam 
03-SEP-98 06:23 
8270599-
a 
02-SEP-98 l.0:07 to 02-SEP-98 l.6:l.6 

Amount Nominal 

• 

%" Drift Flag RRF 
------------·-·-·-···-·----··--------------------··---------------·-··---Fluorene 50.66 50.00 l.3 l.223 
4-Cl:ll.orcphenyl-phenylether 50.62 50.00 l.2 0.585 
4-Nitroaniline 50.00 50.00 o.o 0.311 
N-Nitrosodiphenylamine 51.49 50.00 3.0 0.509 
4,6-Dinitro-2-methylphenol 51.20 50.00 2.4 0.094 
2,4,6-Tribromophenol 53.57 50.00 7.l 0.191 
4-Bromophenylphenylether 50.2'9 50.00 0.6 0.2l.1 
Hexachlorobenzene 50.66 50.00 l.. 3 0.269 
Pentachlorophenol 57.18 50.00 l.4.4 O.l.23 
Phenanthrene 50 .13 50.00 0.3 l.045 
Atlthracene 49.75 50.00 -o.s 0.988 
Carbazole 49.67 50.00 -0.7 0.878 
Di-n-butylphthalate 49.0l 50.00 -2.0 l.132 
Fluoranthene 48.99 50.00 -2.0 0.966 
Pyrene 52.93 50.00 5.9 l.966 
Terphenyl-dl.4 53.8l. 50.00 7.6 l..252 
Butylbenzylghthalate 51.97 50.00 3.9 0.823 
Benzo(a)ant racene 49.76 50.00 -0.5 l.. l.9 l 
3,3'-Dichlorobenzidine 49.63 so.oo -0.7 0.369 
Chrysene 54.73 50.00 9.5 l..327 
bis(2-Ethylhexyl)phthalate 51.71 so.oo 3.4 l..046 
Di-n-octylphthalate 49.69 50.00 -0.6 l..665 
Benzo(b)fluoranthene 49 .15 so.oo -l.. 7 l..417 
Benzo(k)fluoranthene 53.89 50.00 7.8 l..613 
Benzo(a)pyrene SO.OS 50.00 O.l l.l.35 
Dibenz(a,h)anthracene. 54.07 50.00 8.1 l..033 
Indeno(l,2,3-cd)pyrene 52.42 50.00 4.8 l..253 
Benzo(g,h,ilperylene 54.70 50.00 9.4 l.135 
Aniline 47.64 50.00 -4.7 l.919 
Azobenzene 51.l.3 50.00 2.3 l.009 
Benzi dine 33.16 50.00 -33.7 0.142 
2,2-oxybis(l.-Chloropropane 46.15 50.00 -7.7 1.573 

-------------------------·------··---------------------------·-----------* • t Drift of CCC > 20 %" or SPCC RRF < minimum RRF 168 
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Data File: /chem/a.i/a980903a.b/ai674.d 
art Date: 03-Sep-i998 07:i8 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: a.i 
Lab File ID: ai074.d 
Analysis Type: WATER 
Lab Sample ID: SSTDOSO 
Quant Type: ISTD 

Injection Date: 03-SEP-98 06:23 
Init. Calibration Date(s): 09/02/98 09/02/98 
Init. Calibration Times: io:07 i6:i6 
Method File: /chem/a.i/a980903a.b/SW846.m 

I I I HIN I I MAX I 
I COMPOUND I RRF I RF5D I RRF I ZD I ZD I 
j::sa=s.m:==:=ii:s=is-~====-== =~a---=~~1~mla•~-i=•c•••l=-s==J 

I 
I 
IS 
IS 
I 
I 
I 
I 
I 
I 
I 
I 

2 Pyridine 
1 N·Nitrosodimethylamine 
3 2-Fluorophenol 
4 Phenol·d5 
5 Phenol 
7 bis(2·Chloroethyl)ether 
8 2·Chlorophenol 
9 1,3-Dichlorobenzene 

11 1,4-Dichlorobenzene 
12 Benzyl alcohol 
13 1,2-Dichlorobenzene 
14 2·Hethylphenol 

1.2581 1.31410.0101 4.51 50.01 
o.8431 o.ao810.0101 4.21 50.01 
1.1761 1.18510.0101 o.81 50.01 
1.6031 1.58110.0101 1.01 50.01 
1.8031 1.67510.0101 1.11 20.01 
1.3461 1.32210.0101 1.81 50.01 _ 
1.3091 1.29810.0101 o.81 50.01 
1.3931 1.382ID.D10I 0.81 50.0I 
1.4321 1.41910.0101 0.91 20.01 
o.m1 0.18010.0101 o.91 50.01 
1.3041 1.32610.0101 1.11 50.0I 
1.1751 1.12810.0101 4.01 50.01 

I 15 bis(2·Chloroisopropyl)ether 1.1041 1.57310.0101 1.11 50.01 
I 16 4·Hethylphenol 
I 17 N·Nitroso-di-n·propylamine 
I 18 Hexachloroethane 
S 20 Nitrobenzene-dS 

1.1111 1.16010.0101 o.91 50.01 
o.9321 o.89710.0501 3.11 50.01 
0.6121 0.61210.0101 0.11 50.0I 
o.4271 o.43310.0101 1.31 50.01 

21 Nitrobenzene 0.4371 0.43810.0101 0.21 50.0I 
22 lsophorone 0.7661 0.76110.0101 0.71 50.0I 
23 2-Nitrophenol 0.1781 0.19710.0101 10.5 I 20.0I 
24 2,4-Dimethylphenol 0.3691 0.38310.0101 3.91 50.0I 
25 bisC2-Chloroethoxy)methane 0.4981 0.48410.0101 2.81 50.0I 
2B Benzoic Acid 0.3281 0.22410.0101 NIA ~I 50.0I 
27 1,2,4-Trichlorobenzene 0.331 I 0.34510.0101 4.0I 50.0I 
30 Naphthalene 1.0831 1.08310.0101 O.OI 50.0I 
31 4-Chloroanil ine 0.4731 0.47110.0101 0.41 50.0I 
32 Hexachlorobutadiene 0;1751 0.1nl0.010I 1.51 20.0I 
33 4-Chloro-3-methylphenol 0.3391 0.36210.0101 6.81 20.0I 

I 34 2-Hethylnaphthalene 0.6651 0.65610.0101 1.31 50.0I 
I 37 Hexachlorocyclopentadiene 0.2241 0.20610.0501 NIA '! 50.0I 
I 38 2,4,6·Trichlorophenol 0.3571 0.37DI0.010I 3.61 20.0I 
I 39 2,4,5·Trkhlorophenol 0.3nl 0.40410.0101 8.71 50.0I 
IS 40 2-Fluorobiphenyl 1.2131 1.23110.0101 1.51 50.0I 
I 26 2,4·Dichlorophenol 0.2971 0.31210.0101 5.0I 20.0I 
I 41 2-Chloronaphthalene 1.1201 1.11910.0101 O.OI 50.0I 
I 42 2·Nitroanillne 0.3831 0.40510.0101 5.81 50.0I 
I 43 Dimethylphthalate 1.2541 1.26510.0101 0.91 50.0I 
I 44 Acenaphthylene 1.8261 1.82710.0101 0.11 50.0I 
J 45 2,6·Dinitrotoluene 0.301 I 0.27910.0101 NIA "'I 50.0I 
I 52 2,4-Dinitrotoluene 0.4201 0.3BBI0.010I NIA-'I 50.0I 
I 47 3·Nitroaniline 0.3041 0.33510.0101 10.21 50.0I 
I 48 Acenaphthene 1.1671 1.13810.0101 2.51 20.0I 
I 49 2,4-Dinitrophenol 0.1031 o.on10.050I NIA "I 50.0I 
I 51 4-Nitrophenol 0.182) 0.15910.0501 NIA .II 50.0I 
1---------;;--___ I I 1 __ 1_1 

» 
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File: /chem/a.i/a980903a.b/al074.d 
jrt Date; 03-Sep-1998 07:18 

Instrument m: a. i 
Lah File m: al074.d 
Analysis Type: WATER 
Lah Sample ID: SSTDOSO 
Quant Type: ISTD 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMPOUNDS 

In~ection Date: 03-SEP-98 06:23 
Init. Calibration Date(s): 09/02/98 09/02/98 
Init. Calibration Times: 10:07 16:16 
Method File: /chem/a.i/a980903a.b/SW846.m 

I I I I MIN I I MAX I 
I CM'CIJND I RRF I RF50 I RRF I XD I llD I 

\ 

I- =-I u•mjm--=•l--=1-1"""""1 
I 50 Dibenzofuran I 1.5231 1.ssa10.0101 2.31 50.0I 
I 5S Diethylphthalate I 1.2651 1.25310.0101 1.0I 50.0I 
I S4 Fluorcne I 1.2071 1.22310.0101 1.31 50.0I 
I 56 4-Chtoropnenyl ·phenvtet11er I o.5781 0.58510.0101 1.3 I 50.o I 
I 57 4-Nitroaniline I 0.3351 0.31110.0101 N/A ~1 so.01 
I 59 N·Nitrosodiphenylamine I 0.4941 0.50910.0101 3.0I 20.0I 
I 58 4,6·Dinltro·2·methylphenol I 0.1121 0.09410.0101 N/A -1 50.0I 
IS 61 2,4,6-Tribrom:iphenal I D.1781 0.191 I0.0101 7.1 I SO.Oj 
I 62 4·Br..,.,phenylphenylether I 0.2091 D.211 IO.D10I 0.6j 50.DI 
I 63 Kexachlorabenzene I 0.2661 0.26910.0101 1.31 50.0 I 
I 64 Pentadllorophenol I o.1oa1 D.12310.0101 14.41 20.01 
I 66 Phenantl1rene I t.0421 1.04510.0101 0.31 50.0I 
I 67 Anthracene I o.9931 o.98810.0101 o.51 50.01 
I 68 carbazole I o.8841 O.S78jo.0101 0.11 50.01 
I 7D Dl•n•butylphthalate I 1.1541 1.13210.0101 2.0j 50.0I 
I 71 Fluoranthene I 0.9851 0.966fO.Ot01 2.0f 20.0I 
I 73 Pyrene I 1.8571 1.96610.0101 S.91 50.0j 
IS 74 Terphenyl·d14 I 1.1631 l.252j0.010I 7.61 50.0j 
I 75 Sutylben•ylphthalate I 0.7921 0.82310.0101 4.01 so.01 
I 76 Ben•o(a)anthracene I . t. 1961 1.191 f0.0101 0.51 50~01 
I 77 3,3•-oichlorobenzidine I 0.3721 0.36910.0tOI 0.71 50.0I 
I 79 cnrvsene I 1.2121 1.32110.0101 9.51 50.01 
I 80 bis(2·Ethylhexyl)pllthalate I 1.0121 1.04610.0101 3.41 SO.DI 
I 81 Di·n·octylpllthalate I 1.6751 1.66510.0101 0.61 20.0I 
I 82 Benzo(b)fluoranthene I 1.4411 1.41110.0101 1.11 so.01 
I 83 Benzo(klfluoranthene I 1.4971 !.613I0.01DI 7.81 50.DI 
I 84 Senzo(alpyrene I 1.1341 1.135111.0101 0.11 20.DI 
I 87 Diben.Ca,h)anthracene I 0.9551 1.on10.01of a.21 SD.DI 
I 86 Indeno<1,2,3·cd>pyrene I 1.1951 1.zs310.0101 4.91 so.01 
I 88 Senzo(;,h,ilperylene I 1.0371 1.13510.0101 9.41 so.01 
I 6 Aniline I 2.014! 1.91910.0101 4.71 so.01 
I 60 Aiobenzene I 0.986f 1.00910.0101 2.31 50.0( 
I 72 Benzidine J 0.2141 o.142(0.otoj 33.71 50.0I 
I 110 2,2·ox¥bisc1-cntoropropane I 1.7041 1.s7310.0101 1.11 50.01 
1 _________ 1 ___ ,1 I 1-1-1 
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SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLi'ROSPHINE (DFTPP) 

b Name: SWL-TULSA Contract: KEY WEST PO 

.!..ab Code: SWOK Case No.: EN SAFE SAS No.: SDG No.: 35386 

Lab File ID: Al092.D DFTl?P Injection Date: 09/09/98 

Instrument ID: A DFTPP Injection Time: 0958 

% RELATIVE . 

'lll/e ION ABUNDANCE CRITERIA ABUNDANCE 
==== ===================-======================-==-====-==== =•--==:::======= 

51 30.0 - 60.0% of mass 198 55.0 
68 Less than 2. 0% of mass 69 o.o ( O.O)l 
69 Mass 69 relative abundance 65.5 
70 Less than 2.0% of mass 69 0.9 ( 1.4)1 

127 40.0 - 60.0% of mass 198 53.5 
197 Less than 1.0% of mass 198 0.6 
198 Base peak, 100% relative aEunaance. 100.0 
199 s.o to 9.0% of mass 198 7.3 
275 10.0 - 30.0% of mass 198 20.4 
365 " Greater than 1. 00% of 'l!J.ass 198 2.04 
441 Present, but less than mass 443 11.7 
442 Greater than 40.0% of mass 198 80.o 
443 17.0 - 23.0% of mass 442 16.5 ( 20.6)2 

• • -1-Value is % mass 69 2 Value is % mass 442 

~IS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, A.ND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

i:;PA 
SAMPLE NO. 

============= 
SSTDOSO 
SBLK2 
TBLK2 
20S000101 
20S000201RE 
20S000301RE 
20S000401RE 
20S000501RE 
20D000501RE 
LCS2 
20S000101MS 
20S000101MSD 

page 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

============== ==========;:::=== 
SSTD050 A1093.D 
BB0908WD Al096.D 
TB090898A Al097.D 
35387.01 Al098.D 
35387.02RE Al099.D 
35387.03RE AllOO.D 
35387.04RE AllOl.D 
35387.05RE All02.D 
35387.06RE All03.D 
TC0908WD All04.D 
35387.0lMS Al106.D 
35387.0lMSD All07.D 

FORM V SV 

DATE "J:J.~ 

ANALYZED ANALYZED 
::::===--==== ======== 
09/09/98 1013 
09/09/98 1147 
09/09/98 1219 
09/09/98 1251 
09/09/98 1324 
09/09/98 1357 
09/09/98 1429 
09/09/98 1502 
09/09/98 1534 
09/09/98 1607 
09/09/98 1712 
09/09/98 1744 
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Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublist 
Instrument 
ICAL Analyzed 

Compound 

a1093.d 
SSTD050 
SSTD050 

---% DRIFT REPORT 

' /chem./a.i/a980909a.b/SW846.m 
: sam 
: 09-SEP-98 10:13 

8270599-
! a 

02-SEP-98 10:07 to 02-SEP-98 16:16 

Am.Cunt Nominal % Drift Flag RRF 
------···---·------------------------------------------------------------Pyridine 48.46 50.00 ·3.1 1.219 
N-Nitrosodimethylamine 49.61 50.00 -0.8 0.837 
2-Fluorophenol "50.52 50.00 1.0 1.188 
Phenol-dS 51.14 50.00 2.3 1.640 
Phenol 48.94 50.00 -2.1 1.765 
bis(2-Chloroethyl)ether 50.04 50.00 0.1 1.347 
2-Chlorophenol 49.77 50.00 -0.5 1.303 
1,3-Dichlorobenzene 49.34 50.00 -1.3 1.375 
1,4-Dichlorobenzene 50.89 50.00 1.8 1.458 
Benzyl alcohol 52.84 50.00 5.7 0.817 
1,2-Dichlorobenzene 50.42 50.00 0.8 1.315 
2-Methylphenol 52.35 50.00 4.7 1.230 
bis(2-Chloroisopropyl)ether 52.68 50.00 5.4 1.796 
4-Methylphenol 53.16 50.00 6.3 1.245 
N-Nitroso-di-n-propylamine 52.58 50.00 5.2 0.980 
Rexachloroethane 51.18 50.00 2.4 0.627 
Nitrobenzene-d5 51.61 50.00 3.2 0.441 
Nitrobenzene 52.18 50.00 4.4 0.457 
Iso~horone 50.54 50.00 1.1 0.775 
2-Nitrophenol 55.46 50.00 10.9 0.197 
2,4-Dimethylphenol 50.36 50.00 0.7 0.372 
bis(2-Chloroethoxy)methane 50.97 50.00 1.9 0.508 
Benzoic Acid 45.14 50.00 -9.7 0.227 
1,2,4-Trichlorobenzene 51.57 50.00 3.1 0.342 
Naphthalene 50.60 50.00 1.2 1.096 
4-Chloroaniline 51.49 50.00 3.0 0.487 
Rexachlorobutadiene 49.38 50.00 -1.2 0.173 
4-Chloro-3-methylphenol 55.99 50.00 12.0 0.380 
2-Methylnaphthalene 53.60 50.00 7.2 0.713 
Rexachlorocyclopentadiene 46.85 50.00 -6.3 0.185 
2,4,6-Trichlorophenol 50.18 50.00 0.4 o.358 
2,4,5-Trichlorophenol 51.30 50.00 2.6 0.381 
2-Fluorobiphenyl 50.52 50.00 1.0 1.225 
2,4-Dichlorophenol 51.30 50.00 2.6 0.305 
2-Chloronaphthalene 48.89 50.00 -2.2 1.095 
2-Nitroaniline 55.68 50.00 11.4 0.426 
Dimethylphthalate 48.33 50.00 -3.3 1.212 
Acena~hthylene 48.83 50.00 -2.3 1.783 
2,6-Dinitrotoluene 50.19 50.00 0.4 0.278 
2,4-Dinitrotoluene 50.87 50.00 1.7 0.390 
3-Nitroaniline 55.43 50.00 10.9 0.337 
Acena~hthene 48.81 50.00 -2.4 1.139 
2,4-Dinitrophenol 42.01 50.00 -16.0 0.060 
4-Nitrophenol 46.77 50.00 -6.5 0.146 
Dibenzofuran 51.19 50.00 2.4 1~560 
Diethylphthalate 47.63 50.00 -4.7 1.205 
·; ·: · ;-o;if~ -~f -CCC -~ -;~ -t -~;-SPCC 0 RRF 0 ~ - iri~~ -RRF 0 - - - - - - - - - - - - - - t7 z-
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Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublist 
Instrument 
ICAL Analyzed 

Compound 

% DRIFT REPORT 

· al093 .d 
SSTDOSO 
SSTDOSO 
/chem/a.i/a980909a.b/SW846.m 
sam 
09-SEP-98 10:13 

: 8270S99-
a 
02-SEP-98 10:07 to 02-SEP-98 16:16 

Amount Nominal % Drift Flag RRF 
-------------------------------------------------------------------------Fluorene 
4-Chlorophenyl-phenylether 
4-Nitroaniline 
N-Nitrosodiphenylamine 
4,6-Dinitro-2-methylphenol 
2,4,6-Tribromophenol 
4-Bromophenylphenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Terphenyl-dl4 
Butylbenzylphthalate 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Benzo(g,h,i)perylene 
Aniline 
Azobenzene 
Benzidine 
2,2-oxybis(l-Chloropropane 

S0.48 
S0.77 
Sl.28 
Sl.47 
46.24 
S6.47 
S3.l:O 
S3 .28 
S6.37 
49.21 
SO.SS 
49.43 
48.82 
S0.33 
47.SO 
49.03 
46.3S 
48.04 
S2.16 
49.lS 
43.4S 
49.82 
S0.04 
S2.43 
S0.98 
S2.90 
S3.44 
S3.87 
4S.42 
S0.29 
20.82 
S2.68 

SO.DO 
SO.OD 
SO.DO 
SO.DO 
SO.DO 
SO.DO 
SO.DO 
SO.OD 
SO.DO 
SO.OD 
SO.DO 
SO.OD 
SO.OD 
SO.DO 
SO.OD 
SO.DO 
SO.DO 
SO.DO 
SO.OD 
SO.DO 
SO.DO 
SO.DO 
SO.OD 
SO.DO 
SO.DO 
SO.OD 
SO.OD 
SO.DO 
SO.OD 
SO.OD 
SO.DO 
SO.DO 

1.0 
l.S 
2.6 
2.9 

-7.S 
12.9 

6.2 
6.6 

12.7 
-1.6 
1.1 

-1.1 
-2.4 
0.7 

-s.o 
-1.9 
-7.3 
-3.9 
4.3 

-1.7 
-13.1 
-0.4 
0.1 
4.9 
2.0 
S.8 
6.9 
7.7 

-9.2 
0.6 

-S8.4~ 
S.4 

1.218 
O.S86 
0.320 
O.S08 
0.083 
0.201 
0.222 
0 .283 
0.122 
1.026 
1.004 
0.874 
1.127 
0.992 
l.76S 
1.140 
0.734 
1.149 
0.388 
1.192 
0.879 
1.669 
1.443 
l.S70 
l.1S6 
1.011 
1.277 
1.118 
1.829 
0.992 
0.089 
1.796 

-------------------------------------------------------------------------* ~ % Drift of CCC > 20 % or SPCC RRF < minimum RRF 
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Data File: /chem/a.i/a980909a.b/a1093.d 
- -irt Date: 09-Sep-1998 10:28 

Instrument ID: a.i 
Lab File ID: a1093.d 
Analysis Type: WATER 
Lab Sample ID: SSTDOSO 
Quant Type: ISTD 

Southwest Laboratory of Oklahoma 

CONTINUING CALIBRATION COMPOUNDS 

Injection Date: 09-SEP-98 10:13 
Init. Calibration Date(s): 09/02/98 09/02/98 
Init. Calibration Times: 10:07 16:16 
Method File: /chem/a.i/a980909a.b/SW846.m 

I I HIN I I MAX I 
I COMPOUND I RRF I RF50 I RRF I :ID I :ID I 
I=== rn=c:s======-=====~-= ==--=l=-...m•~ls==f-=-=lsa:mJ 
I z Pyridine 1.Z58I 1.z1910.0101 3.11 50.01 
I 1 N·Nitrosodimethylamine 0.8431 0.83710.0101 0.81 so.01 
IS 3 Z·Fluorophenol 1.1761 1.18810.0101 1.11 so.01 
JS 4 Phenol·dS 1.6031 1.64010.0101 Z.31 SO.OI 
J s Phenol 1.8031 1.76SI0.010J z.11 zo.01 
I 7 bis(Z·Chloroethyl )ether 1.3461 1.347I0.010J 0.1 I SO.OJ 
J 8 2-Chlorophenol 1.3091 1.303I0.010J 0.4, so.01 
I 9 1,3-oichlorobenzene 1.3931 1.37510.0101 1.31 so.01 
J 11 1,4-oichlorobenzene 1.43ZI 1.45810.0101 1.81 zo.01 
I 1Z Benzyl alcohol a.ml 0.81710.0101 S.71 SO.OI 
J 13 1,Z·Oichlorobenzene 1.3041 1.31s10.0101 0.81 so.01 
I 14 2-Methylphenol 1.1751 1.Z3010.0101 4.71 so.01 
J 1S bis(Z·Chloroisopropyl)ether 1.7041 1.79610.0101 S.41 so.01 
I 16 4·Hethylphenol 1.1711 1.Z4SI0.010I 6.31 SO.OJ 
J 17 N·Nitroso·di·n-propylamine 0.93ZI 0.98010.osoJ s.z1 SO.OJ 
J 18 Hexachloroethane 0.61ZI 0.6Z7I0.010I Z.41 so.01 
I• zo Nitrobenzene·dS 0.4Z71 0.44110.0101 3.ZI so.01 
I Z1 Nitrobenzene 0.4371 0.4S7I0.010I 4.41 so.01 
J Z2 lsophorone 0.7661 o.m10.0101 1.1 I so.01 
I Z3 2-Nitrophenol 0.1781 0.19710.0101 10.91 zo.01 

- I Z4 Z,4'Dimethylphenol 0.3691 0.3n10.0101 0.11 so.01 
J ZS bis(2·Chloroethoxy)rnethane 0.4981 O.S08I0.010I z.01 so.01 
J 28 Benzoic Acid 0.3ZBJ D.ZZ7J0.010I N/A ... , SD.DI 
I Z7 1,Z,4-Trichlorobenzene 0.3311 -0.34ZID.01DI 3.11 SD.DI 
I 30 Naphthalene 1.0831 1.096I0.01DI 1.ZI SO.DI 
I 31 4-Chloroanil ine 0.4731 0.487ID.01DI 3.01 so.01 
I 3Z Hexachlorobutadiene 0.175J 0.173J0.01DI 1.ZJ 20.DI 
I 33 4·Chloro·3·rnethylphenol 0.3391 0.38DJ0.01DI 1Z.OI ZO.OJ 
J 34 Z·Hethylnaphthalene 0.66SJ 0.713J0.01DI 7.ZI SO.OJ 
J 37 Hexechlorocyclopentadiene O.ZZ4J 0.18SJO.OSOI N/A -(SO.OJ 
J 38 Z,4,6·Trichlorophenol 0.357J 0.358ID.010J 0.4J ZO.OJ 
J 39 Z,4,S·Trichlorophenol 0.3nJ 0.381 J0.010J Z.6J SO.OJ 
IS 40 Z·Fluorobiphenyl 1.Z13J 1.ZZ5J0.010J 1.1J SO.OJ 
J Z6 Z,4·Dichlorophenol O.Z97J 0.305J0.010J Z.6J ZO.OJ 
J 41 2·Chloronaphthalene 1.1ZOJ 1.095J0.010J Z.ZJ SO.OJ 
f 4Z Z·Nitroaniline 0.383J 0.4Z6J0.010J 11.4J SO.OJ 
r 43 Dimethylphthalate 1.zs4r 1.z1zro.0101 3.3r so.or 
r 44 Acenaphthylene 1.8Z6r 1.mro.0101 Z.31 so.or 
I 4S Z,6·0initrotoluene 0.301 r o.z78ro.010 I N/A .11 so.a I 
r sz Z,4·Dinitrotoluene 0.4zor 0.390ro.0101 N/A .lj so.01 
r 47 3·Nitroaniline o.304r o.mro.0101 10.9r so.or 
r - 48 Acenaphthene 1.167r 1.139ro.0101 Z.V, ZO.OI 
J 49 Z,4·Dinitrophenol 0.103r 0.060ro.o5or N/A 'I 50.0I 
r 51 4-Nitrophenol 0.182r 0.146r0.0SOI N/A 1 50.0I 

r r r r_r_r 174 
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-·-
"1"9."'"l Fil.e: /chem/a. i/a980909a.b/a1093 .d 
· rt Date: 09-Sep-1998 10:28 

Southwest Laboratory of Oklahoma 

CONTnrollilG CALIBRATION COMPOUNDS 

Instrument :ID: a.i 
Lab l?ile ID: a.1093.d 
Ana.lysis Type: WATER 
Lab Sample ID: SSTDOSO 
Quant Type: ISTD 

Injection Date: 09-SBP-98 10:13 
Init. Calibration Date(s): 09/02/98 09/02/98 
Init. Cal.il:lration T:i:mes: 10:07 16:16 
Method l?il.e: /chem/a.i/a980909a.b/SW846.m 

I I I I MIN I J MX I 

I COMPa.tllll I RRF I Rf50 I RRF I :ID I :m I 
I =:t:-• I I 1--1--1--1 

I 50 Dibentofuran I 1.5231 1.s60Jo.0101 2.41 50.0J 

I 55 Dlethylpllthalate I 1.2651 1.zosfo.0101 4.7J 50.0I 

I 54 Fluorentt I 1.2011 1.21a10.0101 1.DI 50.0I 

I 56 4•Chlarophenyl·plleny\ether I 0.5781 o.s86Jo.0101 1.5J so.01 

I 57 4•Nitroanlline I 0.3351 o.32010.0101 HJA .-1 so.01 

I 59 N·Nitrosodipllenylamine I 0.4941 o.soa10.0101 2.91 20.01 

I 58 4,6·0fnftro·Z·methylpllenol I 0.1121 Q.08310.0IOI NIA"' I 50.0I 

JS 61 2,4,6·Tribr"""'l'henol I 0.1781 0.20110.0101 13.0I 50.0I 

I 6Z 4·BrOt110pllenylpllenylether I 0.2091 o.m10.0101 6.21 50.01 

! 63 Hexadllorcben:ene I 0.2661 0.283I0.01DI 6.6J 50.01 

I 64 Pentachloropllenol I 0.1081 0.12210.0101 1Z.71 20.0I 

I 66 Phenanthrene I t.04ZI 1.0Z6lo.0101 1.61 so.or 

I 67 Anthr••- I 0.9931 1.00410.0101 1.1J SD.DI 

I 68 cartiazole I D.8841 0.874ID.D1Dj 1.1J SD.OJ 

I 70 Di-n-butylpllthalate I 1.1541 1.1Z7JD.D1DI z.41 so.01 

I 71 Fluorenthene I D.9851 D.992J0.010I D.7J 20.DI 

I 73 Pyrene I 1.8571 1. 76510.0101 s.01 SO.DI 
f$ 74 Terplleny\•d14 I 1.1631 1.14010.0101 1.91 50.01 

I 75 Butylben%ylphthalate I 0.7921 o.734I0.01DI 1.31 50.01 

I 16 Benzo{a)anthracene I 1, 11161 1.149ID.D1DI 3.91 50.0J 

I 77 l,3'·0ichlorobentidine I 0.3721 0.388ID.D1DI 4.3J SD.DI 

I i9 Chrysene I 1.21z1 1.19210.DlDI 1.71 50.DI 

I 80 bls(2·Ethylhexyl)pllthalate I 1.0121 o.87910.0101 13.1 I so.of 

I 81 Ol•n·octylpllthalate I 1.675 I 1.66910.0101 0.41 20.01 

I 82 BenzoCblf\uoranthene l 1.4411 1.44310.0101 0.11 50.0f 

1 83 Bento(k)f luoranthene I 1.4971 1.s1010.0101 4.9f 50.0f 

I 84 Bento(a)pyrene I 1.1341 1.15610.0101 2.01 zo.of 
I 87 Dibenz(a,h)anthracene I 0.9551 1.01110.0101 5.81 so.01 
I 86 !ndeno(1,Z,3-cd)pyrene l 1.1951 1.27710.0101 6.9f so.01 
I 88 Bento(g,h, i )perylone I 1.0371 1.11810.0101 1.11 so.01 
I 6 Aniline I 2.0141 1.82910.0101 9.21 so.01 
I 60 Azobentene I 0.9861 o.m10.0101 o.6J so.01 
I 72 ll<nzidfoe I 0.2141 0.08910.0101 58.3) SD.DI<·~ 
I 110 Z,2·oxybls(1·Chloropropane I 1.704( 1.i96Jo.0101 S.41 so.01 
I I I I 1-1-1 
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SB 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY -..... 

b Name: SWL-TULSA Contract: KEY WEST PO 

Lab Code: SWOK Case No.: ENSAFE SAS No.: 

Lab File ID (Standard): Al074.D 

Instrument ID: A 

01 
02 
03 
04 
05 

\06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

============ 
12 HOUR STD 

============ 
UPPER LIMIT 

============ 
LOWER LIMIT 

=========== 
EPA SAMPLE 

No. 
============ 
SBLKl 
TBLKl 
LCSl 
20S000201 
20S000301 
20S000401 
20S000501 
200000501 

ISl(DCB) 
AREA # RT 

========== ======= 
366812 4.19 

========== ======= 
733624 4.69 

========== ======= 
183406 3.69 

========== ======= 

========== ======= 
302704 4.19 
330904 4.20 
430864 4.18 
381014 4.19 
412592 4.20 
413730 4.20 
369401 4.20 
399685 4.20 

IS2(NPT) 
AREA # 

========== 
1177657 

==:s====== 
2355314 

========== 
588828 

========== 

========== 
944040 

1085739 
1353935 
1292853 
1393980 
1406030 
1204679 
1331066 

ISl {DCB) = l,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-dB 
IS3 (ANT) = Acenaphthene-dlO 

SDG No.: 35386 

Date Analyzed: 09/03/98 

Time Analyzed: 0623 

IS3(ANT) 
RT AREA # RT 

======= ========== ======= 
6.22 689780 9.32 

z=====:s:::: ========== ======= 
6.72 1379560 9.82 

======= ========== ======= 
5.72 344890 8.82 

======= ========== ======= 

======= ========== ======= 
6.22 501964 9.31 
6.22 621385 9.31 
6.22 750442 9.32 
6.22 761532 9 .31 
6.22 791033 9.31 
6.22 801975 9.32 
6.22 677570 9.32 
6.22 748535 9.32 

) 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
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SC 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY -·-

;) Name: SWL-TULSA Contract: KEY WEST PO 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG NO.: 35386 

Lab File ID (Standard): Al074.D 

Instrument ID: A 

01 
02 
03 
04 

.05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS4(PHN) 
AREA # RT 

==-llllta••===m --rm=c== ====:;::=:ur:: 
12 HOUR STD 1096600 11.69 

:.========--== =====-~ ======= 
UPPER LIMIT 2193200 12.19 

=======:::::=•- ========= ======== 
LOWER LIMIT 548300 11.19 

============ =====-==-- =------EPA SAMPLE -No. 
============ :aatm-==== ======= 
SBLKl 811801 11.69 
TBLKl 991656 11.69 
LCSl 1202076 11.68 
205000201 1182636 11.68 
20$000301 1248978 11.68 
208000401 1246626 11.68 
208000501 1061124 11.68 
20D000501 1186084 11.68 

IS4 (l?HN) = Phenanthrene-dlO 
IS5 (CRY) = Chrysene-d12 
IS6 (PRY) = Perylene-d12 

Date Analyzed: 09/03/98 

Time Analyzed: 0623 · 

IS5(CRY) 
AREA # 

-----====:..:= 
558294 

==--====== 
1116588 

=========== 
279:1.47 

========-== 

========== 
416817 
602696 
695829 
685802 
663112 
648514 
576408 
693621 

IS6(l?RY) 
RT AREA # RT 

--=-=== =====-==== ===-==== 
15.90 468485 17.98 

========= ========== -====== 
16.40 936970 18.48 

======= --====-==== ======= 
15.40 234242 17.48 

======= ==--====== ======== 

======= ========== ====== 
15. 89 318518 17.99 
15.89 468668 17.98 
15.89 596796 17.98 
15.89 529731 17.99 
15.89 567418 17.99 
15.90 580876 17.99 
15.89 469137 17.99 
15.90 557197 17.99 

. 

-

UPPER LIMIT = + 100% 
of internal standard area. 
AREA LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
page 01 of 01 177 
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BB 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY -.. 

'lb Name: SWL-TULSA 

L.ab Code: SWOK 

Contract: KEY WEST PO 

Case No.: ENSAFE SAS No.: SDG No. : 35386 

Lab File ID (Standard): Al093.D 

Instrument ID: A 

Date Analyzed: 09/09/96 

Time Analyzed: 1013 

01 
02 
03 
04 
05 

. 06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
lB 
19 
20 
21 
22 

.1."'.1. (DCB) IS2 (NP'J:) 
AREA # RT AREA # 

===-======= ====--=-== •===-== =----=====--
12 HOUR STD 296062 4.12 994737 
=====~== --=====s•• -===-=-=- =••:mm::=-=s== 

UPPER LIMIT 592164 4.62 1969474 
============= ======·==== ======= ==·======= 

LOWER LIMIT 146041 3.62 497.368 
-=========== -----~-- ======== ======•=== 

EPA SAMPLE 
No. 

-============ :=========== ======= ==m•==== 
SBLK2 441353 4.12 1444493 
TBLK2 474784 4.12 1561351 
20S000101 412152 4.12 1501836 
20S000201RE 433226 4.12 1423768 
20S000301RE 496664 4.12 163.6267 
20S000401RE 491578 4.12 1650962 
20S000501RE 478868 4.12 1591436 
20D000501RE 465145 4.12 1556182 
LCS2 494287 4.12 1634488 
20S000101MS 386426 4.12 1308683 
20S000101MSD 463446 4.12 1600097 

ISl (DCB) = l,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-dB 
IS3 (ANT) = Acenaphthene-dlO 

IS3(ANT) 
RT AREA # RT 

--=-==- =- -=- •=c:;c=== 
6.12 616885 9.22 

===·=== :a:•=::m==----- cc==•== 
6.62 1233770 9.72 

======= ==·==---~ =====-
5.62 308442 8.72 

========== ==-======= ====-

-
======= =•=:;;:--===---:;;;;;; ==·==== 

6 .12 776981 9.21 
6.11 913425 9.22 
6.11 901668 9.22 
6.12 841641 9.22 
6.12 941054 9.22 
6.12 964079 9.22 
6.11 939102 9.22 
6.11 898949 9.22 
6.12 919826 9.23 
6.12 716593 9.22 
6.12 938443 9.23 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flaq values outside QC limits with an asterisk. 178 
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BC 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY ... 

b Name: SWL-TULSA 

....ab Code: SWOK Case No.: ENSAFE 

Lab File ID (Standard): Al093.D 

Instrument ID: A 

01 
02 
03 
04 
05 
06 
07 
OB 
09 
10 
11 
12 
13 
14 
15 
16 
17 
lB 
19 
20 
21 
22 

IS4(PHN) 
AREA I! RT 

=======-==== ===== =====--
12 HOUR STD 965029 11.60 

======m•- ====a...._ --... 
UPPER LIMIT 1930058 12.10 

===rm=-a=:--== ===-- == ======= 
LOWER LIMIT 482514 11.10 
~--~-= =•::nm==-==--= =====·= 

EPA SAMPLE 
No. 

============ ========== ======== 
SBLK2 12140B5 11.59 
TBLK2 1442590 11.59 
2osooo101 1471686 11.59 
20S000201RE 1391613 11.59 
20S000301RE 1442423 11.60 
20S000401RE 1558191 11.59 
20S000501RE 1524402 11.59 
20D000501RE 143101B 11.59 
LCS2 1499390 11.60 
20S000101MS lll2B43 11.60 
20S000101MSD 1494BB6 11.60 

IS4 (PHN) = Phenanthrene-dlO 
ISS (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

Contract: KEY WEST PO 

SAS No.: 

IS5(CRY) 
AREA I! 

SDG No.: 35386 

Date Analyzed: 09/09/9B 

Time Analyzed: 1013 

ISo(PRY) 
RT AREA # RT 

-=======-= =-===== =======--= ======= 
5547B4 15.79 415983 17.8B 

=-·-·===- ===-::=== :c===s=--===- --~-= 1109568 16.29 831966 18.3B 
=====-- - =:====== -========= ======= 

277392 15.29 207992 17.3B 
----====::=== ======= =-- - ====•:m• 

===;i:::;:=-== ======= ========== ======= 
6Bl096 

. B68389 
Bl4930 
745320 
929976 
98440B 
B77470 
84B725 
771487 
647292 
BB0941 

15.79 551313 17.88 
15.79 634912 17.B9 
15.79 656965 17.B9 
15.79 634360 17.8B 
15.79 765611 17.88 
15.BO 762093 17.8B 
15.80 741624 17.BB 
15.80 707264 17.88 
15.80 662002 17.88 
15.BO 542338 17.B8 
15.BO 648496 17.88 

UPPER LIMIT = + 100% 
of internal standard area. 
AREA LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flaq values outside QC limits with an asterisk. 
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HEARTLAND ESI SVOA 15 

BLANK SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

1. Blank qualification guidelines: 

HES194.1 

a) If a compound is found in the blank but not in the sample, no action is 
taken. 

bl Any compound (other than listed below) detected in the sample, which 
was also detected in the associated blank, must be qualified by elevating 
the limit of detection or adjusting the limit of detection to the sample 
result, when the sample concentration is less than five (5) times the 
blank concentration. For the following four 14) compounds, the results 
are qualified by elevating the limit of detection or adjusting the limit of 
detection to the sample result, when the sample concentration is less 
than ten (1 OJ times the blank concentration. 

Common laboratory contaminants: phthalates 

c) The reviewer should take note that the blank analysis may not involve 
the same weights, volumes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5X 
and 1 OX criteria. 

dl In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

el Qualification/Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times 11 OX) the blank value. Cross out the "B" flag and qualify 
the sample result with a •u•. 

CRQL - The sample result is less than the CRQL and less than ten 
times ( 1 OX! the blank value. Reject the sample result, cross out 
the "B" flag, and report the CRQL. 

No Action - The sample result is greater than the CRQL and greater 
than ten times 11 OX) the blank value. 
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4B 
SEMIVOLATILE METHOD BLANK SUMMARY -.. 

SBLKl 
'b Name: SWL-TULSA 

J..ab Code: SWOK 

Contract: KEY WEST PO 

Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: A1077.D Lab Sample ID: BL0831WD 

Date Extracted: 08/31/98 

Date Analyzed: 09/03/98 

Matrix: (soil/water) WATER 

Instrument ID: A 

Extraction:(SepF/Cont/Soncj CONT 

Time Analyzed: 0839 

Level:(low/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

=========== 
TBLKl 
LCSl 
20S000201 
20S000301 
20S000401 
20S000501 
200000501 

page 01 of 01 

LAB LAB 
SAMPLE ID FILE ID 

=============== ============= 
TB082798A A1078.D 
TC0831WD A1079.D 
35387.02 A1084.D 
35387.03 A1085.D 
35387.04 A1086.D 
35387.05 A1087.D 
35387.06 A1088.D 

-

FORM IV SV 

DATE 
ANALYZED 

===-======= 
09/03/98 
09/03/98 
09/03/98 
09/03/98 
09/03/98 
09/03/98 
09/03/98 
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4B 
SEMIVOLATILE METHOD BLANK SUMMARY 

-·-
SBLK2 

'b Name: SWL-TULSA Contract: KEY WEST PO 

.... ab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 35386 

Lab File ID: Al096.D Lab Sample ID: BB0908WD 

Date Extracted: 09/08/98 

Date Analyzed: 09/09/98 

Matrix: (soil/water) WATER 

Instrument ID: A 

Extraction:(SepF/Cont/Sonc) SEPF 

Time Analyzed: 1147 

Level:(low/med) LOW 

TRIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

EPA 
SAMPLE NO. 

============ 
TBLK2 
20S000101 
20S000201RE 
20S000301RE 
20S000401RE 
20S000501RE 
20D000501RE 
LCS2 
20S000101MS 
20S000101MSD 

paqli 01 of 01 

"' 

. 
LAB LAB DATE 

SAMPLE ID FILE ID ANALYZED 
---- ==--== •===::========= ========== 
TB090898A Al097.D 09/09/98 
35387.01 Al098.D 09/09/98 
35387.02RE Al099.D 09/09/98 
35387.03RE AllOO.D 09/09/98 
35387.04RE AllOl.D 09/09/98 
35387.05RE All02.D 09/09/98 
35387.06RE All03.D 09/09/98 
TC0908WD All04.D 09/09/98 
35387.0lMS All06.D 09/09/98 
35387.0lMSD All07.D 09/09/98 
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HEARTLAND ESI SVOA 16 

BLANK SUMMARY - TCL SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

HESl94.1 

0 Method Blank D Rinseate Blank 0 Field Blank J( Other "fC.L.P 
Sample ID: Tf>J,..l( I File ID: _______ _ 

COMPOUND CONCENTRATION CRQL 

/ 

/ 
/ 

/ 
/ 

EPA SAMPLE ID / 
'/ 

I 

i ~ i'I 
, 

v I • oh 

ye' v 

\ I\ x. 
\/ • 

/'\. 
/ 

/ 
/ 

/ 
/ 

/ 
/ ,, 

183 



HEARTLAND ESI SVOA 16 

BLANK SUMMARY - TCL SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

HESl94.1 

D Method Blank 0 Rinseate Blank D Field Blank fl( Other f'C.Lf 
Sample ID: __ 'f'_b_£X_~--- File ID: ______ _ 

COMPOUND CONCENTRATION CRQL 

/ 
/ 

/ 
/ 

/ 
A SAMPLE ID - / 

r ~ 
..t' ~ 

r " 
~ 

I 

" 
• K " 
\ ~ 
/' 

/ " 
/ 

/ 
-

/ 

/ 
/ 

/ 
/ 

v 

-
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2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

b Name: SWL-TULSA Contract: KEY WEST PO 

...,ab Code: SWOK Case No.: ENSAFE SAS No.: SDGNo.: 3S386 

EPA Sl S2 S3 S4 SS S6 OTHER TOT 
SAMPLE NO. (NBZ)# (FBP)# (TPH)# (PHL)# (2FP)# (TBP)# OUT 

============ ====== ====== ====== ====== ====== ====== ====== === 
SBLKl S6 S6 94 S9 63 63 
TBLKl 76 72 8S 64 64 77 
LCSl S8 S7 78 S8 _ 61 67 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
lS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 

12osooo201 76 70 SS / L* ' ('_ 7* ) { J.,. ) 

l20S000301 78 72 76 'W ~ •+ C 
,. 

120S000401 79 72 68 ,~ ' ( ",. ' ' 
w 

120SOOOS01 81 76 80 ~ ' ( l ,. ' < ,. 
l20DOOOS01 7S 71 78 40 37 46 
SBLK2 S7 S6 73 38 S3 68 
TBLK2 40 39* S3 30 42 69 
12osooo101 6S 62 70 34 4S 62 
120S000201RE 42 L> 64 ( ~ ..., ' ~ " ' * 
120S000301RE 68 63 72 , ,. 

' 
,. ' { * 

120S000401RE 63 60 74 ( * ..., <' * ' * 
120SOOOS01RE 66 60 82 C" * . ' ,. 

' ~ 4* 
120DOOOS01RE S6 S3 72 • • * ' r I * ' 39 
LCS2 48 48 68 3S Sl 72 
120S000101MS S9 60 74 43 so 63 
i20S000101MSD 6S 61 71 46 S2 62 

QC LIMITS 
Sl (NBZ) = Nitrobenzene-dS (3S-114) 
S2 (FBP) = 2-Fluorobiphenyl (43-116) 
S3 (TPH) = Terphenyl-dl4 (33-141) 
S4 (PHL) = Phenol-dS ( 10- 94) 
SS (2FP) = 2-Fluorophenol (21-100) 
S6 (TBP) = 2,4,6-Tribromophenol (10-123) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

page 01 of 01 
FORM II sv-1 

' 

..., 

' 
' 

0 
0 
0 
3 
3 
3 
3 
0 
0 
1 
0 
4 
3 
3 
3 
2 
0 
0 
0 

--
--
--
--
--
--
----------
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3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECov,;~('[ -.... 

'lb Name: SWL-TULSA 

~ab Code: SWOK 

Contract: KEY WEST PO 

Case No.: ENSAFE SAS No.: SDG No.: 35386 

Matrix Spike - EPA Sample No.: 20S000l0l 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/L) (ug/L) (ug/L) REC # 
==================--===== ====-==== ======--===== ============ =====:;::: 

2-Methylphenol 220 0 llO 50 
4-Methyl~henol 440 0 220 50 
2,4,6-Trichlorophenol 220 0 120 54 
2,4,5-Trichlorophenol 220 .o 140 64 
Hexachlorobenzene 220 0 150 68 
Pentachlorophenol 220 0 64 29 
Pyridine 220 . 0 140 .JO"'* 

-

SPIKE MSD MSD 

QC. 
LIMITS 

REC. 
====== 
45-ll5 
46-117 
34-118 
37-118 
34-118 

7-157 
)70-130 

" 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (ug/L) (ug/L) REC # RPO # RPO 
========================= ========= =========---= ·=====: ====== m::::==== 

2-Methylphenol 220 120 54 8 40 
4-Methylphenol 440 230 52 4 40 
2,4,6-Trichlorophenol 220 120 54 0 40 
2,4,5-Trichlorophenol 220 130 59 a 40 
Hexachlorobenzene 220 140 64 6 40 
Pentachlorophenol 220 56 25 15 40 
Pyridine 220 130 -- s 40 0-.. - - ) 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPO: O out of 7 outside limits 
Spike Recovery: 2 out of 14 outside limits 

COMMENTS: 

FORM III SV-l 

REC. 
====-= 
45-115 
46-ll7 
34-ll8 
37-118 
34-118 

7-157 
70-130 
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~ 
~LCSD RECOVERY REPORT 

Lab Name: SWOK\AATS -·-
nstrument: a 

LCS Analysis Date: 03-SEP-98 09:45 

Units: Water ug/L Soil ug/Kg 

SPIKE 
COMPOUND ADDED 

Matrix: WATER 

Analyst: sam 

LCS File id: 

LCS 
LCS % 

CONCENTRATION REC # 
============================= ========== ============= ====== 

2-Methylphenol 100.0 53.1 
4-Methylphenol 200.0 108.9 
2,4,6-Trichlorophenol 100.0 59.6 
2,4,5-Trichlorophenol 100.0 62.4 
Rexachlorobenzene 100.0 61. 8 
Pentachlorophenol 100.0 55.6 
Pyridine 100.0 37.0 

# Column to be used to flag recovery with an asterisk 

* Value outside of QC limits 

LCS Recovery: 1 out of 7 outsiae limits 

53 
54 
60 
62 
62 
56 

It' 37* 

a1079.d 

QC 
LIMITS 

REC 
======= 

45-115 
46-117 
34-118 
37-118 
34-118 
7-157 

70-130 
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. 

~SD RECOVERY REPORT 

Lab Name: SWOK\AATS 

·nstrument: a 

LCS Analysis Date: 09-SEP-98 16:07 

Units: Water ug/L Soil ug/Kg 

SPIKE 
COMPOUND ADDED 

---====-- s••======~•===--= =:mt;:::======== 
2-Methylphenol 100.0 
4-Methylphenol 200.0 
2,4,6-Trichlorophenol 100.0 
2,4,5-Trichlorophenol 100.0 
Hexachlorobenzene 100.0 
Pentachlorophenol 100.0 
Pyridine 100.0 

. 

Matrix: WATER 

Analyst: sam 

LCS File id: 

LCS 
LCS % 

CONCENTRATION' REC # 
=-============- ====-= 

55.l 55 
108.8 54 

63.5 64 
68.7 69 
50.9 51 
62.8 63_ 
37.4 ("37* 

# Column to be used to flag recovery with an asterisk 

* Value outside of QC limits 

LCS Recovery: l out of 7 outside limits 

all04.d 

QC 
LIMITS 

REC 
======== 

45-115 
46-117 
34-118 
37-118 
34-118 

7-157 
) 70-130 
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" 

HEARTLAND ESI SVOA 2.1 

FIELD DUPLICATE SAMPLE SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

HESl94.1 

Sample ID: lf60-S-Q00501 Dupliacte Sample ID: /i?.O-b-()QOSlJ/ 

Matrix: aqueous I non aqueous Units: ug/L ug/Kg 

Compound Name Sample Duplicate RPO Action 
Concentration Concentration 

J 

/ 
/ 

/ 
"J v / 

, f\ a ~ .J 

"' 
\ 

.,M: \ v 

~ \ -'\ 
y 

/\ 
/ 

/ 
/ 

- / 
/ 

Water RPDs < 20% RPO 

Soil RPDs < 35 % RPO 

Comments=-------------------------
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HEARTLAND ESI SVOA 23 HESl94.1 

SAMPLE RESULT VERIFICATION 
SEMIVOLATILE ORGANIC FRACTION 

1. Were the sample results reported within the calibration range? 
Yes No 

2. Were the percent moistures reported?. Yes No NR 

3. Were the data reported on a dry weight basis? Yes No NR 

4. Did the GC/MS RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes No 

5. Did the data contain elevated detection limits that could not be accounted 
for? Yes No 

6. Were any computational or transcription errors found? Yes No 

Specific Comments:.---------------------

16tHt 44te tM&tLd 4M..tL tu- 14:&1_~ )~ 
. UMMlrP ,k0Mff1'< ~ ~ IOY: . ~ 
;..w.ilr.tl .~ fl&1.£ .. vt:l:b.u;ttr/.d a.i:- 5!JO m.R f/<M.t/-
-Ht.e. N-~ ,~4 Mfl1J, I .14±1t.a@.d< a::t 1tJti(J;wJl,· . 

,~HM,, !v-~tL,; (1ooom.g) .~ ;,w..tAfL

fr.e~/.-J ,h~ .l.h.uMJ IJ&.!c ~ .~ 
ktL @ MM U4t JN IAu&:l&f llM 4 ~. 

Tu ;Wf 114? /d.O-l>-()!JtJSOt RE due. -lo /iuJI.{ Mntfd'. ;:J#!W. 

R..,.w,., '15fk(/u~ ooteo ID 1 l'l 1 tjg 
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HEARTLAND 
ENVIRONMENTAL SEAVICES, INC. 

MULTI-MEDIA GC ANALYSIS 

CASE/SDG NUMBER: 35386 

LABORATORY: SWOK 

CLIENT: ENSAFE 

PROJECT: KEY WEST 

REVIEWER: JACQUELINE A. CLEVELAND 

DATE: October 12, 1998 

QA/QC LEVEL: DQOID 

STATEMENT OF WORK: SW 846 Method 8330 

ANALYSIS MODIFICATIONS: NONE 

NUMBER OF SAMPLES: 11616 

SAMPLE MA TRIX: Water/Soil/Leachate 

NUMBER OF MS/MSDs: 0 

191 



HEARTLAND ESI GC HESI97.1 

CLP: 
SW846: 
Region I: 
Region II: 
Region Ill: 
NYSDEC: 

MULTI-MEDIA GC ANALYSIS 
HOLDING TIMES 

~ 
7 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
5 days from VTSR 

Silil 
14 days from sampling 
14 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
5 days from VTSR 

Analysis 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 

DA - The number of days that the holding time was exceeded. 

DA ;; 5: 
DA > 5 ;; 15: 

DA> 15: 

Qualify all positive results as estimated (J). 
Qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 
Qualify all positive results as estimated (J) and reject (R) all non detects. 

All associated samples met holding time requirements for extraction and/or analysis. No 
qualifications are required. 
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SD 

ANALYTICAL $QUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: ENSAFE SDG No: 35387 
Instrument ID: INl2 Column ID: CARB-03 
Calibration: 2LOW09l6 
Dates of Anlayses: 09/16/98 to 09/17/98 

CLIENT 
SAMPLE ID 

LAB I DATE I TIME I 
SAMPLE ID . I ANALYZED l ANALYZED I 

1~====-========----~=-------===--==rm--=xta-==---~-----====-j 

IEXP LOW WATER Ll STD I 3-l90:IAl 109/16/98 I 21:36 I 
1------------------------1---------------1-----------1-----------1 
IEXP LOW WATER L2 STD I 3-l89:IA2 109/16/98 I 22:20 I 
1------------------------1---------------1-----------1-----------1 
IEXP LOW WATER L3 STD I 3-l88:IA3 109/16/98 I 23:05 I 
1------------------------1-------------~-1-----------1-----------1 
IEXP LOW WATER L4 STD I 3-l87:IA4 109/16/98 I 23:49 I 
1------------------------1---------------1-----------1-----------1 
IEXP LOW WATER LS STD I 3-l86:IA5 109/17/98 I 00:34 I 
1------------------------1---------------1-----------1-----~----1 
JBL083lWG I BL083lWG (09/17/98 I 05:02 I 
1------------------------1---------------1-----------1-----------1 
IEXP LOW WATER L3 STD I 3-l88:CAl 109/17/98 I 05:47 I_... 
1------------------------1---------------1-----------1-----------1 
ITCOS3lWG I TC083lWG 109/17/98 I 08:00 I 
1------------------------1---------------1---------~-1-----------1 
ITD083lWG t TD083lWG 109/17/98 I 08:45 I 
1------------------------1---------------1-----------1-----------1 
ITB082798A I TBOS279SA 109/17/98 I 09:30 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0001-01 I 35387.0l 109/17/98 I 10:14 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0002-01 I 35387.02 109/17/98 I 10:59 I 
1------------------------1---------------1-----------1-----------1 
1120-S-0003-0l I 35387.03 109/17/98 I 11:44 I 
1------------------------1---------------1-----------1-----------1 
1120-S-0004-0l I 35387.04 109/17/98 I 12:28 I 
1------------------------1---------------1-----------1-----------1 
1120-s-ooos-01 1 35387.os 109/17/98 1 13:13 1 
1---------------------~--1---------------1-----------1-----------1 
1120-s-0005-01 1 35387.06 109/17/98 1 13:58 1 
1------------------------1--------..:------1-----------1-----------1 
!EXP LOW WATER L3 STD I 3-l8S:CA2 109/17/98 I 14:42 I.--
l-~---------------------1---------------1-----------1-----------1 
1120-s-ooos-01 lOX I 35387. OSDL I 09/l 7 /98 I 18: 07 I 
1------------------------1---------------1-----------1-----------1 
IEXP LOW WATER L3 STD I 3-l8S:CA3 109/17/98 I 18:52 I ' 
1------------------------1---------------1-----------1-----------1 

page l 
E'OBM VIII 
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SD 

ANALYTICAL si::·aoENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: ENSAFE 
Instrument ID: IN12 
Calibration: 2LOW0916 
Dates of Anlayses: 09/16/98 to 09/17/99 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

SDG No: 35386 
Column ID: CARB-03 

DATE I TIME I 
ANALYZED I ANALYZED I 

IEXI? LOW WATER Ll STD I 3-190:IA1 109/16/98 I 21:36 I 
1------------------------1---------------1-----------1-----------1 
IEXI? LOW WATER L2 STD l 3-189:IA2 109/16/98 I 22:20 l 
1------------------------1---------------1-----------1-----------1 
IEXI? LOW WATER L3 STD I 3-198:IA3 109/16/99 I 23:05 I 
1------------------------1---------------1-----------1-----------1 
JEX!? LOW WATER L4 STD I 3-187:IA4 109/16/98 I 23:49 I 
1------------------------1---------------1-----------1-----------1 
IEXI? LOW WATER LS STD I 3-186:IA5 109/17/99 I 00:34 I 
1------------------------1---------------1-----------1-----------1 
IBL0828WF I BL0929WF 109/17/98 I 01:19 I 
1------------------------1---------------1-----------1-----------1 
ILC0829WF I LC0828WF 109/17/98 I 02:48 I 
1------------------------1---------------1-----------1-----------1 
ILD0928WF I LD0929WF 109/17/99 I 03:33 I 
1------------------------1---------------1-----------1-----------1 
1120-E-OOOo-oo I 35396. 01 I 09/17 /98 I 04: 17 I 
1------------------------1---------------1-----------1-----------1 
IEXI? LOW WATER L3 STD I 3-188:CA1 109/17/98 I 05:47 I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 
I I I I I 

.1------------------------1---------------1-----------1-----------1 
I _ I I I I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 
l I I I I 
1------------------------1---------------1-----------1-----------1 

page 1 
FORM VIII 
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. ·-
Jµ:PLOSIVE CALIBRATION - METHOD SWB46-B330 

·trument ID: IN12 
. .i.umn ID : CARB-03 

Inj 1 
Injection Fi.le Name Leve.l 1 2LOW0916,4 
Injection Fi.le Name Leve.l 2 : 2LOW0916,5 
Injection Fi.le Name Level 3 2LOW0916,6 
Injection File Name Level 4 2LOW0916,7 
Injection File Name Level 5 2LOW0916,B 

Calibration Date : 09/16/98 
Number of Calibration Levels: 5 
Line forced thru %ero : Yes 
Ca.lcu.lation Method . Area . 

COMPONENT ,.,, .. ICAL FACTORl ,.,, .. I CAL rACTOiU -· iCJU. FACTOR! Area ICA.L FACTOR! Ar•• I CAL FACTOR.I 
llAl1E Level lj lt&Vel 1 I Level 21 Level 2 I Leve~ 31 Level 3 I !AV<tl 41 Leval 4 I L&v•l 51 Level 5 I 

IHIU 66861 11141 332651 13861 1494641 12461 723525t 12061 13753451 11461 
IRDX 70031 14011 308861 15441 1634191 16341 8187321 16371 15731641 15731 
ITllB 28191 28191 i4456t 36141 718681 35931 3606521 36071 68599_11 34301 
ll!NB 26811 53621 109731 54871 562641 56261 2738531 54771 3230591 52311 
ITETRYL 27511 27511 104671 26171 549691 27481 2612731 26131 4809421 24051 
llill 80361 40181 336741 42091 1760271 4401 l 8681811 434.11 16619921 41551 
l3'"4DNT 88941 22241 389381 24341 2015441 25191 9927221 24821 19052421 23821 
I '.INT 31091 34541 132551 3682.l 732731 40711 3593101 39921 6879861 38221 
14ADNT 19161 Zl29t $8051 2469i 49500! 27501 2413871 26821 4606271 2S591 
12ADNT 16361 32721 66481 33241 405431 4054 I 2000031 40001 3822251 38221 
1261lNT 35551 2J70t 140011 23341 776291 25881 37S7t51 25251 7247101 24161 
1.%~4DNT 31231 52051 118371 0321 650901 54241 ' 3269061 54481 6294221 52451 

" 134861 22481 612741 25531 30792.81 25661 15233721 25391 29173021 24311 
.r 101801 20361 485101 24261 2472821 24731 122450>1 24491 23444861 23441 

! 132111 26421 591191 29561 3009081 30091 14920501 2984t 28659051 28661 
\ ... 
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CAt.ImtATION !'AC'.fOlt DA!fA 
Ji'OlO( !Hil 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
trument ID: IN12 

. _u;mn ID : CARB-03 

Inj 1 
Injection File Name Level 1 2LOW0916,4 
Injection File Name Level 2 2LOW0916,5 
Injection File Name Level 3 : 2LOW0916,6 
Injection Fi.l.e Name Level. 4 : 2LOW0916,7 
Injection Fil.e Name Level 5 : 2LOW0916,8 

Calibration Date : 09/16/98 
Number of Cal.ibration Level.s: 5 
Line forced thru zero : Yes 
Calculation Method : Area 

Component 
Name 

I Mean I % RSD I Corr. I Slope !Intercept! 

.HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
~ .4DNT 

:, NT 
<.nONT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

I Cal Factor I I Coeff. I area/amt I 

12201 
15581 
34131 
54371 
26271 
42251 
24081 
38041 
25181 
36951 
24461 
52511 
2467! 
2346! 
28911 

8.70! 
6.201 
9.981 
2.731 
5.38 I 
3.601 
4.791 
6.491 
9.651 

10.081 
4.371 
3.961 
5.431 
7.66! 
5.171 

0.99968! 
0.999791 
0.999681 
0.99973! 
0.999101 
0.999761 
0.999781 
0.999751 
0.99970! 
0.99971! 
0.999741 
0.999811 
0.999761 
0.999761 
0.999791. 

11591 
15871 
3468! 
52851 
24521 
41951 
24031 
38591 
2586! 
38611 
24401 
52881 
24541 
23671 
28911 

.. 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
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Initial Calibration Date: 
~inuing Calibration #: 
.inuing Cal Date : 

· .Jritinuing Cal Level : 
Instrwnent ID : 
column ID : 
Injection File Name : 
Calculation Mode 

09/16/98 
_ .. 

1 
09/17/98 
3 
IN12 
CARB-03 
2LOW0916,15 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I !nit CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I 
-~----------------------------------------------------------------------------
IHMX I 1469071 12241 
IRDX I 160318( 16031 
ITNB I 716491 35821 
IDNB I 522651 52271 
ITETRYL I 499971 25001 
INB I 1670031 41751 
13,4DNT I 1939781 24251 
!TNT I 689551 38311 
!4ADNT I 43689( 24271 
12ADNT I 372741 37271 
126DNT I 729951 24331 
124DNT I 62945( 52451 
(2NT I 3011541 25101 
14NT I 2422851 24231 

"IT I 2965351 29651 
\..~ 

1220( o.381 
15581 2.901 
34131 4.981 
54371 3.861 
26271 4.83J 
4225( 1.18 I 
24081 0.701 
38041 0.701 
25181 3.591 
36951 0.891 
24461 0.541 
52511 0.111 
24671 1. 711 
23461 3.291 
28911 2.561 

11591 
15871 
3468( 
52851 
24521 
41951 
24031 
38591 
25861 
3861( 
2440( 
52881 
24541 
23671 
28911 

5.591 
1.03 I 
3.311 
1.10 I 
1.961 
0.481 
0.891 
o. 721 
6.141 
3.451 
0.261 
o. 811 
2.251 
2. 361 
2.561 
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.,.'\itial Calibration Date: 
inning Calibration #: 

-~inning Cal Date : 
~~ntinuing Cal Level : 
Instrument ID 
Coltllllll ID 

09/16/98 
2 
09/17/98 
3 
IN12 
CARB-03 

Injection File Name 
Calculation Mode 

: 2LOW0916,27 
: Area 

-.. 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I 
--------------------------------------------------------------------------------
IHMX I 1484151 12371 12201 1.411 1159! 6.681 
IRDX I 1608621 16091 15581 3.251 15871 1.371 
ITNB I 720901 36051 34131 5.621 34681 3.941 
IDNB I 549941 54991 54371 1.161 52851 4.061 
ITETRYL I 52629 J 26311 26271 0.181 24521 7.321 
!NB I 1726801 43171 42251 2.181 41951 2.90! 
l3,4DNT I 1991901 24901 2408! 3.401 24031 3.601 
!TNT I 715351 3974 f- 38041 4.471 38591 2.991 
14ADNT I 485841 26991 25181 7.211 25861 4.381 
12ADNT I 389411 38941 36951 5.401 38611 0.871 
126DNT I 755811 25191 24461 2.981 24401 3.271 
124DNT I 629211 52431 52511 0.141 52881 0.841 
J2NT I 3010471 25091 24671 1. 681 24541 2.211 
'.iftn' I 2428601 24291 23461 3.541 23671 2.601 
'~ I 296198! 29621 28911 2.441 28911 2.441 
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:i:.,,'itial Calibration Date: 
inuing Calibration #: 

.cinuing Cal Date : 
'"'"'ntinaing Cal Level 
:Instrument ID 
Column ID 

09/16/98 
3 
09/17/98 
3 
IN12 
CARB-03 

Injection File Name 
Calcalation Mode 

: 2LW0916A,2 
: Area 

-.. 

--------------------------------------------------------------------------------Component I Response I Cont CF I Init CF I 'liD I Init Cl!' I %0 
Name l Cont Std I I Mean I I Slope I 

~-----------------------------------------------------------------------------
lHMX I 1495411 
IRDX I 1612291 
ITNB I 726431 
JDN.B I 534281 
ITETRYL I 523561 
INB I 1692871 
J3;4DN'l' I 1938941 
JTN'l' I 685291 
J 4ADN'l' I 446081 
12ADNT I 364091 
126DNT I 710331 
124DN'l' 1 678581 
12NT I 310563 I 

\NT • I 2494721 

·l_.. 
i~l'l' I 3044251 

12461 12201 2.181 
16121 15581 3.491 
36321 34131 6.431 
53431 54371 l. 721 
26181 26271 0.341 
42321 42251 0.181 
24241 24081 0.651 
38071 38041 0.081 
24781 25181 l.561 
36411 36951 l.451 
2368 I 24461 3.221 
56551 52511 7.691 
25881 24671 4 .89 J 

24951 23461 6.36J 
30441 28911 5.281 

11591 
1587 I 
34681 
52851 
24521 
41951 
24031 
38591 
25861 
38611 
24401 
52881 
24541 
23671 
28911 

7.491 
l. 611 
4.741 
l.10 I 
6.771 
0.881 
0.851 
-1. 331 
4.171 
5.691 
2. 95 I 
6.941 
5. 451 
5.391 
5.291 
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-·-
EXPLOSIVE CALIBRATIO~ - METHOD SW846-8330 

· ,ection volume • 200uL 

Amount Units m ng 

~~---·-----------------------------------------------------------------------COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level ll Level 21 Level 31 Level 41 Level 51 

-------------------------------------------------------------------------------
lllMX I 6.0001 
IRDX I 5.0001 
ITNB I l.000 I 
IDNB I o.5001 
ITETllYL I l.000 I 
INB I 2.0001 
13,4DNT I 4.0001 
IT.NT I 0.9001 
J4ADNT I 0.9001 
12ADNT I 0.5001 
i26DNT I 1.500 I 
124DNT I 0.6001 
l2NT I 6.0001 
14NT I 5.0001 
13NT I 5.0001 

24.0001 120.0001 
20.0001 100.0001 

4.0001 20.0001 
2.0001 10.0001 
4.0001 20.0001 
8.0001 40.0001 

16.0001 80.0001 
3.6001 18.0001 
3.6001 18.0001 
2.0001 10.0001 
6.0001 30.0001 
2.4001 12.0001 

24.000J 120.0001 
20.0001 100.0001 
20.0001 100.0001 

600.0001 
500.0001. 
100.0001 

50.0001 
100.0001 
200.0001 
400.0001 

90.0001 
90.0001 
50.0001 

150.0001 
60.0001 

600.0001 
500.0001 
500.0001 

.. 

1200.0001 
1000.0001 

200.0001 
100.0001 
200.0001 
400.0001 
800.0001 
180.0001 
180.0001 
100.0001 
300.0001 
120.0001 

1200.0001 
1000.0001 
1000.0001 
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-·-µFLOSIVE CALIBRATION - METHOD SW846-8330 

·· ;trmnent ID : IN12 
• .:ilumn ID : CARB-03 
Calibration Date : 09/16/98 
Number of Cal.ibration Levels: 5 

COMPONENT RT RT RT RT I 
NAME Level l Level 2 Level 3 Level 4 I 

IHMX I 5.351 5.331 5.351 5.341 
IRDX I 8.151 13. 071 8.081 8.071 
ITNB I 10.881 10.851 10.881 10.881 
fDNB I 13.261 13. 241 13.261 13.261 
JTETRYL I 14.191 14.121 14.171 14.161 
INB I 15.0ll 14. 95 I 14.971 14.981 
13,4DNT I 16.261 16.231 16.251 16.251 
!TNT I 17.051 16.98) 17.0l) 17.001 
14ADNT I 17.871 17 .130 I . 17.811 17.841 
f2ADNT I 18.841 18.771 18.771 18.801 
J26DNT I 19.901 19.811 19.851 19.871 
124DNT I 20.521 20.461 20.511 20.531 
f2NT I 24.071 23. 96 I 24.021 24.031 
(4NT I 25.721 25.591 25.66! 25. 671 
13NT I 27.631 27. 60 I 27. 64 J 27.661 

COMPONENT I RT I RT I RT 
NAME !Cont CAl JCont CA2 !Cont CA3 

IHMX 5.361 5.361 5.361 
IRDX 8.lll 8.101 8.08) 
ITNB 10.901 10.89) 10.891 
IDNB 13.30) 13 .261 13.251 
JTETRYL 14.221 14.181 14.151 
JNB 14.991 14. 961 14.961 
J3,4DNT 16.281 16.241 16.231 
)TNT 17.051 17.0ll 16.991 
!4ADNT l7.92f 17.811 17.78) 
12ADNT 18.891 18.78) 18.75) 
J26DNT 19.901 19.841 19.831 
124DNT 20.601 20.511 20.501 
12NT 24.051 23. 98 J 23.971 
J 4NT 25.681 25. 60 I 25.601 
J3NT 27. 671 27.591 27.581 

COMPONENT AVE RT STD_DEV I 3X SD I AVE+-3X SD 
NAME I I 

IHMX 5.351 o. 010 I 0.03115.32 - 5.38 
''\t 8.091 0.0291 0.08818.00 - 8.18 
d 10.881 0.0141 0.042110.84 - 10.92 

·<:·, ,ra 13.261 0 .0161 0.047113.21 - 13.31 
ITETRYL 14.171 0.0311 0.092114.07 - 14.26 
JNB 14.97) 0.0211 0.063114.91 ''- 15.04 
J3,4DNT 16.251 0.0171 0.050116.20 - 16.29 
ITN:t' 17.011 0.0241 0.073116.94 - 17.08 

~oil&/ 
,,2/.JJC91G:A 
CAl~CR.3 

RT 
Level 5 

5.331 
8.061 

10.871 
13.261 
14.151 
14. 971 
16.241 
17.001 
17.831 
18.811 
19.871 
20.53) 
24.041 
25. 681 
27. 67 J 
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14ADNT I 17.831 
12AONT I 18.801 
126DNT I 19.861 
i24DNT I 20.521 
l~NT I 24.011 

I 25.651 
• I . 27. 631 

0.0431 0.129117.70 - 17.96 
0.0441 0.133118.67 - 18.93 
0.0341 0.102119.76 - 19.96 

••• 0.0381 0.115120.40 - 20.63 
0.0391 0.116123.90 - 24.13 
0.0481 0.145125.51 - 25.79 
0.0371 0.111127.52 - 27.74 

.21.IJIJ/)ff/&j 
oU.~9/t,,A-
CA J-.;-c,/r"3 
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SD 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: ENSAFE SDG No: 35387 
Instrument ID: INlO Column ID: MET-01 
Calibration: 1CN0916 
Dates of Anlayses: 09/16/98 to 09/18/98 

1--- ....., ;;;u;;;;-----------=-=--=--==i=i.....-w:::=::a:a:=-----·=-======--==~== I 
I CLIENT LAB I DATE I TIME I 
I SAMPLE ID SAMPLE ID ( ANALYZED I ANALYZED I 
fw =r: ~====•mnmmmam••••=- ==r ====-===ms=s•========•m=mm===-==( 
IEXP LlA STD I 3-117:IA1 109/16/98 I 19:06 I 
1------------------------1---------------1-----------1-----------1 
IEXP L2A STD I 3-116:IA2 (09/16/98 ( 19:48 ( 
1------------------------1---------------1-----------1-----------1 
!EXP L3A STD I 3-115:IA3 109/16/98 I 20:31 I 
1------------------------1-------------~-1-----------1-----------1 
(EXP L4A STD I 3-114:IA4 109/16/98 I 21:12 I 
1------------------------1-------~-------1-----------1-----------1 
(EXP L5A STD ( 3-113:IA5 (09/16/98 I 21:54 I 
1------------------------1---------------1-----------1-----------1 
(EXE' LlB STD I 3-14l:IB1 109/16/98 I 22:35 I 
1------------------------1---------------1-----------1-----------1 
IEXP L2B STD I 3-140:IB2 109/16/98 I 23:17 I 
1------------------------1---------------1-----------1----------1 
IEXP L3B STD I 3-139:IB3 109/16/98 I 23:58 I 
1------------------------1---------------1-----------1----------1 
IEXP L4B STD I 3-138:IB4 109/17/98 I 00:40 I 
1------------------------1---------------1-----------1-----------1 
IEXP L5B STD I 3-137:IB5 109/17/98 I 01:21 I 
1------------------------1---------------1-----------1-----------1 
IEXP L3A STD I 3-115:CA2 109/17/98 I 15:19 I 
1------------------------1---------------1-----------1-----------1 
IEXP L3B STD I 3-139:CB2 109/17/98 I 16:00 I ~ 
1----------------~-------1---------------1-----------1-----------1 
IBL083lWG I BL0831WG 109/17/98 I 17:40 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0001-01 I 35387.01 109/17/98 I 19:03 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0003-01 I 35387. 03 I 09/17 /98 .1 19: 45 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0005-01 1 35387.05 109/17/98 1 20:26 L 
1------------------------1---------------1-----------1-----------1 
1120-s-0005-01 25X I 35387.05DL 109/17/98 I 21:08 I 
1------------------------1---------------1-----------1-------~--1 
IEXP L3A STD I 3-115:CA3 109/17/98 I 23:54 1,,. 
1------------------------1---------------1-----------1-----------1 
IEXP L3B STD I 3-l39:CB3 I 09/18/98 I 00:35 1 ,.., 
l------------------------1---------------1-----------1-----------1 

page 1 
FORM VIII 
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Cll.Ll'lmATl:Olil ~ Dll.!rA 
J:?J!M 9A-1 

. '-~PLOSIVE CALIBRATION - METHOD SW846-8330 
strUll\ent ID: INlO 

.:olumn ID : MET-Ol 

:tnj 1 
Injection Fil.e Name Level l . lCN0916, 4 . 
Injection Fil.e Name Level 2 : lCN0916,5 
Injection File Name Level 3 : lCN0916,6 
Injection File Name Level 4 : lCN0916,7 
Injection File Name Level 5 : lCN0916,8 

Calibration Date 09/16/1998 
Number of Calibration Levels: 5 
Line forced thru zero : Yes 
Cal.culation Method . Area . 

COMPONENT ..... 1CAJ: FACTORI - !CAL FACTOR! ,.._ iCJU. FACTOR.I 
llllME Level lJ t.av.i l I Lev.l 21 Level 2: I Lev"1. 31 Level 3 I 

IHHX 31301 4471 2442'1 69111 628931 7191 
ITNB 50531 10981 404731 17601 1065231 18531 
I nlT 61051 13271 482241 20971 1215021 21131 
lnl'.RII. 75741 8421 572421 12721 1429541 12711 
l3t4Ilt'T 36441 27611 304271 46101 790661 47921 
126l>NT 38491 7701 305271 12211 829841 13261 

- ICAL FM:t'ORI ,.._ I CAI. rACTORI 
Lff<ol 41 Level • I Level 51 Level 5 I 

1254731 7171 2531421 7231 
2109711 18351 4251071 1t481 
2420741 21051 4925681 21421 
2818031 12521 560829 I 12461 
1608621 48751 3301291 50021 
1610051 12991 3263031 13051 
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-·-
.EXPLOSIVE CALIBRATION - METHOD SW846-8330 

·;trument ID: INlO 
Jlwnn ID : MET-01 

Inj 1 
Injection File Name Level. 1 : 1CN0916,9 
Injection File Name Level. 2 : 1CN0916,10 
Injection File Name Level. 3 : 1CN0916,ll 
Injection File Name Level. 4 1CN0916,12 
Injection File Name Level. 5 : 1CN0916,13 

Calibration Date 09/16/1998 
Nwnber of Calibration Levels: 5 
Line forced thru zero : Yes 
Cal.cul.ation Method : Area 

cct!PONEll? Area l CAL FACTOR I Area I CAL FAC'l'ORI Area I CAL FACTOR I Araa I CAL FACTOR I Area ICAL FACTOR! 
NllME Level 11 Level 1 I Level 21 Level 2 I Level. 31 Level 3 I Level 41 Level 4 I Leval 51 Level 5 I 

IRDX 41611 8321 193141 7731 504721 8081 1040781 8331 2002961 8011 
lllNB 99651 24911 4!7241 22861 1192961 23861 2390631 23911 4644011 23221 
INl! 73311 14661 367471 14701 916671 14671 1847241 14781 3634411 14541 
124DN? 94541 19911 512191 20491 1342731 21481 2707841 21661 5332521 21331 
14ADN'T 96071 10441 479541 10421 1301981 11321 2577541 11211 5020081 10911 
l.2AIWT 157821 15791 793611 15871 2010731 16091 4089901 16361 8055561 16111 

-. 



\ 

~OS IVE CALIBRATION - METHOD SW846-8330 
1tr1ll!tent ID: INlO 

olumn ID : MET-01 

Inj 1 
Injec:tion Fil.e Name Level l . 1CN0916,4 . 
Injection File Name Level 2 . 1CN0916,5 . 
Injection File Name Level 3 : 1CN0916,6 
Injection Fil.e Name Level 4 : 1CN0916,7 
Injection File Name Level 5 . 1CN0916,8 • 

Calibration Date : 09/16/1998 
Number of Cal.ibration Levels: 5 
Line forced thru zero : Yes 
calculation Method . Area . 

Component 
Name 

I Mean I % RSD I Corr. I Slope I Intercept I 
ICal Factor I I Coeff. I area/amt I I 

--------------------------------------------------------------------------------
HMX 6611 18.141 
TNB 16791 19.451 
TNT 1957 j 18.011 
'l'ETRYL 11771 15.951 
3,4DNT 44081 21.141 
26DNT 11821 19. 78 f 

0.999981 7221 
0.999971 18451 
0.999961 21331 
0.999941 12491 
0.9999;! J.2,651 
0.999931 1302! 

0.0001 
0.0001 
0.0001 
0.0001 
0.000] 
0.0001 
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~~PLOSIVE 

.strument ID: INlO 

Cll:LlBPM!:COllr 11'.acroa lllll:A 
romc 9B -·-

CALIBRATION - METHOD SW846-8330 

~olumn ID MET-01 

Inj 1 
Injection Fi1e Name Level l : 1CN0916,9 
Injection File Name Level 2 1CN0916,10 
Injection File Name Level 3 : 1CN0916,ll 
Injection Fi1e Name Level 4 : 1CN0916,12 
Injection File Name Level 5 : 1CN0916,13 

Calibration Date : 09/16/1998 
Number of Calibration Levels: 5 
Line forced thru zero : Yes 
Ca1cuJ.ation Method : Area 

Component 
Name 

I Mean I % RSD I Corr. I Slope I Intercept I 
ICal Factor I Coeff. I area/amt l 

--------------------------------------------------------------------------------RDX 
DNB 
NB 
24DNT 
4ADNT 
2ADNT 

8091 
23751 
14671 
20771 
10861 
16041 

3.081 
3.301 
0.591 
5.471 
3.851 
1.411 

0.999751 
0.999861 
0.999961 
0.999941 
o.999831 
0.999961 

8071 
23381 
14591 
21391 
10991 
16161 

0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
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QI TB'!Q.TJ:ON ll'.l\d'!rOa XIAB 

li"OllM 9C 

"tial Calibration Date: 09/16/1998 
.:inuing Calibration #: 2· 

.~ntinuing Cal Date : 09/17/1998 
Continuing Cal Level : 3 
Instrument ID : INlO 
Column ID . MET-Ol . 
Injection File Name : lCN09l6A, 20 
Calculation Mode : Area 

-----------------------------------------~-------------------------------------Component I Response I Cont CF I Init CF I %D I Init CF I %D 
Name I Cont Std I I Mean I I Slope I 

-------------------------------~-----------------------------------------------
IHMX 636771 7281 
ITNB 1045541 18181 
!TNT 1222821 21271 
ITETRYL 1423941 12661 
J3,4DNT 785901 47631 
126DNT 818401 13091 

6611 10.131 
16791 8.321 
19571 8.661 
11771 7.571 
44081 8.061 
11621 10.761 

7221 
18451 
21331 
12491 
49661 
13021 

0.851 
1.451 
0.301 
1.361 
4.081 
0.551 
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\ 

Clll'-?PUIOlf DC'fOa JlM7. 
ll'OlQ( 9C:: 

:ial Calibration Date: 
.cinuing Calibration #: 

09/16/1998 
2· 

jntinuing Cal Date : 09/17/1998 
3 Continuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

: INlO 
: MET-01 
: 1CN0916A, 21 
: Area 

--------------------------------------------------------------------------------Component I Response I Cont CF I Init CF I %D I Init CF I %D 
Name I Cont·Std I I Mean I I Slope I 

--------------------------------------------------------------------------------
IRDX 500981 8021 
IDNB 1184001 23681 
INB 914421 14631 
124DNT 1347401 21561 
l4ADNT 1301521 11321 
12ADNT 2015251 16121 

8091 0.951 
23751 0.301 
14671 0.261 
20771 3.771 
10861 4.201 
16041 0.501 

8071 
23381 
14591 
21391 
10991 
16161 

0.721 
1.281 
0.271 
0.771 
3.021 
0.211 
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;_. 
\ 

·':ial Cal.ibration Date: 
· .:inuing Calibration #: 

09/16/1998 
3· 
09/17/1998 Jntinuing Cal Date 

Continuing Cal Level 
Instrument ID 
Col.umn ID 
Injection Fil.e Name 
Calculation Mode 

: 3 
: INlO 
: MET-01 
: lCN0916B,10 
: Area 

--------------------------------------------------------------------------------
I Component I Response I Cont CF I Init CF I %0 I Init CF I %D 
I Name l Cont Std I I Mean I j Slope I 
--------------------------------------------------------------------------------IBMX 644211 7361 6611 11.411 7221 2.021 
ITNB 1079011 10771 16791 11.701 18451 1. 70 I 
ITNT 1241191 21591 19571 10.321 21331 1.201 
ITETRYL 1406301 1250! 11771 6.24! 12491 0.101 
l3,4DNT 792831 48051 . 44081 9.011 49661 3.231 
J26DNT 833421 13331 11821 12.811 13021 2.391 
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. ~ial calibration Date: 09/16/1998 
· . .:inuing Calibration #: 3 

-~ntinuing Cal Date : 09/18/1998 
Continuing Cal Level : 3 
Instrument ID : INlO 
Column ID : MET-01 
Injection File Name : 1CN0916B,ll 
calculation Mode : Area 

--------------------------------------------------------------------------------Component I Response I Cont CF I Init CF I %0 I Init CF I %0 
Name I Cont Std I I Mean I I Slope I 

--------------------------------------------------------------------------------IRDX 500841 8011 8091 0.971 8071 0.751 
IDNB 1177701 23551 23751 0.831 23381 0.741 
INB 900171 14401 14671 1.811 14591 1.291 
l24DNT 1350441 21.611 20771 4.011 21391 0.991 
14ADNT 1320321 ll.481 10861 5.701 10991 4.511 
12ADNT 2024301 16191 16041 0.951 16161 0.241 
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CALIBRATION - METHOD SW946-9330 

injection volume = lOOuL 

Amount Units - nq 
-------------------------------------------------------------------------------
l 
I 

COMPONENT 
NAME 

IAM'l' ON COLIAM'l' ON COLIJIMT ON COLIJIMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level SJ 

-------------------------------------------------------------------------------IHMX 7.0001 - 35.0001 
ITNB 4.6001 23.0001 
ITNT 4.6001 23.0001 
ITETRYL 9.0001 45.0001 
13,4DNT 1.3201 6.6001 
f260NT 5.0001 25.0001 

i 

87.5001 175.0001 
57.5001 115.0001 
57.5001 115.0001 

112.5001 225.0001 
16.5001 33.0001 
62.5001 125.0001 

350.0001 
230.0001 
230.0001 
450.0001 

66.0001 
250.0001 
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-·· 
"""'l'LOS IVE CALIBRATION - METHOD SW846-8330 

_njection volume D lOOuL 

Amount Units • nq 

COMl?ONEN'l' 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 2 I Level 3 I Level 4 I Level 5 I 

-------------------------------------------------------------------------------IRDX 5.0001 25.0001 
IDNB 4.0001 20.0001. 
INB 5.0001 25.0001 
124DNT 5.0001 25.0001 
14ADNT 9.2001 46.0001 
l2ADNT 10.0001 50.0001 

--

62.5001 125.0001 
50.0001 100.0001 
62.5001 125.0001 
62.5001 125.0001 

115.0001 230.0001 
125.0001 250.0001 

250.0001 
200.0001 
250.0001 
250.0001 
460.0001 
500.0001 

213 • 
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:'""('.PLOSIVE CALIBRATION - METHOD SW846-8330 

· .nstrument ID : INlO 
Column ID : MET-01 
Calibration Date : 09/16/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

!HMX 
ITNB 
ITNT 
ITETRYL 
13,4DNT 
J26DNT 

COMPONENT 
NAME 

IHMX 
ITNB 
!TNT 

-ITETRYL 
·'1,4DNT 

f6DNT 

COMPONENT 
NAME 

IHMX 
ITNB 
ITNT 
ITETRYL 
13,4DNT 
l26DNT 

RT RT R7 R7 I 
Level 1 Level 2 Level 3 Level 4 I 

4.701 4.691 4.691 4.701 
7.121 7.101 7.101 7 .121 

10.801 10.771 10.781 10.801 
11.761 11.751 11.781 11. 791 
13.081 13.061 13.091 13.121 
13.561 13.541 13.581 13.591 

I R7 I ~ I ~ I ~ 
!Cont CA1 f Cont CA2 ICont CA3 !Cont CA4 

4,721 
7.141 

10.851 
11.881 
13.231 
13.711 

AVE RT 

4,711 
7.121 

10.811 
11. 811 
13.141 
13.611 

4.721 
7.141 

10.831 
11.811 
13.151 
13.631 

4.711 
7.131 

10.831 
11.851 
13.191 
13.661 

4.701 
7.121 

10.831 
11.85 J 

13.201 
13. 681 

STD_DEV I 3X SD I AVE+-3X SD 
I I 

0.0101 
0.0121 
0.0271 
0.0461 
0. 059 f 
0.0561 

0.03014.68 - 4.73 
0.03617.08 - 7.16 
0.082110.73 - 10.89 
0.138111.67 - 11.94 
0.176112.96 - 13.31 
0.169113.45 - 13.78 

RT 
Level 5 

4.701 
7.111 

10.801 
11.791 
13.121 
13.601 
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li'ORM 9E 

"PLOSIVE CALIBRATION - METHOD SWB46-B330 

_nst:rument ID : INlO 
Column ID : MET-01 
calibration Date : 09/16/1998 
Number of calibration Levels: 5 

COMPONENT RT RT RT RT RT 
NAME Level 1 Level 2 Level 3 Level 4 Level 5 

IRDX 7.411 7.421 7.411 7.401 7.391 
IDNB 9.081 9.101 9.091 9.081 9.061 
INB 10.181 10.191 10.lBI 10.181 l0.161 
124DNT 13 .271 13.301 13.281 13.281 13.261 
14.ADNT 14.491 14.531 14.521 14.511 14.501 
12.ADNT 15.051 15. 071 15.061 15.061 15.051 

COMPONENT I RT I RT I RT - I RT 
NAME !Cont CAl !Cont CA2 !Cont CA3 !Cont CA4 

IRDX 7.411 7.371 7.401 7.411 
IDNB 9.101 9.041 9.081 9.081 
lNB 10.201 10.131 10.171 10.191 
124DNT 13.311 13.211 13.281 13.301 
\4ADNT 14.571 14.411 14.521 14.541 
'ADNT 15.131 14.951 15.071 15.091 

COMPONENT AVE RT STD_DEV I 3X SD I AVE+-3X SD 
NAME I I 

IRDX 7.401 0.0171 0.05217.35 - 7.45 
JDNB 9.081 0.0191 0.05619.02 - 9.13 
INB 10.171 -0.0211 0.062110.11 - 10.24 
124DNT 13.281 0.0291 0.086113.19 - 13.36 
14ADNT 14.511 0. 0461 0.138114.37 - 14.65 
12.ADNT 15.061 0. 04 91 0.146114.91 -·1s.20 
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SD 

ANALYTICAL SEQUENCE SUMMARY -·-
Lab Name: SOUTHWEST LABORATORY OE' OKLAHOMA 

Lab Code: SWOK 
Inst~ument ID: IN13 

case No: ENSAFE 

Dates of Anlayses: 08/28/98 to 09/04/98 

SDG No: 35386 
Column ID: CARB-02 

i==~===--·======-====--===-=-=================~i=a==-===========~=1 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE I TIME I 
ANALYZED I ANALYZED I 

1======-==~==s=--===~-======~=s=-==:=====-==-~--~==~====am:=====I 

IEXP Ll SOIL STD I 3-130:IA1 108/28/99 I 21:11 I 
1------------------------1---------------1-~--------1-----------1 
!EXP L2 SOIL STD I 3-129:IA2 109/28/98 I 21:56 I 
1------------------------1---------------1-----------1-----------1 
!EXP L3 SOIL STD I 3-145:IA3 108/28/98 I 22:40 I 
1------------------------1---------------1-----------1-----------1 
IEXP L4 SOIL STD I 3-127:IA4 108/28/98 I 23:25 I 
1------------------------1---------------1-----------1-----------1 
IEXP LS SOIL STD I 3-144:IA5 108/29/98 I 00:10 I 
1------------------------1---------------1-----------1-----------1 
IEXP L3 SOIL STD I 3-145:CA12 109/02/98 I 00:36 I 
1------------------------1---------------1-----------1-----------1 
IBL0827SB I BL0827SB 109/02/98 I 02:06 I 
1------------------------1---------------1-----------1-----------1 
ILC0827SB I LC0827SB 109/02/98 I 03:35 I 
1------------------------1---------------1-----------1-----------1 
ILD0827SB I LD0827SB 109/02/99 I 04:20 I 
1------------------------1---------------1-----------1-----------1 
IEXP L3 SOIL STD I 3-145:CA13 109/02/98 I 08:48 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0001-01 I 35386.03 109/02/98 I 11:49 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0002-.01 I 35386.04 109/02/98 I 12:34 I 
1------------------------1---------------1-----------1-----------1 
1120-S-0003-01 I 35386.05 109/02/98 I 13:19 I 
1------------------------1---------------1-----------1-----------1 
1120-S-0004-01 I 35386.06 109/02/98 I 14:03 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0005-01 -1 35386.07 109102/98 1 14:48 1 
1------------------------1---------------1-----------1-----------1 
1120-D-0005-01 1 35386.08 109102/98 1 20:51 1 
1------------------------1---------------1-----------1-----------1 
IEXP L3 SOIL STD I 3-145:CA14 I 09/02/98 I 21:36 I 
1--~--------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------1 

page 2 
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CALIBRATION - METHOD SW846-8330 
;trument ID: IN13 

-~lumn ID : CARB-02 

IJ1j 1 
Injection File Name Level 1 : 5EX0828,4 
Injection File Name Level 2 : 5EX0828,5 
Injection File Name Level 3 : 5EX0828,6 
Injection File Name Level 4 . 5EX0828,7 . 
Injection File Name Level 5 : 5EX0828,8 

Calibration Date 08/28/1998 
Number of Calibration Levels: 5 
Line forced thru zero . Yes . 
calculation Method . Area . 

COMPOHEHt Area ICIU. F~I Area I ClU. FACTOR! Area. I ClU. FACTOR! Area I CA:!. FACTOR! l\rea l CAL FACTO&i - Level 11 Level l I Level 21 Level. 2 I Level 3 l l.eval 3 I Level 41 t.evel 4 I Level 51 lAVel 5 I 

''""" 32951 3241 930001 3HI 2492661 3761 3739831 3ie1 4916611 3721 
!RllX 1U51 2711 475101 450r 1307701 4741 2052391 4981 2662381 4841 ,_ 25501 8441 702051 9291 1975151 9521 2860611 9661 3760751 9551 
lllml 24321 15011 640951 15781 1703241 16131 2556061 16141 3393961 16011 
l!n:TRII. 18211 4901 452881 4871 120547 l 4981 184740! 5081 2430001 5021 
nm 39141 11961 1058081 12841 2846231 13301 4269311 13261 $663391 131"1f 
13#4-DNT 27071 5331 722841 5701 1956501 5931 2933491 5011 3893351 5901 
ln<T 28391 10511 685831 10151 1851341 10521 2782671 10541 3691331 10491 
14ADNt 18991 8051 500111 8451 130021 8751 2051101 H41 269013! 6731 
12ADNt 20261 958! 554691 9371 1503621 9761 2290151 91171 2996121 9731 
126DNT 22691 5851 599891 6071 1594771 6281 2382891 6271 3148991 6221 --- 26841 11371 722931 12211 1939591 1259! 2906041 12531 3878551 12591 

' 16631 4921 467661 5531 1277341 5811 1913171 5901 2539741 5771 
13091 3871 376401 445! 1032131 4691 1550481 4701 2051181 4661 
17021 5291 <84781 6031 1298651 6181 1958121 6241 2576391 616! 
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Clll:.IBBM!ION J'ACTOR DMA 
~9B 

"l?LOSIVE CALIBRATION - METHOD SW846-8330 
~trument ID: INl3 

Jlumn ID : CARS-02 

Inj 1 
Injection File Name Level 1 . 5EX0828,4 . 
Inj ectii.on File Name Level 2 : 5EX0828,S 
Injection File Name Level 3 : SEX0828,6 
Injection File Name Level 4 . 5EX0828,7 . 
Injection File Name Level 5 : 5EX0828,8 

Calibration Date 08/28/1998 
Number of Calibration Levels: 5 
Line forced thru zero : Yes 
Calculation Method . Area . 

Component 
Name 

I Mean I % RSD I Corr. I Slope !Intercept! 

HMX 
RDX 
TNB 
DNB 
TETRY.L 
NB 

,4-DNT 

\-.,.,,JJNT 
2.ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

ICal Factor I Coeff. I area/amt l 

3631 
4351 
9291 

15811 
4971 

12891 
575 ! 

10441 
8561 
9461 
6141 

12261 
5561 
4481 
598! 

~ 
5.311 
2.97! 
l. 731 
4. 661 
4.441 
1.591 
3.801 
5.561 
2.981 
4.241 
6. 791 
7.871 
6.61! 

0.999931 
0.999581 
o.999941 
0.999971 
0.999931 
0.99996! 
0.999971 
0.999971 
0.99993! 
0.999911 
0.999961 
0.999981 
0.999951 
0.999941 
0.999951 

3741 
4861 
9571 

16061 
5031 

13211 
590 I 

10501 
8761 
9771 
6241 

12571 
578! 
467 ! 
6191 

0.-000 I 
0.0001 J-t--f\Of 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
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CALIBRATION FACTOR DATA 
li'OaM 9C - •• 

08/28/1998 
12 
09/02/1998 

'.ial Calibration Date: 
~inuing Calibration #: 

~-Jtinuing Cal Date 
Continuing Cal Level : 3 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

: IN13 
CARB-02 

: 5EX0828F,17 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I 
--------------------------------------------------------------------------------
IHMX I 255430 3871 3631 6.531 3741 3.351 
IRDX I 131502 4761 4351 9.421 4861 2.051 
ITNB I 195430 9921 929 6.771 9571 3.631 
IDNB I 172455 16331 1581 3.271 1606 1.691 
ITETRYL I 145799 6021 497 21.261 503 19.791 
INB I 283565 13251 1289 2.831 1321 0.321 
13,4-DNT I 198254 6011 575 4.401 590 1. 761 
)TNT I 189387 10761 1044 3.061 1050 2.471 
14ADNT I 140389 9121 856 6.441 876 4.021 
12ADNT I 154883 10061 946 6.281 977 2.941 
126DNT I 163567 6441 614 4.921 624 3.161 
124DNT I 200116 12991 1226 5.991 1257 3.421 
.12NT I 129107 5871 556 5.471 578 1.561 ·. 
~ I 105309 4791 448 6.971 467 2.421 
r I 132129 6291 598 5.221 619 1.711 
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\ 
' 

ial Calibration Date: 08/28/1998 
13 
09/02/1998 

cinuing Calibration #: 
~untinuing Cal Date 
Continuing Cal Level 
:Instrument ID 

: 3 
: IN13 

Column ID 
Injection File Name 
CalcuJ.ation Mode 

: CARB-02 
5EX0828G,10 
Area 

---~---------------------------------------------------------------------------Component 1 Response I Cont CF 1 Init CF l %D l Init CF I %D 
Name l Cont Std 1 I Mean 1 I Slope 1 

--------------------------------------------------------------------------------IHMX l 2559401 3881 3631 6.741 3741 3.561 
IRDX I 1368241 4961 4351 13.841 4861 1.911 
ITNB I 1985251 10081 9291 8.461 9571 5.271 
IDNB I 1741711 16491 15811 4.291 16061 2.701 
ITETRYL I 1349361 5581 4971 12.231 5031 10. 87 l 
INB I 2941091 13741 12891 6.651 13211 4.051 
13,4-DN'l' 1 2055241 6231 5751 8.231 5901 5.49! 
!TNT I 1947511 11071 10441 5.981 10501 5.381 
!4ADNT I 1399641 9091 8561 6.121 8761 3.701 
12ADNT I 1567051 10181 9461 7.531 9771 4.151 
J26DNT I 1636661 6441 6141 4.981 6241 3.221 
l24DN'l' I 2012211 13071 12261 6.581 12571 3.991 
,.,~ I 1312171 5961 ·5561 7.191 5781 3.221 

\'T I 1063921 4841 4481 8.071 4671 3.471 , 
I 1344941 6401 5981 7.101 6191 3.531 . 
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,ial Calibration Date: 08/28/1998 
tinuing Calibration #: 14 

Continuing Cal Date : 09/02/1998 
Continuing Cal Level : 3 
Instrument ID : IN13 
Column ID : CARB-02 
Injection File Name : 5EX0828H,2 
Calculation Mode : Area 

--------------------------------------------------------------------------------Component I Response I Cont CF I Init CF I %0 I !nit CF I %0 
Name I Cont Std I I Mean I I Slope I 

--------------------------------------------------------------------------------lHMX I 2527721 3831 
!ROX 1 1340481 4861 
ITNB I 1957271 9941 
IDNB I 1713411 16231 
ITETRYL I 1447331 5981 
INB I 2888441 13501 
13,4-DNT I 2020321 - 6121 
!TNT I 1891001 10741 
l4ADNT I 1395181 9061 
12ADNT I 1550101 10071 
J26DNT l 1616641 6361 
124DNT I 2006701 13031 
?.NT 1 1297371 5901 
:'-'T I 1051401 4781 

.T I 1307861 6231 

3631 5.421 
4351 11.541 
9291 6.931 

15811 2.601 
4971 20.371 

12891 4.741 
5751 6.391 

10441 2.901 
8561 5.781 
9461 6.361 
6141 3.701 

12261 6.291 
5561 5.981 
4481 6.801 
5981 4.151 

3741 
4861 
9571 

16061 
5031 

13211 
5901 

10501 
8761 
9771 
6241 

12571 
5781 
4671 
6191 

2.271 
0.161 
3.781 
1.031 

18.921 
2.191 
3.701 
2.321 
3.371 
3.021 
1.961 
3.701 
2.051 
2.261 
0.681 

221 
296 



CAL:IBRA'l'ION FAC'l'OR DA'l'A 
FORM 90 _ ·-

~LOS IVE CALIBRATION - METHOD SW846-8330 

.njection volume = 200uL 

Amount Units - ng 

-------------------------------------------------------------------------------
COMPONENT 

NAME 
IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

-------------------------------------------------------------------------------
IHMX I 10.140 254.0001 660.0001 990.000 1320.0001 
IRDX I 4.220 105.6001 276.0001 412.000 550.0001 
ITNB I 3.020 75.6001 197.0001 296.000 394.0001 
IDNB I 1.620 40.600 105.6001 158.400 212.0001 
ITETRYL I 3.720 93.000 242.0001 364.000 484.0001 
INB I 3.300 82.400 214.0001 322.000 430.0001 
13,4-DNT I 5.080 126.800 330.0001 496.000 660.0001 
ITNT I 2.700 67. 600 176.0001 264.000 352.0001 
14ADNT I 2.360 59.200 154.0001 232.000 308.0001 
l2ADNT I 2.360 59.200 154.0001 232.000 308.0001 
126DNT I 3.880 97.200 254. ooo I 380.000 506.0001 
124DNT I 2.360 59.200 154.0001 232.000 308.0001 
12NT I 3.380 84.600 220.0001 330.000 440.0001 
f4NT I 3.380 84. 600 220.0001 330.0001 440.0001 
f3NT I 3.220 80.400 210.0001 314.0001 418.0001 
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li'O:RM 9E 
-·· 

·"'XPLOSIVE CALIBRATION - METHOD SW846-8330 

~tru:ment ID : IN13 
~olumn ID : CARB-02 
calibration Date : OB/20/1998 
Number of Calibration Levels: 5 

COMPONENT RT RT RT I RT I RT 
NAMe Level l Level 2 Level 3 I Level 4 I Level 5 

IHMX 4.781 4.781 4, 761 4.751 4.761 
IRDX 7.141 7.161 7.141 7.131 7.141 
ITNB 9. 65 I 9.651 9.631 9.611 9.631 
IDNB 11.761 11.761 11.741 11. 721 11.741 
ITETRYL 12.421 12.431 12.421 12.411 12.421 
INB 13.361 13.361 13.341 13.321 13 .331 
13,4-DNT 14.331 14.341 14.341 14.311 14.331 
ITNT 15.061 15. 08 I. 15.071 15.051 15. 071 
14ADNT 15.601 15. 631 15.641 15.611 15. 631 
12ADNT 16.441 16.431 16.441 16.421 16.451 
J26DNT 17.571 17.571 17.571 17.551 17.571 
!24DNT 18.131 18.151 18.161 18.131 18.161 
(2NT 21.391 21.361 21.381 21.361 21.371 
14NT 22.84( 22.821 22.841 22.811 22.831 
13NT 24.601 24.561 24.601 24.571 24.591 

COMPONENT 
NAME 

I n I n I n I n I n 
!Cont CAll !Cont CA12 !Cont CA13 !Cont CA14 JCont CA15 

IHMX 
IRDX 
ITNB 
IDNB 
(TETRYL 
!NB 
13,4-DNT 
ITNT 
l4ADNT 
l2ADNT 
126DNT 
l24DNT 

-12NT 
(4NT 
13NT 

IHMX 

COMPONENT 
NAME 

'• 
(,. ". ; 

···...,,a,ffi 
ITETRYL 
INB 
13,4-DNT 
ITNT 
14.ADNT 

4.771 
7.131 
9. 621 

11. 711 
12.391 
13.301 
14.271 
15.021 
15.541 
16.341 
17.491 
18.081 
21.281 
22.731 
24.481 

AVE RT 

4.77! 
7.141 
9.631 

11.731 
12.401 
13.331 
14.311 
15.051 
15.591 

4.761 
7.141 
9.631 

11.741 
12.431 
13.341 
14.331 
15.071 
15.631 
16.441. 
17.571 
18.161 
21.381 
22.841 
24.601 

4.771 
7.131 
9.621 

11.731 
12.381 
13.341 
14.331 
15.05! 
15.591 
16.381 
17.56! 
18.141 
21.40! 
22.86! 
24.621 

4.771 
7.131 
9.621 

11.721 
12.391 
13.321 
14.301 
15.041 
15.571 
16.371 
17.531 
18.111 
21.341 
22.791 
24.541 

STD DEV I 3X SD I AVE+-3X SD 
- I I 

0.0081 
0.0161 
0.0161 
0.0241 
0.0411 
0.0231 
0.0371 
0.0331 
0.0651 

0.02414.75 - 4.79 
0.04717.09 - 7.18 
o.04719.58 - 9.67 
0.012111.66 - 11.0d 
0.123112.28 ~ 12.52 
0.070113.26.J13.40 
0.112114.20 - 14.43 
0.098114.95 - 15.15 
0.194115.40 - 15.79 

4.771 
7.141 
9.631 

11.741 
12.401 
13.361 
14.341 
15.071 
15. 631 
16.431 
17.581 

. 18.17( 
21.411 
22.881 
24.641 
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J2ADNT 16.401 
f26DNT 17.551 
f24DNT 18.131 
'~.MT 21.351 

_22.811 
~ 24.561 

0.0721 
0.0481 

-··0.050 I 
0.0531 
0.0581 
0. 0 641 

0.217116.18 - 16.62 
0.143117.40 - 17.69 
0.150117.98 - 18.28 
0.159~21.19 - 21.51 
0.175122.63 - 22.98 
0.192124.37 - 24.75 
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SD 

ANALYTICAL .SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code : SWOK 
Instrument ID: INlO 

Case No: ENSAFE 

Dates of Anlayses: 09/09/98 

CLIENT 
SAMPLE ID 

to 09/11/98 

LAB 
SAMPLE ID 

SDG No: 35386 
Column ID: MET-01 

DATE ! TIME I 
ANALYZED I ANALYZED I 

1====================•=====-=====..,=====--===•==n========--~~===1 

!EXP LlA STD I 3-117:IA1 109/09/96 I 18:43 I 
1------------------------1---------------1-----------1-----------1 
I EXP L2A STD I 3-116: IA2 I 09/09/96 I 19:24 I 
1------------------------1---------------1-----------1-----------1 
IEXP L3A STD I 3-115:IA3 109/09/98 I 20:05 I 
1------------------------1---------------1-----------1-----------1 
JEXP L4A STD I 3-114:IA4 109/09/98 I 20:47 I 
1------------------------1---------------1-----------1-----------1 
IEXP L5A STD I 3-113:IA5 109/09/98 I 21:28 I 
1------------------------1---------------1-----------1-----------1 
IEXP LlB STD I 3-14l:IB1 109/09/98 I 22:10 I 
1------------------------1---------------1-----------1-----------1 
IEXP L2B STD I 3-140:IB2 109/09/96 I 22:51 . I 
1------------------------1---------------1-----------1-----------1 
!EXP L3B STD I 3-139:IB3 109/09/96 I 23:33 I 
1------------------------1---------------1-----------1-----------1 
JEXP L4B STD I 3-138:IB4 109/10/98 I 00:14 I 
1------------------------1---------------1-----------1-----------1 
!EXP LSB STD I 3-137:IB5 109/10/98 I 00:56 I 
1------------------------1---------------1-----------1-----------1 
!EXP L3A STD I 3-115:CA1 109/10/96 I 05:05 I 
1------------------------1---------------1-----------1-----------1 
!EXP L3B STD I 3-139:CB1 109/10/98 I 05:46 I 
1------------------------1---------------1-----------1-----------1 
IBL0627SB I BL0627SB I 09/10/96 I 06: 26 I 
1------------------------1---------------1-----------1-----------1 
1120-S-0003-01 I 35366.05 109/10/98 I 09:14 I 
1------------------------1---------------1-----------1-----------1 
1120-s-0004-01 I 35366.06 109/10/98 I 10:04 I 
1---------------~--------1---------------1-----------1-----------1 
1120-s-0005-01 1 3~386.07 109/10/96 1 10:45 1 
1------------------------1---------------1-----------1-----------1 
IEXP L3A STD I 3-115:CA2 109/10/96 I 11:26 I 
1------------------------1---------------1-----------1-----------1 
IEXP L3B STD I 3-139:CB2 109/10/98 I 12:06 I 
1------------------------1---------------1-----------1-----------1 
I I I I I 
1------------------------1---------------1-----------1-----------J 

page 1 
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CAI.n!M.'rl:ON i'AC'?OR DUA 
li'OBM !IA-1 -·-

'">LOSIVE ' CALIBRATION - METHOD SW846-8330 
crument ID: INlO 

J.Ulllll ID : MET-01 

Inj 1 
Injection File Name Level 1 lCN0909,4 
Injection File Name Level 2 : 1CN0909,5 
Injection File Name Level 3. 1CN0909,6 
Injection File Name Level 4 : 1CN0909,7 
Injection File Name Level 5 : 1CN0909,8 

Calibration Date 09/09/98 
Number of Calibration Levels: 5 
Line forced thru zero : Yes 
Calculation Method . Area . 

CCll1'0!IENT Ar•• l CJU. FACTOR I Ar•• ICAL FACTOR! Ar- I CAL F.ACTORI - Lev•l ll L•v•l 1 I Level 21 t..v.i. 2 I Laval" 31 Leval 3 I 

llll!K 42881 ill31 252011 7201 513891 7o2t 
I TllB 94321 18331 414491 18021 1027031 17861 
um 93831 20401 492491 214.ll 1199031 20661 
ITETRYL 103641 11521 580201 12891 1393231 12381 
13,4DNT 57041 43211 312421 47341 784601 47551 
l26DNT 64001 12801 335621 13421 815661 13051 

'-,·:;. 

Area I CAL FJ\CTORI Area I CAL FACTOR! 
Leve.I. 4 I Leve.I. 4 I 1Avel Si IAV•l S I 

1275091 7291 '.2586441 73§1 
2128531 lBSll 4315011 19761 
2455361 21351 4975741 21631 
2951101 12671 551911! 12261 
1638051 4964l 3309371 50131 
1004291 12931 3343231 13371 
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CALDIRATION FACTOR DM:A 
FORM 9A-1 

-··-
l':ltPLOSIVE CALIBRATION - METHOD SW846-8330 

~-«--

<rument ID: INlO 
· _ . ..unn ID : MET-01 

Inj 1 
Injection File Name Level 1 lCN0909,9 
Injection File Name Level 2 .. lCN0909,l0 
Injection File Name Level 3 1CN0909,11 
Injection File Name Level 4 . 1CN0909,l2 . 
Injection File Name Level 5 : 1CN0909,l3 

Calibration Date· 09/09/98 
Number of Calibration Levels; 5 
Line forced thru zero Yes 
Calculation Method : Area 

COHP0>1'£11T Arn I CAL FACTOR! Arn I CAL FACTOR I Ar•• IC!U. rACTOR1 
llAM£ Lev•l 11 Level l I Lev•l 21 L•vel 2 I Lev•l.31 LeV•l 3 I 

llUD< 412St 8251 208.SOI 834l 49589! 7931 
!IlMB 101901 25481 490151 24511 119027; 23n1 
lllB 72181 14441 378701 15151 903091 14451 
l 241lN'.!' 11311i 22•21 530911 21241 1326711 2123·1 
14Al»IT 103981 11301 04451 10751 1199001 10421 
121\DNT 171811 17181 846921 16941 2055221 16441 

Ar .. I CAL FACTOR I 
Level 4 I Lev•l 4 I 

11212:St S971 
2536911 25311 
1930291 15441 
2889081 2311i 
2770281 1204! 
4419971 17681 

Area I CA:t. FACTOR I 
i..vttl 51 Level 5 I 

2182551 
4985251 
3a2e41 r 
5656661 
5357321 
86820'11 

8731 
2031 
1$311 
22631 
11651 
17361 
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c 

.:t>:Jq>LOSIVE 
trument ID: INlO 

CALIBRATION FACTOR DUA 
FORM 9B ---

CALIBRATION - METHOD SW846-8330 

, "wnn ID : MET-01 

Inj l 
Injection File Name Level 1 : 1CN0909,4 
Injection File Name Level 2 : 1CN0909, 5 
Injection File Name Level 3 1CN0909,6 
Injection File Name Level 4 1CN0909, 7 
Injection File Name Level 5 . 1CN0909,8 . 
Calibration Date 09/09/98 
Number of Calibration Levels: 5 
Line forced thru zero 
Calculation Method 

Component 
Name 

: Yes 
: Area 

I Mean I % rum I 
ICal Factor I 

C~rr. I Slope IInterceptl 
Coeff. I area/amt I I 

--------------------------------------------------------------------------------
l:IMX 7001 - 7.281 0.999931 7351 0.0001 
TNB 18301 1. 96 I 0.999931 16671 0.0001 
TNT 21091 2.521 0.999931 21531 0.0001 
TETRYL 12351 4.251 0.999841 12351 0.0001 
3,4DNT 47571 5. 741 0.999941 49901 0.0001 
26DNT 13101 2.241 0.999771 13261 0.0001 
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-·-
···"LOSIVE CALIBl:lATION - METHOD SW846-8330 

:rument ID: INlO 
_umn ID : MET-01 

Inj l 
Injection File Name Level 1 : 1CN0909,9 
Injection File Name Level 2 1CN0909,10 
Injection File Name Level 3 1CN0909,ll 
Injection File Name Level 4 : 1CN0909,12 
Injection File Name Level 5 : lCN0909,13 

Calibration Date : 09/09/98 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

--------------------------------------------------------------------------------Component 
Name 

I Mean I % RSD I Co.rr. I Slope I Intercept I 
ICal Factor I I Coeff. I area/amt I I 

--------------------------------------------------------------------------------
RDX 8441 4.831 0.999521 8741 O.OllOI 
DNB 24781 3.061 0.999821 24951 0.0001 
NB 14961 3.221 0.999861 15301 0.0001 
24DNT 22171 3.951 0.999751 22651 0.0001 
4ADNT 11231 5.861 0.999321 11671 0.0001 
ZAPNT 17121 2.721 0.999821. 17381 0.0001 

l-'. \ 
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FOlm 9C 

09/09/98 
l 
09/10/98 
3 

·'+:ial. Cal.ibration Date: 
~nuing Cal.ibration #: 
:inuing Cal. Date 

Continuing Cal Level 
Instrument ID : INlO 
Col.1llml ID 
Injection File Name 
Calcul.ation Mode 

: MET-01 
1CN0909A,6 

: Al::ea 

-~-----------------------------------------------------------------------------Component 
Name 

I Response I Cont CF I Init CF I %D I Init CF I 
I Cont Std I I Mean I I Slope I 

%D 

--------------------------------------------------------------------------------IHMX 623011 7121 7001 1.661 7351 3.151 
ITNB 1043381 18151 18301 0.821 18671 2.801 
!TNT 1177041 20471 21091 2.941 21531 4.941 
ITETRYL 1333431 11851 12351 3.991 12351 4 .06! 
13,4DNT 759111 46011 47571 3.291 49901 7.801 
126DNT 813241 13011 13101 0.65 J 13261 1.871 
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CAI.IBBATION FACTOR DATA 
FOi!M !IC 

· '+ial Calibration Date: 
inuing Calibration #: 

09/09/98 
1 
09/10/96 ~inuing Cal Date 

Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

3 
: INlO 
: MET-01 
: 1CN0909A, 7 
: Area 

-·-

--------------------------------------------------------------------------------Component 1 Response I Cont CF I Init CF I %0 I Init CF I %0 
Name I Cont Std I I Mean I I Slope I 

--------------------------------------------------------------------------------IRDX 469951 7941 6441 
IDNB 1156141 23161 24781 
INB 697771 14361 14961 
(24DNT 1335951 21381 22171 
14ADNT 1162351 10111 11231 
12ADNT 2128291 17031 17121 

7.171 6741 
6.511 24951 
3.971 15301 
3.561 22651 

10.01( 11671 
0.551 1738! 

10-301 
7.161 
6.111 
5.621 

13 .36 I 
2.041 

231 
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1~\tial Calibration Date: 09/09/98 
2 
09/10/98 

, i.nuing Calibration If: 
f ~inuing Cal Date 
~ontinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

3 
INlO 

: MET-01 
: lCN0909A,15 
: Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I to I Init CF I tD 

Name I Cont Std I I Mean I I Slope I 
--------------------------------------------------------------------------------
IHMX 615141 7031 7001 0.381 7351 4.381 
ITNB 1025041 17831 18301 2.571 18671 4.501 
ITNT 1187801 20661 21091 2.061 21531 4.071 
ITETRY!.. 1357101 12061 12351 2.291 12351 2.351 
!3,4DNT 775891 47021 47571 l.151 49901 5.761 
126DNT 795081 12721 13101 2.871 13261 4.061 

i 232 
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:r • .,.ial Calibration Date: 
~ nuing Calibration #: 

· .inuing Cal Date 
Continuing Cal Level 
InstrU111ent ID 

09/09/98 
2 
09/10/98 

Column ID 
Injection File Name 
Calculation Mode 

: 3 
: INlO 
: MET-01 
: 1CN0909A, 16 

Area 

-·-

--------------------------------------------------------------------------------Component I Response I Cont CF I !nit CF I %D I Init CF I %D 
Name I Cont Std I I Mean I I Slope I 

--------------------------------------------------------------------------------IRDX 502941 8051 8441 4.711 8741 7 .921 
IDNB 1156301 23131 24781 6.661 24951 7.311 
INS 892321 14281 14961 4.551 15301 6.681 
l24DNT 1338981 21421 22171 3.341 22651 5.411 
l4ADNT 1243481 10811 11231 3.731 11671 7.311 
12ADNT 2046331 16371 17121 4.381 17381 5.811 

( 
'· 

• 
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' . 

CALIBRATION FACTOR DA'l'A 
FORM 9D -·· 

CALIBRATION - METHOD SWS46-B330 

jection volume = lOOuL 

Amount Units = ng 
-------------------------------------------------------------------------------COMPONENT 

NAME 
IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

-------------------------------------------------------------------------------JHMX 7.0001 35.0001 S7 .500 I 175.00.01 350.0001 
ITNB 4.6001 23.0001 57.5001 115.0001 230.0001 
ITNT 4.6001 23.0001 57.5001 115.0001 230.0001 
JTETRYL 9.0001 45.0001 112.5001 225.0001 450.0001 
13,4DNT l.320.I 6.6001 16.5001 33.0001 66.0001 
!26DNT 5.0001 25.0001 62.5001 125.0001 250.0001 

234 
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-·· 
CALIBRATION - METHOD SW846-8330 

.ection volume - lOOuL 

Amount Units • ng 
-----------------------------------------·------------------------------------

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level SI 

-------------------------------------------------------------------------------
IRDX 5.0001 25.0001 62.5001 125.0001 250 .ooo I . 
IDNB 4.0001 20.0001 50.0001 100.0001 200.0001 
INB 5.0001 25.0001 62.5001 125.0001 250.0001 
124DNT 5.0001 25.0001 62.5001 125.0001 250.0001 
14ADNT 9.2001 46.0001 115.0001 230.0001 460.0001 
J2ADNT 10.0001 so.0001 125.0001 250.0001 500.0001 
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CAI.IBIIA'l'ION FACTOR l:IA'l'A 
FORM 9E 

"""·OS IVE CALIBRATION - METHOD SW846-8330 

( Jtrument ID : INlO 
Column ID : MET-01 
Calibration Date : 
Number of Calibration Levels: 

COMPONENT RT 

09/09/98 
5 

RT RT 
NAME Level 1 Level 2 Level 3 

IHMX 4.751 4.731 4.741 
ITNB 7.171 7.141 7.171 
ITNT 10.891 10.831 10.891 
ITETRYL 11. 89 I 11. 841 11. 911 
13,4DNT 13.211 13.131 13.221 
!26DNT 13.691 13.621 13.711 

COMPONENT I RT I RT I RT I 

RT l RT 
Level 4 I Level 5 

4.741 4.721 
7 .171 7 .151 

10.921 10.881 
11.961 11.921 
13.281 13.241 
13.761 13.721 

RT I RT 
NAME !Cont CAl !Cont CA2 !Cont CA3 !Cont CA4 I Cont CA5 

IHMX 4.761 4.731 4.751 4.741 4.761 
ITNB 7.201 7.161 7.201 7.181 7.201 
ITNT 10.981 10.921 10. 961 10.931 10.991 
ITJ::TRYL 12. 0-5 I 11.971 11.981 11.951 12. 041 

( 
lDNT 13.411 13 .321 13.331 13.301 13.421 
)NT 13.881 13.801 13.811 13.781 13.901 

·~. 

COMPONENT AVE RT STD_DEV I 3X SD I AVE+-3X SD 
NAME I I 

IHMX 4.741 0.0121 0.03714.70 - 4.78 
ITNB 7 .171 0.0191 0.05717.12 - 7.23 
ITNT 10.921 0.0491 0.146110.78 - 11.07 
ITETRYL 11.961 0.0651 0.195111.76 - 12.15 
13,4DNT 13.301 0.0911 0.272113.02 - 13.57 
l26DNT 13.781 0.0881 0.264113.51 - 14.04 
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-·-
CALIBRATION - METHOD SW846-8330 

3trument ID : INlO 
Column ID : MET-01 
Calibration Date : 09/09/98 
Number of Calibration Levels: 5 

COMPONENT RT RT RT RT RT 
NAME Level l Level 2 Level 3 Level 4 Level 5 

lRDX 7.471 7.481 7.501 7.511 7.491 
IDNB 9.151 9.171 9.191 9.191 9.181 
INB 10.261 10.271 10.301 10.301 10.291 
124DNT 13.391 13.421 13. 461 13. 471 13.451 
14ADNT 14.681 14. 681 14.741 14.751 14.731 
12ADNT 15.221 15.241 15.301 15.321 15.291 

COMPONENT I RT I RT I RT I RT I RT 
NAME I Cont CAl I Cont CA2 ICont CA3 (Cont CA4 (Cont CA5 

IRDX 7.511 
IDNB 9.191 
(NB 10.32! 
124DNT 13.491 

\.ONT 14.801 
I 

\ 
. JNT 15.371 

COMPONENT AVE RT 
NAME 

IRDX 7 .491 
JDNB 9.181 
INB 10.301 
l24DNT 13.451 
14ADNT 14.721 
12ADNT 15.281 

7.471 
9.161 

10.29! 
13.441 
14.711 
15.261 

STD_DEV I 
I 

0.0181 
0.0201 
0.0271 
0.0421 
0.0571 
0.0591 

7.471 7.461 
9.171 9.161 

10.281 10.271 
13.421 13.411 
14.661 14.651 
15.221 15.201 

3X SD I AVE+-3X SD 
I 

0.053(7.43 - 7.54 
0.06119.12 - 9.24 
0.000110.22 - 10.38 
0.126113.32 - 13.58 
0.172114.55 - 14.90 
0.177115.10 - 15.45 

7.511 
9.221 

10.351 
13.541 
14.831 
15.381 
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HEARTLAND ESI GC 

MULTI-MEDIA GC ANALYSIS 
BLANK SUMMARY 

1. Blank qualification guidelines: 

HESI97.1 

a) If a compound is found in the blank but not in the sample, no action is taken. 

b) Any compound detected in the sample, which was also detected in the associated 
blank, must be qualified by elevating the limit of detection or adjusting the limit 
of detection to the sample result, when the sample concentration is less than five 
(5) times the blank concentration. 

c) The reviewer should take note that the blank analysis may not involve the same 
weights, volumes or dilution factors as associated samples. These factors must 
be taken into consideration when applying the 5X and lOX criteria. 

d) In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all associated 
samples. Apply the same data validation guidelines used in assessing the 
method blanks. 

e) Qualification/ Action codes: 

U - The sample result is greater than the CRQL and less than five 
times (5X) the blank value. Cross out the "B" flag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than five times 
(5X) the blank value. Reject the sample result, cross out the "B" 
flag, and report the CRQL. 

No Action - The sample result is greater than the CRQL and greater than five 
times (5X) the blank value. 
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4C 
-.. 
Contract: 

~ample ID: BL083lWG 

Lab Code: SWOK Case No: ENSAFE SDG No:35387 

Matrix: (soil/water) Water 

Date Extracted: 08/31/98 Extn. Method: SALTIN 

Date Analyzed (l): 09/17/98 

Time Analyzed (l): 05:02:25 

Date Analyzed(2): 09/17/98 

Time Analyzed(2): 17:40:52 

Instrument ID (l) : INl2 Instrument ID(2): INlO 

LC Column ID (l): CARB-03 LC Column ID (2): MET-Ol 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

I CUSTOMER LAB I DATE I DATE I 
I SAMPLE NO. SAMPLE ID !ANALYZED l IANALYZED 21 
I•= =~====-1 =-= •======rm I=-=== -== !-==---=--= f 

1 JTC083lWG I TC0831WG I 09/l 7 /98 I I 
2 ITD0831WG ITD0831WG I 09/l 7 /98 I I 
" ITB083lWG ITBOB3lWG I 09/17/98 I I 

1120-s-0001-01 135387.0l I 09/17/98 I 09/17/98 I 
•, 1120-s-0002-01 135387. 02 I 09/17 /98 I I 

6 1120-s-0003-01 135387.03 I 09/17/98 I 09/17/98 I 
7 1120-S-0004-0l 135387. 04 I 09/l 7 /98 I I 
8 1120-s-0005-01 f353B7.o5 1 09/17/98 1 09/17/98 1 
9 1120-s-0005-01 135387. 06 1 09/l 7 /98 1 1 
101120-S-0005-0l lOX 135387.0SDL I 09/17/98 I 09/17/98 I 
lll I I I I 
121 I I I I 
131 I I I I 
141 l I I I 
151 I I I I 
161 I I I I 
171 I I I I 
181 I I I I 
191 I I I I 
201 I I I I 
21 J I I I I 
22 I I I I I 
231 I I I I 
241 I I I I 
251 I I I I 

I I I I I 

page 1 
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' \ 

. !-'lb Name: SWL-TULSA 

Sample ID: BL0827SB 

4C 

-·contract: 

Lab Code: SWOK Case No: ENSAE'E SDG No:35386 

Matrix: (soil/water) Soil 

Date Extracted: 08/27/97 

Date Analyzed (l): 09/02/98 

Time Analyzed (l): 02:06:12 

Instrument ID (l) : INl3 

LC Column ID (1) : CARB-02 

Extn. Method: SONC 

Date Analyzed(2): 09/10/98 

Time Analyzed(2): 06:28:22 

Instrument ID(2): INlO 

LC Column ID (2): MET-01 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND oc•s. 

CUSTOMER 
SAMPLE NO. 

LAB 
SAMPLE ID 

I DATE I DATE I 
!ANALYZED llANALYZED 21 

l=----==-==-•=-===·-=--=t•-===--=•-===--===-~=-l==-==-•==i•i=--==•==--==1 

l ILC0827SB ILC0827SB I 09/02/98 I I 
2 I LD0827 SB I LD0827SB I 09/02/ 98 I I 
3 1120-s-0001-01 !35386.03 I 09/02/98 I I 
I 1120-s-0002-01 135386.04 1 09/02/98 I I 
; 1120-s-0003-0l 135386.05 I 09/02/98 I 09/10/98 I 
6 1120-s-0004-0l 135386.06 I 09/02/98 I 09/10/98 I 
7 1120-s-0005-01 135386.07 1 09/02/98 1 09/10/98 1 
8 1120-D-0005-01 135386. 08 I 09/02/98 I I 
9 I I I I I 
101 I I I I 
lll I I I I 
121 I I I I 
131 I I I I 
141 I I I I 
151 I I I I 
161 I I I I 
171 I I I I 
181 I I I I 
191 I I I l 
201 I I I I 
211 I I I I 
221 I I 1 1 
231 I I I I 
241 I I I I 
25! I ·! I I 

1 I I I I 

page l 
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4C 

Lal:>. Name: SWL-TULSA t:ontract: 

~ ' .ample ID: BL0828WF 
' 
Lab Code: SWOK Case No: ENSAFE SOG No:35386 

Matrix: (soil/water) 

Date Extracted: 09/28/98 

Date Analyzed (1): 09/17/99 

Time Analyzed (1): 01:19:15 

Instrument ID (1): IN12 

LC Column ID (1) : CARB-03 

Water 

Extn. Method: SALTIN 

Date Analyzed(2): 

Time Analyzed(2): 

Instrument ID(2): 

LC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER 
SAMPLE NO. 

LAB 
SAMPLE ID 

I DATE I DATE I 
!ANALYZED llANALYZED 21 

1 ILC0829WF ILC0928WF I 09/17/99 I I 
2 I LD0928WF I LD0929WF I 09/17 /98 I I 

.3 1120-E-OOOO-OO 135396.01 I 09/17/98 I I 
'l I I I I 
I I I I I 

~ I I I I I 
7 I I I I I 
8 I I I I I 
9 I I I I I 
101 I I I I 
111 I I I I 
121 I I I I 
131 I I I I 
141 I I I I 
151 I I I I 
161 I I I I 
171 I I I I 
181 I I I I 
191 I I I I 
201 I I I I 
211 I I I I 
221 I I I I 
231 I I I I 
241 I I I I 
251 I I I I 
l~~~~~~~~~l~~~~~~~~I l~~~~-1 

page 1 '("\1;:) ~~~~ 
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HEARTLAND ESI GC 

MULTI-MEDIA GC ANALYSIS 
BLANKSUMMARY-TCLSUMMARY 

Type of Blank: RINSEATE Matrix: WATER 

HESl97.1 

Sample ID: 120EOOOOOO File ID: NOT PROVIDED 

II Compound 

I.NO CONTAMINATION 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

1 
Sam le ID: 

ALL SAMPLES 

2 

Concentration CRQL Action Level 

3 4 5 6 7 8 9 10 
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EXPLOSIVE 
LclP Name: SWL-TULSA 

2E 
SURROGATE RECOVERY FORM 

-·-contract: 

1 . .ode: SWOK Case No: ENSAFE SDG No:35387 

SAMPLE Sl I OTHER I 
I NUMBER I # I I 
t=~--=--...-::=-=s=:----1-----==l---1 

11 120-S-0001-01 1~*1 0 I~ 
21 120-s-0002-01 I~* I o ~ 
31 120-S-0003-01 I~* I O 3:2.,,. .JJIJ..J 
41 120-s-ooo4-0l ~·I o lo 
5 I 120-S-0005-01 I~* I 0 I~ • I . 
6 J 120-S-0005-01 lOX I~· I 0 ~ ~i,j_- D1 \4\mlb 
71 120-S-0005-01 I~*! 0 1"70 
8 I BL0831WG 163.2 I 0 I 
91 TB0831WG 188.4 I O I 

10( TC0831WG 186.6 I O· I 
111 TD0831WG 176.1 I 0 I 

_ 121 I I I 

page _ 1 

131 I I I 
141 I I I 
151 I I I 
161 I I I 
171 I I I 
18 l I I I 
191 I I I 
20 I I I I 
211 I I I 
221 I I I 
231 I I I 
24 I I I I . J) 
251 I I I cl!Jt w 
261 I I I tj.(~ll"'l 
271 I I 11\. ,.~r 
281 I I I )V 

291 l I I 
301 I I I 

I I I I 

Sl ~ 3,4DNT 

# Column to be used to flag recovery values 
* Values outside of QC lllnits 
D Surrogates diluted out 

FORM II 

(60-140) 



EXPLOSIVE 
Lab Name: "S'WL-TULSA 

2E 
SURROGATE RECOVERY FORM 

- ·-contract: 

l . )de: SWOK Case No: ENSAFE SDG No:35396 

SAMPLE Sl I OTHER! 
NUMBER # I I 

1=======-~===••••--··1---==·=J-=====1 

11 120-E-0000-00 195.4 I 0 I 
21 120-S-0001-01 197.7 I 0 I 
31 120-S-0002-01 192.4 I 0 I 
41 120-S-0003-01 1100 I 0 I 
51 120-S-0004-01 1101 I 0 I 
61 120-S-0005-01 1101 I 0 I 
71 120-D-0005-01 198.4 I 0 I 
81 BL0827SB 192.0 I 0 I 
91 BL0828WF 174.2 I 0 I 

101 LC0827SB 1138 I 0 . I 
111 LC0828WE' 182.0 I 0 I 
121 LD0927SB 1139 I 0 I 
131 LD0929WF 192.0 I 0 I 
141 I I I 
151 I I I 
161 I I I 
171 I I I 
181 I I I 
191 l I I 
201 l I I 
211 I I I 
221 I I I 
231 I I I 
241 I I I 
251 I I I 
261 I I I 
271 I I I 
281 I I I 
291 I I I 
301 I I I 

I I I I 

Sl - 3, 4-DNT (60-140) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

page _ l 

FORM II 
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3G 

WATER EXPLOSIVE CON'rl!OL SPIKE RECOVERY FORM 

·ame: SWL-Ttl'LSA Contract: 

Lab Code: SWOK Case No: ENSAFE SDG No:35387 

Client Sample No: TC083lWG 

I SPIKE I SAMPLE I LCS I LCS I QC 
I ADDED (CONCENTRATIONICONCENTRATIONI % I LIMITS 

COMPOUND I (ug/L) I (ug/L) I (ug/L) I REC #I REC. 
l=---===;;;rm--==s=z•--==s=-•l~a---====1---=--==•=::E==l==•-.:.=•==:.;.mz==l====~l==;;aaa=i.-! 

BMX I 5.19 I 2.84 I 55 28-117 I 
RDX I l.95 I l.Ol I 52 25-114 I 
TNB I 2.92 I l.66 I 57 24-129 I 
DNB I l.62 I 0.898 I 55 22-117 I 
TETRYL I 5.36 I 2.07 I 39 25-119 I 
NB I 2.76 . I l.60 I 58 18-119 I 
TNT I 2.44 I l.76 I 72 45-118 I 
4ADNT I 4.05 I 3.66 I 90 40-160 I 
2ADNT I 4.06 I 2.94 I 70 40-160 I 
26DNT I 3.73 I 2.57 I 69 34-126 I 
24DNT I 2.27 I l.39 I 61 35-119 I 
2NT I 4.71 I 2.99 I 64 27-119 I 
4NT I 3.25 I 2.09 I 64 28-118 I 
3NT I 3.09 I l.97 I 64 27-115 I 

I I I I 

Ni:.. of Analyte recoveries out of QC Advisory Limits = 0 
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3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

1 ame: SWL-TOLSA Contract: 

Lall Code: SWOK Case No: ENSAFE SDG No:35387 

Client Sa:mple No: TD0831WG 

I SPIKE I SAMPLE I LCSD I LCSD I QC 
I ADDED I CONCENTRATION I CONCENTRATION! % I LIMITS 

COMPOUND I (ug/L) I (ug/Ll I (ug/L) I REC #I REC. 
1= --- =--====---~-1=:i;ll~~===1=~--===--===J--=----=z==---1=-====~-1-===-===l 

I HMX 5.19 I I 2.96 57 I 28-117 l 
I ROX 1.95 I I 1.03 53 I 25-114 I 
I TNB 2.92 I I 1.57 54 I 24-129 I 
I DNB 1.62 I I 0.903 

~ 
I 22-117 I 

I TETRYL 5.36 I I 1.04 I 25-119 I 
I NB 2.76 J • J 1.56 I 18-119 I 
I TNT 2.44 I I 1.59 65 I 45-118 I 
I 4ADNT 4.05 I I 4.20 104 1 40-160 I 
I 2ADNT 4.06 I I 2.71 67 I 40-i60 I 
I 26DNT 3.73 I I 2.36 63 I 34-126 I 
I 24DNT 2.27 I I 1.28 56 I 35-119 I 
I 2NT 4.71 I I 2.86 61 I 27-119 I 
I 4NT 3.25 I I 1.92 59 I 28-118 I 
1.3~ 3.08 I I 1.87 61 I 27-115 I 
! l I I I , 

f'. 

No of Analyte recoveries out of QC Advisory Limits • 1 

'(\D QI.A cJi.. fl C u:1\\JY\ '.;;., 
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3G 
-.. 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

·. Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No: EN SAFE SOG No:35386 

Client Sample No: LC0827SB 

I SPIKE I SAMPLE I LCS I LCS I QC 
I ADDED ICONCENTRATIONICONCENTRATIONI % I LIMITS 

COMPOUND I (ug/Kg) I (ug/Kgl I (ug/Kg) I REC #I REC. 
1---=-==••••••·---=~=-=-l=•••=n==•=i==•=•-=======1====-=-=--·-=1=•==•===1•-===-==1 

HMX J 9500 I 
ROX I 9500 I 
TNB I 9500 I 
DNB I 9500 J 

TETRYL I 9500 I 
NB I 9500 I 
TNT I 9500 I 
'!ADNT I 9500 I 
2ADNT I 9500 I 
26DNT I 9500 I 
24DNT I 9500 I 
2NT I 9500 I 
4NT I 9500 I 
3NT I 9500 I 

I I 

• -J of Analyte recoveries out of QC Advisory Limits ~ 0 

\ .. 

10000 I 105 
8590 I 90 

10300 J 108 
8080 I 85 
4490 I 47 
7490 I 79 
7200 I 76 
9360 I 99 

. 9630 I 101 
9340 I 98 
9920 I 104 
9360 I 99 
9760 I 103 
9440 I 99 

I 

57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

1 -~ame: SWL-TULSA Contract: 

Lab Code: SWOK Case No: EN SAFE SDG No:35386 

Client Sample No: LC0828WF 

I SPIKE I SAMPLE I LCS I LCS I QC 

I ADDED I CONCENTRATION I CONCENTRATION! % I LIMITS 
COMPOUND I (uq/L) I (Uq/L) I (uq/L) I REC #I REC. 

1===-==•========:=it==m=-==-1=========1=•===•=======1=-======z~J========t========I 

I HMX I 5.19 I l 3.23 62 28-117 I 
I RDX I l.95 I I l.12 57 25-114 I 
I TNB I 2.92 I I l. 77 61 24-129 I 
I DNB I l.62 I I l.00 62 22-117 I 
I TETRYL I 5.36 I I 3.05 57 25-119 I 
I NB I 2. 76 I . I l. 75 63 18-119 I 
I TNT I 2.44 I I l.67 68 45-118 I 
I 4ADNT I 4.05 I I 2. 97 73 40-160 I 
I 2ADNT I 4.06 I I 2.89 71 40-160 I 
I 26DNT I 3.73 I I 2.58 69 34-126 I 
I 24DNT I 2.27 I I l.41 62 35-119 I 
I 2NT I 4.71 I I 3.26 69 27-119 I 
I 4NT I 3.25 I I 2.26 70 28-118 I 
I ~NT . I 3.08 I I 2.06 67 27-115 I 

I I I I 

No of Analyte recoveries out of QC Advisory Limits "' 0 

i 248 
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3G 
-""" SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Narne: SWL-TULSA Contract: 

Lab Code: SWOK Case No: ENSAFE SDG No:35386 

Client Sample No: LD0827SB 

COMPOUND 

I SPIKE 
I ADDED 
I (ug/Kg) 

I SAMPLE I LCSD I 
ICONCENTRATIONICONCENTRATIONI 
I (ug/Kg) I (ug/Kg) I 

LCSD I 
% I 

RE.C If I 

QC 
LIMITS 

REC. 
J=====================:i===f===•===a=J=====n===~==J=;=;======--=-==J-=======J=•======f 

HMX 9500 10300 108 57-137 I 
RDX 9500 8690 92 77-113 I 
TNB 9500 10400 109 64-125 I 
DNB 9500 8360 88 82-118 I 
TETRYL 9500 4620 49 23-124 I 
NB 9500 7680 81 69-143 I 
TNT 9500 7450 78 75-118 I 
4ADNT 9500 9640 101 60-140 I 
2ADNT 9500 9840 104 60;140 I 
26DNT 9500 9590 101 78-117 I 
24DNT 9500 10200 107 74-126 I 
2NT 9500 9670 102 78-123 I 
4NT 9500 10000 105 79-125 I 
3NT 9500 9730 102 78-121 I 

.~--------- ----- ------ ---------- ____ I 

No of Analyte recoveries out of QC Advisory Limits c 0 

i 249 
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3G 

WATER.EXPLOSIVE CO~OL SPIKE RECOVERY FORM 

ame: SWL-TULSA Contract: 

Lab Code: SWOK Case No: ENSAFE SDG No:35386 

Client Sample No: LD0828WF 

COMPOUND 

I HMX 
l RDX 
I TNB 
I DNB 
I TETRYL 
I NB 
I TNT 
I 4ADNT 
I 2ADNT 
I 26DNT 
I 24DNT 
I 2NT 
I 4NT 
I <NT 

' 
)~ 

' : 

I SPIKE 
I ADDED 
I (ug/L) 

5.19 
l.95 
2.92 
l.62 
5.36 
2.76 
2.44 
4.05 
4.06 
3.73 
2.27 
4.71 
3.25 
3.08 

I SAMPLE I LCSD I 
JCONCENTRATIONICONCENTRATIONI 
I (ug/L) I (ug/LJ I 

l 3.44 
I l.15 
I l.84 
I l.05 
I 3.ll 

·I l.87 
I l.85 
I 3.20 
I 3.16 
I 2.80 
I l.54 
I 3.46 
I 2.36 
I 2.22 
I 

Nv of Analyte recoveries out of QC Advisory Limits = 0 

LCSD I 
% .I 

REC #I 

66 
59 
63 
65 
58 
68 
76 
79 
78 
75 
68 
74 
73 
72 

QC 
LIMITS 

REC. 

28-117 
25-114 
24-129 
22-117 
25-119 
18-119 
45-118 
40-160 
40-160 
34-126 
35-119 
27-119 
28-118 
27-115 
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HEARTLAND ESI GC HESI97.1 

MULTI-MEDIA GC ANALYSIS 
FIELD DUPLICATE SAMPLE SUMMARY 

Sample ID: 120S000501 Duplicate Sample ID: 120D000501 

Water: RPD>30% Soil: RPD > 50% 

Compound Sample Cone. Dup. Sample Cone. 

2,4-DINITROTOLUENE 3230 u 

Comments: 

RPD 

200 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 
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HEARTLAND ESI GC HESI97.1 

MULTI-MEDIA GC ANALYSIS 
FIELD DUPLICATE SAMPLE SUMMARY 

Sample ID: 1208000501 LEACHATE Duplicate Sample ID: 120D000501 

Water: RPD>30% Soil: RPD > 50% 

Compound Sample Cone. Dup. Sample Cone. 

RDX 2.14 u 
TETRYL 72.7 u 
2,4-DINITROTOLUENE u 0.01 

. 

RPD 

200 

200 

200 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

Comments: J/UJ RDX AND TETRYL IN BOTH SAMPLES; 2,4-DNT IS LESS THAN 
PQL IN FIELD DUPLICATE SO NO QUALIFICATIONS WERE REQUIRED FOR IT. 
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Heartland ESI 
Request for Laboratory Resubmissions 

Date Requested: 10/12/98 Reviewer's Initials: JAC&LAM 

Client: EN SAFE Project: Key West 

Laboratory: SWOK Fraction: VOA, SVOA, TPH, 
&EXP 

SDG#s: NET Job # 98.08299 

For the SDGs noted above, the laboratory did not provide TCLP Tumbling Dates for the samples 
prepared by the TCLP Extraction method. 

Please provide the TCLP Tumbling Dates for the samples analyzed in the SDG for the fraction 
noted above. 

Action Required: The noted items are requested to complete validation. Thank you. 

Date Resubmissions Requested: /Qj~qB 

Submitted By: (£!J./J 
By: J A Clevtk.Uld 
Date Received: I 0 i' I q 8 
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-·-
Heartland ESI 

Request for Laboratory Resubmissions 

Date Requested: 10/13/98 Reviewers Initials: JAC 

Client: EN SAFE Project: KEY WEST 

Fraction: EXPLOSIVES SDG: 35386 

Data Deficiencies: 

The laboratory did not include a Form 10 for the sample exhibiting a positive result with a P 
flag. It is not possible for the :reviewer to calculate the column quantitation %D because this 
is a Level m data package. 

Please provide the Form 10 for sample 120S000301. 

Action Required: The noted items are requested to complete data validation. Thank you. 

Date Resubmissions Requested: ......:.:10'""1?.B....,,.8 ___ _ 

tbb Submitted By: _...;:;..;.;""'----------

By:~Clttrljytd , 
Date Received: iD/azfqS 

i 



lO/lS/98 12:sa PA.X 918 2S1 03~3 

I.ab Code: SWOK 

:tab Samp1e J:D: 35386.05 

J:nstrument n:> (l.J : nr.z.3 

coi= (1) : ODs-:n: 

.llK!ILY'l'E 
........a:•--=--c.-••~~--•-£•s--••--= 

2,4-DNT 

.,,.,_ .. 
--

' page 1 of 1 

COL ...... 
1 

2 

. 

-

Sii' LlllORilTORIES 
fillooz 

EPA SAMPLE NO. 

120-S-0003-01 
C:Ontracn::: 

SAS No.: 

R.'l' 
..., .. -=••a 

l.lL08 

l.3.39 

Pate($} Ana1y:ired: 09/02/96 0.9/10/98 

Instru:ftlen.t n> ( 2} ' no. 0 

C01vmn. (2): MET-Ol. 

11:.i: 
FROM 'l'O c:oJICBlll'rRATJ:ON %:1) ----=-- ------ ---~-----=-·-=-

•• .. R•..s 

17 • .98 l.8.28 273 

13.32 l.3.SEI 11.70 77 

. 

. 

. 
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HEARTLAND ESI GC 

MULTI-MEDIA GC ANALYSIS 
SAMPLE RESULT VERIFICATION 

HESI97.1 

l. Were the sample results reported within the calibration range (YES/NO)? 

2. Was the percent moisture reported for all soil samples (YES/NO/NA)? NO 

YES 

3. Was the data reported on a dry weight basis (YES/NO/NA)? 
METHOD 

AIR DRIED PER 

4. Did the GC chromatograms exhibit interferences, off scale peaks or elevated baseline 
(YES/NO)? LEVEL III - NO CHROMATOGRAMS 

5. Did the data contain elevated detection limits that could not be verified (YES/NO)? NO 

6. Were any computational or transcription errors found (YES/NO)? NO 

Specific Comments: 

Do not use the results reported from the dilution analysis of the following sample. The 
dilution was not required. 

120S000501DL 

Date: JOt/SqB 
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HEARTLAND 
ENVIRONMENTAL SEAVICES, INC. 

MULTI-MEDIA GC ANALYSIS 

CASE/SDG NUMBER: 35386 

LABORATORY: SWOK 

CLIENT: ENSAFE 

PROJECT: KEY WEST 

REVIEWER: JACQUELINE A. CLEVELAND 

DATE: October 12, 1998 

QA/QC LEVEL: DQOID 

STATEMENT OF WORK: SW 846 Method 8015 

ANALYSIS MODIFICATIONS: Modified for TPH 

NUMBER OF SAMPLES: 1/6/6 

SAMPLE MATRIX: Water/Soil/Leachate 

NUMBER OF MS/MSDs: 2 
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HEARTLAND ESI GC HESI97.1 

CLP: 
SW846: 
Region I: 
Region II: 
Region III: 
NYSDEC: 

MULTI-MEDIA GC ANALYSIS 
HOLDING TIMES 

~ 
7 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
5 days from VTSR 

Sllil 
14 days from sampling 
14 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
5 days from VTSR 

Analysis 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 

DA - The number of days that the holding time was exceeded. 

DA,; 5: 
DA> 5,;; 15: 

DA> 15: 

Qualify all positive results as estimated (J). 
Qualify all positive results as estimated (J) and all non detects as 
estimated (UJ). 
Qualify all positive results as estimated (J) and reject (R) all non detects. 

EPA SAMPLE NO. MATRIX VTSRORDATI DATE OF DA Action 
SAMPLED EXTRACTION I 

ANALYSIS 

Id.OF,-... , 00 N:i.O -S· '6/,.4 e- C!fio ID J'j()J 
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HEARTLAND ESI GC BESI97.1 

CLP: 
SW846: 
Region I: 
Region II: 
Region III: 
NYSDEC: 

MULTI-MEDIA GC ANALYSIS 
HOLDING TIMES 

~ 
7 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
5 days from VTSR 

SQil 
14 days from sampling 
14 days from sampling 
7 days from sampling 
7 days from sampling 
7 days from sampling 
5 days from VTSR 

Analysis 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 
40 days from VTSR 

DA - The number of days that the holding time was exceeded. 

DA::; 5: 
DA> 5::; 15: 

DA> 15: 

Qualify all positive results as estimated (J). 
Qualify all positive results as estimated (J) and all non detects as 
estimated (U J). 
Qualify all positive results as estimated (J) and reject (R) all non detects. 

All associated samples met holding time requirements for extraction and/or analysis. No 
qualifications are required. 
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SD 
TPH ANALYTICAL SEQUENCE 

--'lb Name: SWL-TULSA 

--"b Code: SWOK 

GC Column: DB-5 

Case No. : ENSAFE SDG No.: 35386 

ID: 0 . 53 (mm) 

Instrument ID: HP_17 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANI<S, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 15.08 S2 : 26.83 

DATE TIME Sl t>2 CLIENT 
SAMPLE NO. 

LAB 
SAMPLE ID ANALYZED ANALYZED RT # RT # 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
!13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

================ ====~==~==== ========== ========== ======== ======== 
FLOL5 
FLOL4 
FLOL3 
FLOL2 
FLOLl 
METHOD BLANK 

LCS 
LCSD 
120-s-0001-01 
120-S-0002-01 
120-S-0003-01 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 
120-D-0005-0lMS 
120-D-0005-0lMSD 
FLOL4 
METHOD BLANK 
LCS 
LCSD 
TCLP BLANK 
120-E-0000-00 
120-s-0001-01 
120-s-0002-01 
120-S-0003-01 
120-S-0003-0lMS 
120-S-0003-0lMSD 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 
FLOL4 

5-528-2 
5-527-2 
5-526-2 
5-428-2 
5-430-2 
BL0904SE 

LC0904SE 
LD0904SE 
35386.03 
35386.04 
35386.05 
35386.06 
35386.07 
35386.08 
35386.0SMS 
35386.0SMSD 
5-535-2 
BL0910WB 
LC0910WB 
LD0910WB 
TB980904 
35386.01 
35387.01 
35387.02 
35387.03 
35387.03MS 
35387.03MSD 
35387.04 
35387.05 
35387.06 
5-535-2 

09/12/98 
09/12/98 
09/12/98 
09/12/98 
09/12/98 
09/12/98 

09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 

0931 
1012 
1054 
1423 
1547 
2323 

0046 
0127 
0208 
0250 
0331 
0412 
0453 
0535 
0616 
0657 
0819 
0942 
1105 
1146 
1227 
1308 
1350 
1431 
1513 
1554 
1636 
1717 
1758 
1840 
1922 

15.09 
15.09 
15.08 
15.08 
15.08 
15.08 

15.08 
15.08 
15.09 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15.08 
15. 08 
15.08 
15.08 
15.08 
15.07 
15.07 
15. 08 

26.82 
26.84 
26.84 
26.82 
26.81 
26.81 

26.80 
26.81 
26.83 
26.83 
26.83 
26.81 
26.82 
26.84 
26.82 
26.81 
26.85 
26.80 
26.80 
26.80 
26.79 
26.80 
26.80 
26.79 
26.79 
26.79 
26.79 
26.79 
26.78 
26.78 
26.81 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

;e 1 of 1 

FORM VIII 2so 
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6E 
TPH INITIAL CALIBRATION : CALIBRATION FACTOR SUMMARY 

~ "'>O Name: SWL-TO'LSA 

,__.; Code: SWOK Case No. : ENSAFE SDG No.: 35386 Inst. ID: HP_17 

Level (x Level 1): L1: 1.0 L2: 4. 0 L3: 70.0 L4: 100.0 LS: 150.0 

GC Column: DB-5 ID: 0. 53 (llllll) Date(s) Analyzed: 09/12/98 09/12/98 

COMPOUND 
===================== 

C8-C40 

COMPOUND 
===============~===== 

C8-C40 

MEAN RSD 

oage 1 of 1 

CALIBRA'.1:ION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

============= ============ ============ 
134974800 119338500 133715429 

CALIBRATION FA1..:·~·0RS 
LEVEL 4 LEVEL 5 MEAN 

===;;;:==:;;==::== ============ ============ 
105867400 11J.844000 12J.148026 

FORM VI 

%RSD 
====== 

J.0.70 

10.70 
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6D 
TPH INITIAL CALIBRATION RT SUMMARY 

"''l Name: SWL-TULSA 

L.....:i Code: SWOK 

Case No . : ENSAFE 

Instrument ID: HP_17 

SDG No. : 35386 

Level (x L1): L1: 1.0 L2: 4. 0 L3: 70.0 L4: 100.0 LS: 150.0 

GC Column: DB-5 ID: 0.53(nun) Date(s) Analyzed: 09/12/98 09/12/98 

RT OF STANDARDS MEAN RT w NDOW 
COMPOUND L1 L2 L3 L4 LS RT FROM TO 

===================== ====== ====== ====== ====== =·==== ====== ====:;= ====== 
C8-C40 14.00 14.00 14.00 14.00 14. 00 14.00 13.90 14.10 

===============-====- =:==:::== ====== ::===== :::===== ===::== ====;;;;:= ====== ===::;;== 
o-Terphenyl 15.08 15.08 15.08 15.09 15.09 15.08 14.98 15.18 
C39 26.81 26.82 26.84 26.84 26.82 26.83 26.73 26.93 

FORM VI 262 
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,, Name: SWL-TULSA 

La.o Code: SWOK 

7E 
TPH CALIBRATION VERIFICATION SUMMARY 

Case No.: ENSAFE SDG No.: 35386 

GC Column: DB-5 ID: 0.53(mm) !nit. Calib Date(s): 09/12/98 09/12/98 

Client Sample No.: FLOL4 

Lab Sample ID 5-535-2 

COMPOUND RT 
=========================== ====;= 

C8-C40 14.00 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
----- ===== ========== -----
13.90 14.10 138545400 

09/13/98 

0819 

MEAN CAL. 
FACTOR 

========== 
121148026 

QC LIMITS: RPD of amounts must be less than or equal to 15.0t. 

FORM VII 

%D # 
=::::==== 
-14.4 
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>:,ab Name: SWL-TULSA 

. ..b Code : SWOK 

7E 
TPH CALIBRATION VERIFICATION SUMMARY 

Case No.: BNSAFE SDG No.: 35386 

GC Column: DB-5 ID: 0.53(mm) Init. Calib Date(s): 09/12/98 09/12/98 

Client Sample No.: FLOL4 

Lab Sample ID 5-535-2 

RT w 
COMPOUND RT FROM 

======~==========~==~====== ===== =:==== 
C8-C40 14.00 13.90 

Date Analyzed 

Time Analyzed 

NDvW CAL. 
TO FACTOR 

===== ========== 
14.10 117296000 

09/13/98 

1922 

M~ CAL. 
FACTOR 

========::=== 
121148026 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
===:;;;=:::: 

3.2 

264 
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HEARTLAND ESI GC 

MULTI-MEDIA GC ANALYSIS 
BLANK SUMMARY 

HESI97.1 

1. Blank qualification guidelines: 

a) If a compound is found in the blank but not in the sample, no action is taken. 

b) Any compound detected in the sample, which was also detected in the associated 
blank, must be qualified by elevating the limit of detection or adjusting the limit 
of detection to the sample result, when the sample concentration is less than five 
(5) times the blank concentration. 

c) The reviewer should take note that the blank analysis may not involve the same 
weights, volumes or dilution factors as associated samples. These factors must 
be taken into consideration when applying the 5X and lOX criteria. 

d) Jn addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all associated 
samples. Apply the same data validation guidelines used in assessing the 
method blanks. 

e) Qualification/ Action codes: 

U-

CRQL-

The sample result is greater than the CRQL and less than five 
times (5X) the blank value. Cross out the "B" flag and qualify 
the sample result with a "U". 

The sample result is less than the CRQL and less than five times 
(5X) the blank value. Reject the sample result, cross out the •s• 
flag, and report the CRQL. 

No Action - The sample result is greater than the CRQL and greater than five 
times (5X) the blank value. 
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4C CLIENT SAMPLE NO. 
TPH METHOD BLANK SUMMARY 

. ) Name: SWL-TULSA 

Lab Code: SWOK Case No. : BNSAFE 

Lab Sample ID: BL0904SE 

Matrix: (soil/water) SOIL 

Sulfur Cleanup: (Y/N) N 

Date Analyzed 09/12/98 

Instrument ID HP_17 

METHOD BLANK 

SDG No.: 35386 

Lab File ID: 17_2337 

Extraction: (SepF/Cont/Sonc) SONC 

Date Extracted: 09/04/98 

Time Analyzed : 2323 

GC Column : DB-5 ID: 0.53(mm) 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS, LCSD, MS AND MSD: 

Comments: 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
OB 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

1,.;.uIENT LAB 
SAMPLE NO. SAMPLE ID 

================ =====:::========= 
LCS LC0904SE 
LCSD LD0904SE 
120-s-0001-01 35386.03 
120-S-0002-01 35386.04 
120-S-0003-01 35386.05 
120-S-0004-01 35386.06 
120-S-0005-01 35386.07 
120-D-0005-01 35386.08 
120-D-0005-01MS 35386.08MS 
120-D-0005-01MSD 35386.08MSD 

FORM IV 

DATE 
ANALYZED 

========·= 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
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4C CLIENT SAMPLE NO. 
TPH METHOD BLANK SUMMARY 

Name: SWL-TULSA 

Lab Code: SWOK Case No. : ENSAFE 

Lab Sample ID: BL0910WB 

Matrix: (soil/water) WATER 

Sulfur Cleanup: (Y/N) N 

Date Analyzed 09/13/98 

Instrument ID HP 17 

METHOD BLANK 

SDG No.: 35386 

Lab File ID: 17_2352 

Extraction: (SepF/Cont/Sonc) SEPF 

Date Extracted: 09/10/98 

Time Analyzed : 0942 

GC Column : DB-5 ID: 0.53(mm) 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS, LCSD, MS AND MSD: 

Comments: 

page l. of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

<..:LI.ii;J)l·i· LAB 
SAMPLE NO. SAMPLE ID 

=::=:===========;;::=== ============== 
LCS LC0910WB 
LCSD LD0910WB 
TCLP BLANK TB980904 
120-E-0000-00 35386.01 
120-s-0001-01 35387.01 
120-s-0002-01 35387.02 
120-S-0003-01 35387.03 
120-S-0003-0l.MS 35387.03MS 
l.20-S-0003-0l.MSD 35387.03MSD 
120-S-0004-01 35387.04 
120-S-0005-01 35387.05 
120-D-0005-01 35387.06 

(\O 

FORM IV 

DAr.l!i 
ANALYZED 

=========== 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
09/13/98 
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HEARTLAND ESI GC 

MULTI-MEDIA GC ANALYSIS 
BLANK SUMMARY - TCL SUMMARY 

Type of Blank: RINSEATE Matrix: WATER 

HESI97.I 

Sample ID: 120EOOOOOO File ID: NOT PROVIDED 

#Compound 

LNO CONTAMINATION 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

1 
Sam le ID: 

ALL SAMPLES 

2 

Concentration CRQL Action Level 

3 4 5 6 7 8 9 10 
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2E 
WATER TPH SURROGATE RECOVERY 

,,., Name: SWL-TULSA 

L..o Code: SWOK case No. : ENSAFE SDG No.: 35386 

GC Column: DB-5 ID: 0.53(mm) 

JS 1 of 1 

01 
02 
03 

CL.LJSJ.'f.L" 
SAMPLE NO. 

========;:;::======= 
METHOD BLANK 
LCS 
LCSD 

Sl 
%REC # 
=====:;:; 

96 
138 
145 

:;..; "J:OT 
%REC # OUT 
====:;;::;;= === 

so 0 
46 0 
44 0 

TCLP BLANK (123. __ -., 31 0 
120-E-0000-00 163* 70 1 g~ &C. P.i I Mk. 

06 
07 
08 

120-S-0001-01 
120-S-0002-01 
120-S-0003-01 

.L.3 0 
100 
115 

62 0 
53 0 
44 0 

120-S-0003-0lMS 1":\Q 39 0 
120-S-0003-0lMSD {167~ 48 1 ~~ ~~ 

11 120-S-0004-01 '-19 41 0 
120-S-0005-01 65 r·:;~* l 12 J/Uj 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

120-D-0005-01 

Sl = o-Terphenyl 
S2 = C39 

104 30 0 

----
-------------
----------

QC LIMITS 
(3 0-150) 
(30-150) 

# Column to be used to fla~ recovery values 
* Values outside of QC lirru.ts 
D Surrogate diluted out 

FORM II 269 
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2F 
SOIL TPH SURROGATE RECOVERY 

"1 Name: SWL-TULSA 

La.t:l Code: SWOK Case No. : ENSAFE SDG No. : 35386 

GC Column: DB-5 

1e 1 of 1 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

ID: 0.53(mm) 

'-'-'I J!iJ)l 'J: 
SAMPLE NO. 

-===-=-===:;::====== 
METHOD BLANK 

LCS 
LCSD 
120-s-0001-01 
120-S-0002-01 
120-S-0003-01 
120-S-0004-01 
120-S-0005-01 
120-D-0005-01 
120-D-OOOS-01MS 
120-D-0005-01MSD 

S1 = o-Terphenyl 
S2 = C39 

Sl 
%-REC # 
======= 

146 

130 
142 

97 
11< ,,,., ,..,.,, 
1)6 

/161* 
149 
132 
146 

IS<! 
!!;REC # 
======= 

55 

44 
61 

117 
98 

123 
66 
66 

110 
74 
63 

J.VJ. 

OUT 
=== 

0 

0 
0 
0 
0 
1 
0 
1 
0 
0 
0 

-
--------
-
---------------

J+ - ./ 

Jr -flot 

QC LIMITS 
(30-150) 
(30-150) 

# Column to be used to flas recovery values 
* Values outside of QC lil!Uts 
D Surrogate diluted out 

FORM II 



3G 
WATER TPH LABORATORY CONTROL SPIKE/DUPLICATE RECOVERY 

• > Name: SWL-TOLSA 

LCS Sample NO. : LCS 

Case No. : ENSAF SDG No.: 35386 

I s 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
======================== =·======= ============= 

5100 5160 

SPIKE LCSD 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
~====~================== ========= ====n=:======== 

C8-C40 5100 54.90 

# Column to be used to flag recovery values 

* Values outside of QC limits 

)· o out of 1 outside limits 
\,J:like Recovery: o out of 2 outside limits 

Comments: 

page 1 of 1 FORM III 

L 
% LIMITS 

REC # REC. 
=-===== ===;:;== 

101 30-150 

LCSD 
!fr % 

REC # RPD # 
====== ====== 

108 7 

QC LIMITS 
RPD 

====== 
25 

REC. 
::::===== 
30-150 

271 
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3H 
SOIL TPH LABORATORY CONTROL SPIKE/DUPLICATE RECOVERY 

Name: SWL-TIJLSA 

LCS Sample NO. : LCS 

Case No. : ENSAF SDG No.: 35386 

;;, "' I""" Les 
ADDED CONCENTRATION 

COMPOUND (mg/Kg) (mg/Kg) 
======================== ========= ============== 

C8-C40 272 273 

SPIKE LCSD 
ADDED CONCENTRATION 

COMPOUND (mg/Kg) (mg/Kg) 
======================== ========= :;;;;;;:========== 
C8-C40 272 310 

# Column to be used to flag recovery values 

* Values outside of QC limits 

D: o out of 1 outside limits 
spike Recovery: O out of 2 outside limits 

Comments: 

page 1 of 1 FORM III 

LCo Q<..;. 
if; LIMITS 

REC # REC. 
====== ====== 

100 30-150 

LCSD 
%- % 

REC # RPO # 
====== ====== 

114 13 

QC LIMITS 
RPO 

====== 
25 

REC. 
====== 
30-150 

272 
197 



3E 
WATER TPH MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Name: SWL-TULSA 

Lab Code: SWOK Case No.: ENSAFE SDG No.: 35386 

Matrix Spike - Client Sample NO.: 120-S-0003-01 

::;PIKE SAMPLE 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
====~============~====== ========= ============= 

C8-C40 10600 317 

SP.LiU:!i MSD 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
======================== ========= ============= 

C8-C40 10600 13800 

~ Colu!lll1 to be used to flag recovery values 

~ Values outside of QC limits 

RPD: 1 out of 1 outside limits 
Spike Recovery: o out of 2 outside limits 

Comments: 

pa.!::le 1 of 1 FORM III 

MS 
CONCENTRATION 

(ug/L) 
:::;::;;========:;:== 

10700 

MSD 
% % 

REC # RPD # 
====== (::26=; 127 

-

M::; """" . % LIMITS 
R.EC # REC. 

====== ====== 
98 30-150 

QC LIMITS 
R.PD 

::.::==== 
20 

REC. 
====== 
30-150 

273 
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3F 
SOIL TPH MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Name: SWL-TULSA 

Lab Code: SWOK Case No; : BNSAFE SDG No. : 35386 

Matrix Spike - Client Sample NO.: 120-D-0005-01 

.,..-IKE l::iAMPLE 
ADDED CONCENTRATION 

COMPOUND (mg/Kg) (mg/Kg) 
====================~=== ======:== =========-=== 

C8-C40 334 0 

SP.LKE Mo.1.1 
ADDED CONCENTRATION 

COMPOUND {mg/Kg) (mg/Kg) 
==::;;;======~============= ========= ============== 

C8-C40 334 408 

~olumn to be used to flag recovery values 

* Values outside of QC limits 

RPO: 0 out of 1 outside limits 
Spike Recovery: 0 out of 2 outside limits 

Comments: 

page 1 of 1 FORM III 

MS 
CONCENTRATION 

(mg/Kg) 
============= 

340 

MSD 
% % 

REC # RPD # 
====== ====== 

122 lB 

MS QC. 
% LIMITS 

REC # REC. 
====== ====== 

102 30-150 

QC LIMITS 
RPD REC. 

=::;;==:=:= ===;;:== 
20 30-150 

274 
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HEARTLAND ESI GC HESI97.1 

MULTI-MEDIA GC ANALYSIS 
FIELD DUPLICATE SAMPIE SUMMARY 

Sample ID: 120S000501 Duplicate Sample ID: 1200000501 

Water: RPD>30% Soil: RPD > 50% 

Compound Sample Cone. Dup. Sample Cone. 

Comments: SOIL AND TCLP LEACHATE - NO POSITIVE RESULTS 

RPD 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

?? 

275 



HEARTLAND ESI GC 

MULTI-MEDIA GC ANALYSIS 
SAMPLE RESULT VERIFICATION 

HESI97.1 

1. Were the sample results reported within the calibration range (YES/NO)? 

2. Was the percent moisture reported for all soil samples (YES/NO/NA)? YES 

3. Was the data reported on a dry weight basis (YES/NO/NA)? YES 

YES 

4. Did the GC chromatograms exhibit interferences, off scale peaks or elevated baseline 
(YES/NO)? LEVEL III - NO CHROMATOGRAMS 

5. Did the data contain elevated detection limits that could not be verified (YES/NO)? NO 

6. Were any computational or transcription errors found (YES/NO)? NO 

Specific Comments: 
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. . . . 
-.----· -

;: . 

A. Cclntro~ Chart - results cf the method blank : Yes ~R 
spikes run with each batch of samples . . 
processed 

B. CLP Form is with associated sample resutts :@ No NR 
and CLP flagging system. All percent : 
moistures fer soils and discussion cf . . 
sample type . -

c. CLP Form 2s with Initial and continuing -;<& .N<i-NR ····---~·--· 

calibration standards (parr 1 only! 

D. Ct? Form 3s with prep and method blank$ ·=@ Ne NR 

E. CLP Form 4s with Interference check :~ No NR 
sample data 

F. CLP Form Ss with Matrix spike recovery and : e No NR 
the pcstdigesticn spilce recovery for : 
ICP Metals. Only done if predigest . . 
spike recovery exceeds limits . . 

G. CLP Form 6s with Duplicate data results =8 Ne NR 

H. CL? Form Ss with GFAA standard addition =fe!J No NR 
data 

I. =e ~-

CLP Form i 3s with holding time data No ~R 
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-1~~ 
- J.·i·· 
:;~:~ . 

...)-;.~·. 

·.-.... 

:~: . •HEARTLAND. ESI Form A 

DATA OEL.IVERASLE REQUIREMENTS 

A. Permanently Bound Yes {;) 

a_ Paginated Q No 

c: Table of Contents ® No 

D •. .. . Digestion Records(intemat C-0..C) 

~ 
No 

E. Chain-Of-Custody !extemafl No 

F~ Case Narrative 

1. Sample rist with cnem: and I.ab e No 
IDs cross-referenced (etipy attached) 

~ 2. All Protoetll deviations and QC 8 No. 
problems noted 

3. Comments: 

'V~v 
G. Uninitialed Strikeovers ~~ H. Legible Phot0et1pies 

I. Consistent Oates ·Cl No 

J. Preparation Logs {:J No 

K. Instrument Run Logs ~. No 

L Other Deviations or Comments: 

NR 

NR 

NR 

NR 

NR 

NR 

NR 

/o /, ... /i, 
J l " 

NR 

NR 

NR 

NR 

NR 
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HEARTLAND ESI Form B 

HOLDING TIMES FOR MErAL!i 

1 • W-as the holding time exceeded an 'Mflf of the Metal Ftactions 

ICP/GFAA/FAA - Holding time of 6 mom:hs VTSR 
Mercury - Holding time of 28 days VTSR 
Cyanide - Holding time at 14 days VTSR 

Yes 

2. If yes, complete the following form fer all samples that exceeding holding 
times. 

Fraction: ___ _ 

Sample 10 : Matrix : VTSR : Cate of Analysis : DA :C.C 
Decision 

: ~ : . . : . . 
. 

~: 
. . : . . . 

-~ 
. : : : . 

-
: : 

""' 
. 

) ~t :' () 
. 

IL.-1 (jy 

: . 

""' : : ' • I . . 
: : ~ : : 

: : . 

"" 
: . . . 

'\ 
Note: DA = The number of days holding time to analysis is exceeded. 

S = Non-aqueous 
A =Aqueous 
X =Air 

QA Decision: Results > !OL - J - estimated 

Results < IDL - R - rejeaed 

. 

-

279 



~~--.. ::: __ ::·: •. t 

·-~ .· 

··-----

HEARTLAND ESl Form C-1 

INSTRUMENT CALIBRATION ANO INITIAL CALIBRATION 
VERIFiCA TION (IC\11 

Associated Samples _____ . .._8.._i..,.{ __ _.f'"""""°""."""'L..,_ ________ _ 
r~ 

1. 

3. 

4-. 

a. Was the ICP instrument pn::iperly standardized? ~ Na 
It no, explain and list action. ________ ..,C.:Z_... _____ _ 

b. Was the furnace instrument properly Yes Na 
standardized? If no, were the required standards 
analyzed immediately after the instrument 
calibration and results within 95-105% recovery? 

~ ~ ~'~ If no, explain and list action •. __________ .,.! v _____ _ 

Were the instrumem:s for the analyses of 
Cyanide and Mercury properly standardized? 

Si No . 

If no, explain and list: action. ______________ _ 

Was the ICV analyzed immediately after the Na 
system(sl were calibrated? 
If no, explain and list action •. _________________ _ 

Was the ICV analyzed for every analyte? llf:d. No 
It no, explain and list action. ___________ U _______ _ 

Oo an !CV analytes meet the QC requirements for 
% recovery? 
If no, list affected analyt!:!S, their % recovery, 
and action for which: 

a. % recovery is between 75-89% (CN, 7o-84% or HG,-65-79%) 

280 



· . . . 

---------------

b. % recovery is betWeen 111-125% (CN. 11&-130'l6 or HG. 1Z1-135%l ________________________________________ ~ 

c. % recovery is less than 75% or greater than 125%(CN.<70 or 
> 130%, Hg <65 or >1351 ________________ _ 

a. 
IC?. 

b. 

c. 

d. 

Show calculation for the % reaivery ot one ICV analytrf by 
1 Lab value f Ol. 7 I. 

A { . { D.19 ·· 
. ~V"' 1 "''""-7 . ~ x. 1.w1r-. /OJJ? t 

Show calculation for the % recovery ot one ICV ana.lytel \ .? 
by furnace AA. Lah value~ · 

Show calculation for the ICV % recovery of Cyanide. l 1 0 
Lah value~. 

6. Specific comments: __________________ _ 
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---·· ---------------------

·-

·. HE'ARTLANO ESI Form 0-t 

CONTINUING CALIBRATION VEiilRCATION (CCV! 

Associated Samples ______ _.A...o...;../.._( --l~1"-lt ..... 1 '"""M~t-->'1..__ ____ _ 

1. 

2. 

3. 

4. 

a. Was the CCV performed every two hours or 
ai: the 10% frequency? 
If no, list action. ___________________ _ 

b. Was the CCV performed at the beginning and 
end of the sample analysis 7 
If no, fist action. ___________________ _ 

....... --------------------------
Were the CCV standards analy:zed for all analytes7 ~ No 
If no, list affected analytes, their associated samples an~l.J 

... action··---------------------------

Was the same concentration used for CCV through- . ~ No 
out the analyses? '\_) 
If no, list affeci:ed analytes, their associated samples and 

action·--------------------------

Co all CCV analytes meet the QC requirements f)e No 
for % recovery? 
If no, list affected analyi:Ei.s, their associated samples and 
action for which: 

a. % recovery is between 75-8S%(CN,70-84% or Hg, 65-79%} 

b. % recovery is between 111-125%(CN,116-130% or Hg, 121-
135%) •·· . 

.. -----------------------------· :1 
c. % recovery is less than 75% or greater than t25%(CN,<70 or 
>130%. He. <65 er <135%J _____________ _ 
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... 

----.. -..---·--~---~·-----·--· -· ----~-·----~.;...· 

HEARTI.ANC esr Fann IJ..2 

b. Show calculation for the % recovery at one CCV analyte 
analyzed by furnace AA- Lab valuell.£,. 

. 
c. • Show calculation tor the % recovery of one CCV ~ • t 
analyzed for Mercury. . . .S'. /] Lab value~ (DJ / . 

t.io ,< lo--:. (D'JJ f~ {D/lht(' 

6. 

d. Show calculation for the % recovery of one CCV anaiv;e, () 
for Cyanide. Lab value~ 

~. 
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-
2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract: ENSAFE~ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386A 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. ---

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found 

Aluminum 1000.0 1028.97 102.9 5000.0 5066.01 101.3 5054.12 - - -Antimony- - 500.0 504.28 100.9 500.0 488.75 97.7 -- -- - - _483.40 
Arsenic - --250.0 252.09 100.8 500.0 499.38 99.9 495.93 
Barium --1000 .0 1004 .43 -- - - -100.4 500.0 495.40 99.1 493.02 
Beryllium - 25.0 - 25.57 102.3 - 500.0 489.05 - 97.8 -474.28 -- -Cadmium --125.0 -126.26 101.0 500.0 498.18 99.6 -493.08 
Chromium --100.0 - 102.09 102.1 -500.0 - 495.25 -99.0 -491. 61 - -Copper_: --125.0 129.08 103.3 -500.0 495.22 - 99.0 -491.09 -.Lead 250.0 -256 .59 102.6 500.0 497.62 99.5 -494.58 - -- - -p.ganese __ 250.0 - 252.67 101.1 __ 5oo.o - 486.85 97.4 _466.91 

.'::cucy_ 4.1 4.38 106.8 5.0 5.36 l07.2 5.15 
1'.!.Ckel 250.0 ""°257 .30 102.9 500.0 --SOo .11 100.0 ~7.38 
Vanadiiiiil =250.0 - 252.05 100.8 --500.0 - 490 .13 98.0 - 477.72 -Zinc 250.0 256.50 102.6 --500.0 - 532.39 l06.5 - 526.86 
Strontium --250.0 - 252.93 101.2 --500.0 -490.54 98.1 - 485.89 -- -Tin 250.0 256.63 --500.0 495.57 -99.1 -102.7 _495.29 -- - -- - -

I i 

FORM II (PART 1) - IN 

%R (1) M 

101.1 p -96.7' p - -99.2 p - -98.6 p - -94. 9 p - -98.6 p -98.3 -p -98.2 p-- -98.9 p 
-93.4 -p 
Io3.o AV 

99.5 p - p-95.5 
Io5.4 p-

-97.2 p - -99.1 p - -
-- • --
---
-
-----
-1 

I 

284 
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2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LA.B_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386A 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(l) Found %R (1) M 

Alum:i.num 5000.0 5024.54 100.5 p 
Antimony= 500.0 - 484.14 96.8 --- - P_ 
Arsenic_ 500.0 -495.65 -99.1 p 
Barium 500.0 -483.87 96.8 p -
Beryllium - 500.0 -457.87 -91.6 p--- - -Cadmium 500.0 491.83 98.4 p -Chromium 500.0 -486 .46 97.3 p -
Copper__:: 500.0 484.26 -96.9 p-- -r,e_ad 500.0 492.96 -98.6 p 

'!lganese 500.0 451.17 90.2 p--- l03.6 AV ·::cury_ 5.0 5.18 5.25 105.0 
••.LCkel 500.0 ---;rg5.75 99.1 - p 
VanadiUiil 500.0 462.91 -92.6 p-
Zinc - 500.0 523.75 l04.7 p -
Stront:i.um 500.0 -478 .19 95.6 p--Tin --500.0 499.62 99.9 p--- - -

-
--
---
-
-
-
--' --
-

I I 
-
-
-

FORM II (PART 1) - IN 
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2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386A 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. ---

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(l) True Found %R(l) Found %R(l) M 

I 
Aluminum :I Antimony-
Arsenic_: NRj 
Barium NR 
Berylliiliii NR 
Cadmium NR 
Chromium NR 
Copper__: NR 
Lead NR 

p.ganese --250.0 253.37 101.3 500.0 _488. 80 97.8 477.11 95.4 p - -- l03.0 - - AV \ ·.:cury_ 5.0 5.15 --l•l.Ckel NR 
vanadium_ NR 
Zinc 250 .o 255.31 102.1 500.0 493.65 98.7 489.80 98.0 p 
Strontium -- - -- - - - - NR 
Tin NR 

-
-
-
-
-
-
-
-
-
-
---
-
-
-
-

FORM II (PART 1) - IN 

286 
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-
2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LAE_OF OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386A 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(l.) True Found %R ( l.) Found %R(l.) M 

Aluminum NR 
Antimony- NR 
Arsenic_: NR 
Barium NR 
BeryllIUiii NR 
cadmium NR 
Chromium NR 
Copper__: NR 
r .... ad NR 

' \ganese 500.0 486.90 97.4 p 
icury_ -- - NR 

])lickel NR 
Vanadium_ NR 
Zinc 500.0 _495.86 99.2 p 
Strontium -- - N'R 
Tin NR 

-------
-
---
---

I I 
---

FORM II (PART l) - IN 

287 
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-
2A 

INITIAL ANO CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS NO.: SDG No. : 35386A 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(l) True Found %R(l) Found 

Aluminum 
Antimony-
Arsenic-= 
Barium 
BeryllIUiii 
Cadmium 
Chromium 
Copper__: 
.Lead 

}nganese 
. i::cury_ 

1'.LCkel 
Vanadium_ 
Zinc 1250.0 1344.82 107.6 2000.0 2026.94 101.3 1943.65 - - - -Strontium 
Tin 

I 

FORM II (PART 1) - IN 

%R(l) M 

-

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

97.2 p 
NR 
NR 

------
---------
--
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-
2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LABS_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386B 

Initial Calibration Source; EPA-LV __ _ 

Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(1) True Found %R(1) Found %R (1) M 

Aluminum 1000.0 -1048.41 104.8 5000.0 5169.04 103.4 5218.59 104.4 p 
Antimony- - 500.0 511.55 102.3 - 500.0 =-492.05 98.4 - 489.17 97.8 -p -I Arsenic - -250.0 -259.59 103.8 500.0 495.02 - 99.0 - 494.42 -98.9 p ' 
Barium --1000.0 _1019.19 101. 9 -500.0 -503.00 l00.6 =504.04 l00.8 ~:I Berylliiiiii - 25.0 25.94 103.8 -500.0 -501.49 100 .3 507.21 101.4 
Cadmium --125.0 --126.92 101.5 -500.0 -494.54 98.9 -495.09 99.0 p 
Chromium -100.0 - 103.56 103.6 -500.0 -495.73 -99.1 -496.35 :99.3 -p 
Copper - -125.0 - 131.34 105.1 -500.0 _493.28 -98.7 494.63 p-- 98.9 
Lead -- -250.0 257.64 103.l -500.0 494.92 -99.0 496.07 - 99.2 p-
Manganese -·250.0 256.09 102.4 =500.0 - 501.08 100.2 - 507.35 101.5 p--·7rcury_ -- 4.1 4 .38 106.8 5.0 5.36 107.2 - 5.15 103.0 AV 

"::kel 250.0 ~6.85 102.7 _soo.o ---;r94.62 98.9 495.02 99.0 P_ 
.contiiiiii -250.0 -256.38 -498.68 - -102.6 500.0 99.7 499.66 99.9 p 

Tin 250.0 =257 .23 102.9 -500.0 _495.20 - 99.0 495.61 -99.1 p-
Vanadium_ 250.0 254.52 101.8 -500.0 503.70 100.7 507.72 101.5 p -
Zinc ---:250.0 - 259.02 103.6 500.0 494.17 98.8 =494.88 p-- - - - 99.0 ---

--------
-
-----

' -

FORM II (PART 1) - IN 
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-
2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUT:HWEST_LABS_OF_OK __ _ Contract: ENSAFE~ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386B 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

IAnalyte 

I 

Initial Calibration Continuing Calibration 
True Found %R(l) True Found %R(l) Found %R(l) M 

Aluminum I 5uOO.O -5150.21 103.0 p 
Antimony- - 500.0 _490.ll -98.0 p-
Arsenic - -500.0 494.05 98.8 p-
Barium - =500.0 =505.47 101.1 p-
Beryllilliii --500.0 - 509.51 101.9 p-
Cadmium 500.0 497.13 99 .4 p-
Chromium -500.0 -496.59 -99.3 p= 
Copper_: -500.0 -488.69 -97.7 p 
Lead -500.0 498.10 -99.6 p-
Manganese =500.0 - 509.71 l01.9 p 
··~rcury_ 5.0 5.18 103.6 5.25 105.o AV 

500.0 494.55 --i -::kel 98.9 p 
rontilliii -500.0 500.70 100.1 p -

Tin -500.0 =500.10 100.0 p -
Vanadium_ 500.0 508.65 101.7 p-
Zinc --500.0 492.15 98.4 p--

--
-------
-------
-

FORM II (PART 1) - IN 
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2.A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LABS_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No. : 35386B 

Initial Calibration Source: EPA-LV __ _ 

Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

I 

!Analyte 
Initial Calibration Continuing Calibration 

True Found %R(1) True Found %R(l) Found %R (1) M 

Aluminum m: 
Antimony- NR 
Arsenic - NR 
Barium - NR 
BeryllIUiii NR 
Cadmi1;J-m_f NR. 
Chromium NR 
Copper__: NR 
Lead NR 
Manganese 

5.0 
NR 

••ercury --5.15 103.0 AV 
\'-:kel - NR 

.cont Iii.iii NR 
Tin NR 
Vanadium_ NR 
Zinc . NR 

-----------------
FORM II (PART 1) - IN 
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2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LAB_OF_OK. __ _ Contract: ENSAFE~ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386C 

Initial Calibration Source: EPA-LV __ _ 

Continuing Calibration source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %-R (1) True Found %-R{l) Found %-R(l) M 

Aluminum 1000.0 101::1.37 101.9 _5000.0 _4926.81 -98.5 -4898.30 98.0 p 
Antimony- - 500.0 - 505.70 101.1 500.0 489.26 97.9 483.60 -96.7 p-
Arsenic - -250.0 256.70 102.7 --500.0 - 498.14 - 99.6 - 500;54 100.1 -p 
Barium - -1000.0 1002.10 100.2 -500.0 - 490.47 - 98.l - 490.35 98.1 -p 
BeryllIUrn - 25.0 - 25.76 103.0 -500.0 - 485.83 - 97.2 - 480.18 - 96.0 -

- p 
Cadmium --125.0 --126.19 101.0 -500.0 496.16 - 99.2 - 496.61 - 99.3 p-
Chromium -100.0 -100.47 100.5 -500.0 =491.78 :98.4 -492.26 -98.5 p-
Copper__: --125.0 - 128.37 102.7 --500.0 492.37 98.5 -492.77 98.6 p-
Lead =250.0 255.60 102.2 --500.0 =497.22 - 99.4 - 498.15 - 99.6 p-
Manganese 250.0 - 251.93 100.8 --500.0 484.75 -96.9 - 472.91 - 94.6 p-
111"'rcury 4.1 - 3.97 96. 8 -- 5.0 - 5.23 104.6 - 5.13 102.6 AV 
: ·;kel - 250.0 255.01 102.0 soo.o ~5.35 99.1 ~6.19 99.2 p .. -- -- -486.64 - - - -.• iadium 250.0 250.29 100.1 500.0 97.3 481.80 96 .4 p 
Zinc - -250.0 -255.09 102.0 --500.0 -495.00 :99.0 - 490.89 -98.2 p-
Strontium -250.0 -251.99 100.8 --500.0 -485. 74 97.1 - 480.68 - 96.1 p-
Tin --250.0 -255.45 102.2 =500.0 _498.32 -99.7 495.18 - 99.0 p-

-- - -
-
-
-
-
-
-
--
--
-
--
-
-
-
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2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lan Name: SOUTHWEST_LAB_OF_OK. __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386C 

Initial Calibration source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuin~ Calibration 
Analyte True Found %R (1) True Found R(l) Found %R(l) M 

Aluminum - 5000.0 _4856.77 97.1 p 
Antimony- 500.0 488.60 -97.7 p-
Arsenic - --500.0 - 501. 36 100.3 p-
Barium - -500.0 - 487.11 97.4 p-
BeryllIUiii =500.0 -474.06 =94.8 p-
Cadmium 500.0 -498.31 99.7 p-
Chromium =500.0 -492 .10 - 98.4 p-
Copper--= 500.0 - 490.50 -98.1 p-
Lead =500.0 - 496.40 =99.3 p-
Manganese --500.0 -469.23 93.8 p-
Mercury_ 5.0 - 5.13 102.6 __ 4.94 98.8 AV 

• ::kel 500.0 _495.50 99.1 - p -- -i1adium_ --500.0 - 475.49 95.1 p 
Zinc 500.0 491.66 - 98.3 p= 
Strontium --500.0 - 478.42 -95.7 p -Tin --500.0 495.14 - 99.0 p-- - ---

--------------

FORM II (PART 1) - IN 
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2A l 
INITIAL AND CONTINUING CALIBRATION VERIFICATION j 

l 
! 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386C 

I 
I 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

i 
Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

Aluminum NR 
Antimony- NR 
Arsenic - NR 
Barium - NR 
BeryllIUffi NR 
Cadmium NR 
Chromium NR 
Copper__: NR 
Lead NR 
Manganese 1250.0 1313. 62 105.1 2000.0 - 1956.15 97.8 1847.98 92.4 p 
Mercury - - - 5.0 4.83 :96.6 - - AV --" 'kel - NR 

.ladium_ NR 
Zinc 1250.0 - 1327.62 106.2 - 2000.0 -1968.60 98.4 1838.13 91.9 p 
Strontium - - - - NR 
Tin NR 

----
---
-
-
-
-----
-
-

FORM II (PART 1) - IN 
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2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST_LAB_OF_OK. __ _ Contract: ENSAFE~ 

Lab Cade: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386C 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuin~ Calibration 
Analyte True Found %R(l) True Found R(l) Found %R (1) M 

Aluminum NR 
Antimony- NR 
Arsenic - NR 
Barium - NR 
BeryllIUm NR 
Cadmium NR 
Chromium NR 
Capper - NR 
Lead -- NR 
Manganese NR 
JV<"' i:-cury_ NR 

~kel NR 
' .. .,;nadium_ NR 
Zinc 1.250.0 1.344.82 107.6 2000.0 2026.94 101. 3 1943.65 97.2 p - -Strontium - - - - NR 
Tin NR 

---------
-------
-

FORM II (PART 1) - IN 
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HEARTI..AND ESI Form F 

INmA1. &. CONTINUING CAUeRA TION BLANK 

Associated Samples ______ ......_fr._f ..... { __ _.._~-~~,.._/,...._ ____ _ 

1. Were me initial calibration blanks analyzed· for all ~Na 
analytes and run after me initial calibration verification 7 ~ 
If no, list affected analytes, and action •. ______________ _ 

2. 

3. 

4. 

5. 

Was the absolute value tor all analyi:-es in the 
initial calibration blank below me CROU 
If no, list' affected analyi:es and reject them. ____________ _ 

Were. the continuing calibration blanks analyzed for 
all analyi:es and run after the continuing call1lration 
verification? 
If no, list affected analyi:es, associated samples and action. 

Was the frequency for the continuing calibration 
blanks correct? 
If no, list affected analyi:es, associated samples and action. 

Was the absolute value of all analytes for the 
continuing calibration blank. below the CROU 
If no, list affected analytes, associated samples and reject 

No 

No 

them·-----------------------------

.. - -, 
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3 
BLANKS 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No.: 35386C 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg) : UG/L_ 

Initial 
Calib. Continuing Calibration PreJ?a-
Blank Blank (ug/L) ration 

Analyte (ug/L) c 1 c 2 c 3 c Blank c M 
,-

~ Aluminum 16.0 u 16.0 u 16.0 u 16.0 u .Q; .39 B 
Antimony- -- 2.1- B -- 3.6 - B -- 3 .9: B -- 1.8- u - 01. ti 

Arsenic_: 1.8- u -2.4 - B -4.3 B 1.8 u l. 80 u P_ 
Barium 1.3 u -- 1.3 - u -- 1.3 - u 1.3 - u 30 u p 
Beryll'IUm 0.1 - u 0.2- B 0.3 - B 0.4 - B ~p-' .17 K - - - -Cadmium 0.3 u 0.3 u 0.3 u 0.3 u . 30 u p 
Chromium -2.3 - B -2.6- B -2.4- B -2.1 - B ~1.08 J:S ~rv 

Copper__: -- 0.9 - u -- 0.9: u -- 0.9 u -- 0.9 - u 1.01 .-B - - 1.4: ~-Lead 1.4 u 1.4 u 1.4 B u 5.57 - - - u Manganese 1. 7 u 1.7 u 1.7 u 1. 7 u ..1.. I U p 
)'Y'"'l(CUry_ 0.2- u 0.2- u 0.2 - u 0.2- u 0.20 u AV 

" !kel -1.7- B 1.6 u 1.6- u -1.8- B 1.60 u p 
· ..... riadium -- 0.8- u 0.8 - u 0.8 u -- 0.8 u 0.80 p-u 
Zinc - 12.0- u 12 .0 - u 12.0- u 12.0 - u 12.00 u p-
Strontium -- 0.3 u -- 0.3 - u -- 0.3 u -- .3 - u .p-. '-.V • '>.) J:S 
Tin 4.5= u 4 .5- u 4.5: u .5 - u p-

- ":!:: ..... v u 

- - - --- - - - --
- - - - - --- - - - - --- - - - - --- - - - - --- - - - - --- - - - - --- - - - - --
- - - - - --- - - - - --- - - - - --- - - - - --
- - - - - --- - - - - --- - - - - --- - - - - --

FORM III - IN 
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BLANKS 

Lab Name: SOUTHWEST_LAB_OF_OK. __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No. : 35386A 

Preparation Blank Matrix (soil/water) : SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg) : MG/KG 

Initial I Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration I 

Analyte (ug/L) c l c 2 c 3 c Blank c M 
/ / '"" 

Aluminum 16.0 lu 16.0 - u 16.0 - u --16.0 - u I -2.24 B F Antimony- -- i.s=·u -- B -- u 2.2 B 3.8 - 1. 8 - - '- -0 .19 B 
Arsenic_: l. 8 u l. 8 u l. 8 u 1.8 - u 0.1~ u p - - - -Barium 1.3 u l.3 u l. 3 u 1.3 u n , ,_ rr p 
BerylliUm 0.1 - u 0.4 - B 0.5 - B 0.8 - B ' 0. 02 B ~ - - - -Cadmium 0.3 u 0.4 B 0.3 u 0.3 u '-!\ .05 B 
Chromium 0.8 - u 0.8 - u 0.8 - u 0.8 - u fl v~ u -Copper__: 1.0 - - 0.9 - u 0.9 u B 1.4 B / 0.16 B - - - - -r.ead l.4 u l.4 u 1. 7 B 1.4 u '- o. 37 

' nganese 0.5 - u 0.5 - u 0.5 - u 0.5 - u 0.05 u p - - - - AV_ ' ccury_ 0.2 u 0.2 u 0.2 u 0.2 u 0.03 u 
1'J.Ckel 1.6 - u 1. 6 - u 1.6 - u 1.6 - u 0.16 u p 
Vanadium_ 0.8 - u - 0.8 - u 0.8 - u " (\ 0 '"" i'.-1.1 B u - - - -Zinc 12.0 u 12.0 u 12.0 u 12.0 u ,. 1.83 B .-
Strontium -- 0.3 - u -- 0 . .3 - u -- 0 . .3 - u -- 0.3 - u 0.03 B p.__ 

Tin 4.5 - u 4.5 - - u 4.5 - u )~ u 4.5 1.25 B - - - - ...... ,_ 
- - - - --
- - - - - --- - - - - --- - - - - -- - - - - --- - - - -- - - - - --- - - - - --- - - - --
- - - - --
- - - - - --- - - - - --
- - - - - --- - - - - --
- - - - --
- - - - --
- - - - - --

FORM III - IN 
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HEARTLAND est Form H 

IC? lNTE1FERENCE CHECK SAMPtE 

Associated Sampfes, ______ o1-A..,/,....{_·.-->-'=")-J't:....;.. _____ _ 

1. Was an IC? interference check sample performed 
at the correct frequency? 
If no, note any deviations and action. ______________ _ 

2. a. Were the interferents for solution A 
reported? 
If no, note deviations __________________ _ 

b. Were the analytes and interterents for (() No 
solution AB reported? 
If no, note deviations __________________ _ 

3. Were the concentrations of Al, Ca, Fe and Mg 1LJ No 
in associated samples found to be significantly I~ 
(i.e.,< 50%) their respective ccncantrations in solution AZ 

4. 

5. 

If yes, no action is required. 

Did all required analytes in solution AB meet 
the QC limit of 80-120%? 

'(j No 

lf no, 
a. List any analytes and their % recovery which are greater" than or equal 

to 30% but less than 80% and action. ____ ._ ______ _ 

b. List any analytes and their % recovery which are greater 
than 120% and action •. _________________ _ 

c. List any analytes and their % recovery which are less than 
30% and action. _____________ __......, ____ _ 

.... '• 

Show the calculation for % recovery for one analyte in solutilin AB& 
-i . _12.f Lab value fl .I L 
L-,......_~ <ooo x ......... _ 11.rt 
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4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: SOUTHWEST_LAB_OF_OK. __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No. : 35386 SAS No: SDG No.: 35386C 

ICP ID Number: TJA ETl __ _ !CS Source: EPA-LV91 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

A.Luminum 500000 - 500000 465846 464~,;2.l - 93.0 459248 _456391.9 91.3 
Antimony- 0 - 570.2 95.0 - -600 4 4 567.4 94.6 
Arsenic - 0 --100 -2 98.6 -98.6 0 -- -95.9 95.9 
Barium - 0 --500 24 512. 0 l02.4 27 508.5 l01.7 
Berylliillii 0 --500 0 --473.8 94. 8 --460.2 1 92.0 
Cadmium 0 --1000 1 --895.6 -89.6 1 --897.8 - 89.8 
Chromium 0 -- 500 -4 --475.2 -95 .0 -- --4 473.7 94.7 
Copper__: 0 --500 -4 --495.6 :99.1 -5 --492.1 - 98.4 -- -- -Lead 0 50 0 44.9 89.8 2 46.3 92.6 
Manganese 0 500 -2 469.5 :93.9 -1 453.0 :90.6 -- -- --\1ercury 
}Jickel - 0 1000 -3 879.6 88.0 -2 878.2 87.8 --Vanadium 0 500 9 ==471.5 :94 .3 11 ==460.0 -92.0 
Zinc 0 --1000 2 942.4 94.2 -1 922.3 92.2 
Strontium 0 -- 400 1 --483.1 120.8 1 --473.4 118 .3 
Tin 0 --1000 -6 ==916.9 91. 7 -1 ==912.6 91.3 -- - -

FORM IV - IN 
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IC!? INTERFERENCE CHECK SAMPLE 

Lab Name: SOUTHWEST_LAB_OF_OK. __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No. : 35386 SAS No: SDG No.: 35386A 

IC!? ID Number: TJA ETJ. ICS Source: El?A-LV9J. ---

Concentration Units: ug/L 

True Initial Found 
Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R 

Aluminum 
Antimony- 0 600 3 566.6 94.4 
Arsenic_: -- - 97.0 -97.0 0 J.00 0 -- Ioo.3 Barium 0 500 J.2 50J..5 
BeryllIUiii 0 --500 0 --476.9 95.4 
Cadmium 0 --J.000 J. ==895.9 - 89.6 
Chromium -- -0 500 -2 476.0 95.2 

· l=!opper_: 0 --500 --499.8 Ioo.o -2 -- --r;.ead 0 50 0 46.4 92.8 -· 11anganese 0 500 -3 _470.6 94.J. -- -Mercury 
Nickel - 0 __ J.000 -J. 885.7 88.6 
Vanadium 0 500 5 468.6 - 93.7 
Zinc 0 --J.000 5 -928.6 92.9 
Strontium 0 -- 400 J. 484.6 I2i. i 
Tin 0 ---Yooo -2 9l.4. l 9l..4 -- -- -

FORM IV - IN 

Sol. 
A 

2 
-J. 
J.8 

J. 
2 

-2 
-4 

0 
-2 

-J. 
8 
6 
l 

-]. 

Final Found 
Sol. 

AB 

569.J. -- 97.5 
504.6 - 452.2 - 897.6 

--475.0 --493.4 -- 46.6 
442.7 -
887.7 
45 J.. J. 
924.7 --479.6 --92J..J. -

I 

%R 

94.8 -97.5 
Ioo.9 

90.4 -89.8 - 95.0 - 98.7 
_93.2 

88.5 -
88.8 - 90.2 -92.5 

IJ.9.9 
92.J. -
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ICP INTERFERENCE CHECK SAMPLE 

Lab Name: SOUTHWEST_LABS_OF_OK. __ _ Contract: ENSAFE 

SAS No: Lab Code: SWOK_ Case No.: 35386 SDG No.: 35386B 

ICP ID Number: TJA ETl __ _ ICS Source: EPA-LV91 

Concentration Units: ug/L 

I True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %-R 

Alul!Unum 500000 _ouuooo 469879 _471.258.7 94.3 _471.965 -472241.4 94.4 
1Antirru;>nY= 0 600 - 6 572.9 -95.5 -3 559.l - 93.2 

0 --100 2 -- 98.1 -98.l 3 -- -97.8 'Arsenic_ 97.8 
Barium 0 =:500 10 504.3 l00.9 7 501.2 I'oo. 2 
BeryllIUiii 0 500 0 --486.4 97.3 0 491.0 98.2 
Cadmium 0 --1000 0 ==891.5 :09.1 0 885.8 :88.6 
Chromium 0 - 500 -2 477.0 95.4 -2 --473.4 94.7 
Copper__: 0 --500 -2 _498.0 =99.6 -1 --489.8 =98.0 -- 50 --Lead 0 0 46.6 -93.2 1 46.0 92.0 
!'fanganese 0 __ soo -2 __ 480.1 96.0 -2 _484.3 - 96.9 
:"lercury - -
.'1ickel - 0 1000 -2 880.6 88.l -2 870.0 87.0 
StrontIUiii 0 - 500 2 --490.8 -98.2 2 --490.0 :9a.o 
Tin 0 --1000 -1 907.4 -90.7 -7 ---- 901.3 90.1 
Vanadium_ 0 -- 500 5 477.1 -95.4 3 --478.0 -95. 6 --Zinc 0 --rooo 3 944.8 94.5 0 --917.5 :91. 7 -- - --

FORM IV - IN 
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SA 
SPIKE SAMPLE RECOVERY 

Client SAMPLE ID 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract:ENSAFE D-0005-0lS 

Lab Code: SWOK Case No.: 35386 SASNo.: SDGNo.: 35386C 
Matrix: WATE~ 
% Solids"""for Sa~m-p~l-e-,-_-_~o.o 

Level (low/med): LOW 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

Aluminum 75-125 1881.8310 32.1740 B 2000.00 92.5 - p 
- - -Antimony- 75-125 485.8670 8.7840 B -- 500.00 --95.4 - p -

Arsenic - 75-125 - 1969.8970 - - 2.9670 B 2000.00 --98.3 - -p 
Barium - 75-125 - 2155 .3720 - - 321.3550 --2000. 00 --91.7 - -p 
BeryllIUrri 75-125 - 45 .3810 - - 1.0510 - -- 50.00 --88.7 - -

- - - - p 
Cadmium 75-125 63.5830 22.9400 50.00 --81.3 - p -
Chromium 75-125 - 177.2680 - - 0.8000 u 200.00 88.6 - -p 
Copper - 75-125 - 294.1150 - - 50.9560 250.00 --97.3 - -p 
Lead -- 75-125 - 498.6770 - - 73.6780 - 500.00 --·n~ n - .-

75-125 - 2013.4580 - - 1662.3620 - 500.00 ~70.2 p) Manganese N - - - -- -Mercury - - - .11<. 
Nickel - 75-125 434.8640 14.2450 500.00 84.l p 
Vanadium 75-125 - 435.1670 - - 2.4470 B 500.00 --86.5 - -p 

~ - 4991.4530 - - 4834.2210 500.00 --31.4 - -- p 
.bntium 16802.9650 - - --16494 .1580 - 1000.00 -- - -

- 30.9 p 
--Tin 75-125 909.6040 - - -- 6.8140 B --1000.00 -- - -90.3 p - - - -- -- - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - --

Comments: 
CLIENT_ID_=_l20-D-0005-01 ______________________ _ 

FORM V (Part 1) - IN 
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SA 
SPIKE SAMPLE RECOVERY 

Client SAMPLE ID 

Lab Name: SOUTHWEST_LAB_OF_OK'---- Contract:ENSAFE __ S-0002-01.S 

Lab Code: SWOK Case No.: 35386 SAS No.: SDG No.: 35386C 
Matrix: WATER 
% Solids:Eor sa~mp'.":""<"l~e-,-_-_-,,o.o 

Level (low/med): _LOW __ 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Contro.L 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

Alul!ll.num - NR - -Antimony- - NR - - -Arsenic - - - NR 
Barium - - NR - -BeryllIUiii - NR - -Cadmium - NR 
Chromium - - - NR - -Copper__: -- - - NR 
Lead NR - -Manganese - NR -Mercury 75-1.25 9.3600 2.0000 u 1.0.00 93.6 - AV 
Nickel - - - - -- -- - NR 
V"'i:iadium_ - NR - -- NR ,_ - - -•• 'ontium NR - -Tin - NR - - -

- - - -- - -- - - -
- - - -
- - - -- - -- - - -
- - - -- - - -
- - - -- - -- -- - - -- - - -- - - -
- -

Comments: CLIENT_ID_=_l.20-S-0002-01 ______________________ _ 

FORM v (Part 1) - IN 
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SA 

SPIKE SAMPLE RECOVERY 
Client SAMPLE ID 

Lab Name: SOUTHWEST_LAB_OF_OK. __ _ Contract:ENSAFE __ S-0001-0lM 

Lab Code: SWOK Case No.: 35386 SAS No.: SDG No.: 35386A 
Matrix: SOIL
% Solids"""?or S-arnp-~le-,-_-=5~5.6 

Level (low/med): _LOW __ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %R Q M 

Aluminum 4279.4810 36122.81S3 349.24 -9117 g - p 
Antimony- 75-125 88.6984 - - -- ll.4.2792 - 87.31 £29 .3 l\1 JV - - - - -567.3 Arsenic_: 14.2947 - - 6.3519 - l.40 p 
Barium 75-125 345.0196 49.8659 349.24 84.5 p - - - -
Beryllium 75-125 8.0273 0.2099 8.73 -89 " - 6: - - - -Cadmium 75-125 - 17.3809 1.3.6329 - 8.73 £42.9 N p 
chromium 75-125 42.9475 - - 47.6703 34.92 13.5 N p::; 
Copper--= - 414.7461 - - 1221.6688 - 43.65 -- - -l.o-.,o.b p - - - -Lead 646.9140 7525.5829 l.3.97 -49238 p - -- -Manganese 245.7102 - 412.6832 87.31 - -191.2 - p-- - - - - NR ""l.rcury_ - - -.'.ckel 7 5-125 80.0788 9.8221 87.31 80.5 p 

.1adium_ - - - 4.5385 - 87.31 -- - -75-125 - 78.1.1.52 - - 84.3 p - ~28.9 - -:::.inc 471.7429 846.l.811 87.31. p -Strontium 2221..1.928 - - 2940.l.860 174.62 - -411.7 - p -
Tin 75-125 166.1228 - - -- 13.3438 - 174.62 - 87.5 - p= - - - - - -- - - -

- - - -- - - -
- - - -- - - -- - - -- - - -- - - -- - - -
- - - -- - - -- - - -- - - -- - - -- - - -
- - - -

Comments: 
CLIENT_ID = 120-S-0001-01 _____________________ _ 

FORM v (Part l) - IN 

305 
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\ _ 

SPIKE SAMPLE RECOVERY 
Client SAMPLE ID 

Lab Name: SOUTHWEST_LAB_OF_OK.~-- Contract:ENSAFE__ S-0001-0lS 

Lab Code: SWOK Case No.: 35386 SAS No.: SDG No.: 35386A 
Matrix: SOIL
% Solids"f"or s-amo-_~1-e-,-_-s=s.6 

Level (low/med) : _LOW __ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Cont.rel I 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) c Result (SR) c Added (SA) %'R Q M 

Aluminum 15925.7323 36122.8183 349.24 -57><< ? - -;:;-

Antimony- 75-125 -- 94.8039 - - -- 114.2792 - 87 .31 {-22. 3 j\j' tff - - - -Arsenic_: 14.1260 6.3519 - 1.40 -'"'"" . .; p - - - -Barium 75-125 348.6020 49.8659 349.24 85.5 p - - - -BeryllI'iiiii 75-125 7.9800 0.2099 8.73 --·ar. n - ,,-
- - - -Cadmium 75-125 18.5659 13.6329 8. 73 (56.5 ~ ~ 

Chromium - - - - lu'£' .-C 75-125 83.9822 47.6703 34.92 p -Copper__::: - - - -1552.3 544 .0731 1221.6688 - 43. 65 p 
Lead 727.8890 - - --7525.5829 13.97 -48659 - p-- -- - -Manganese 206.1446 - 12.6832 87 .31 -236.6 - p - - - - -"<>,rcury NR - - -'ckel - 75-125 105.8167 9.8221 87.31 109.9 p -.1adium_ 75-125 - 76.9552 - - 4.5385 87.31 - 82.9 - p-- - - -Zinc 532.6561 846.1811 87.31 -=-359.1 - p-
Strontium 3552.7190 - - 2940.1860 - 174.62 - 350.8 - p-
Tin 75-125 162.5072 - - -- 13 .3438 - 174.62 - 85 .4 - p-- - - - -- - -

- - -
- - - -- - - -
- - - -- - -- - -- - -- -- -- - - -
- - -- - - -- - - -
- - -- - - -- - - -

Comments: 
CLIENT_ID_=_l20-S-0001-01 ______________________ _ 

FORM V (Part 1) - IN 

306 

344 



6 
DUPLICATES 

CLIENT SAMPLE ID 

LCSWD 
Lab Name: SOUTHWEST_LAB_OF_OK. __ _ Contract:ENSAFE 

Lab Code: SWOK Case No.: 35386 

Matrix (soil/water): WATER 

% Solids for Sample: _o.o 

SAS No.: SDG No.: 35386C 

Level (low/med) : LOW 

% Solids for Duplicate: __ o.o 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

Control 
Analyte Limit Sample ( s) c Duplicate (D) c RPD Q M 

. 

Aluminum 1943.6920 1858.4970 4.5 - p 
-Antimony- 506.0530 483.4310 - --4.6 - - p -

Arsenic - 2009.8670 - 1949.7020 - -- - - -3.0 p 
Barium - 240.6110 - 233.7240 - --2.9 - - -p 
Berylllliiii 51.6140 - 49.7990 - --3.6 - - -p - - -- - - -Cadmium 48.8400 47.2520 3.3 p 
Chromium 199.9950 - 192.4900 - --3.8 - - -p -Copper__: 251.4230 241.9710 - -- - - -

- 3.8 p 
Lead 508.7320 490.6040 - --3.6 - - p -

483.4500 - 466.9020 - -3.5 - - -Manganese p 
. Mercury 0.2 0.9640 - 0.8520 - --12.3 - - AV 
\Nickel - - 499.7520 - 481.9860 - - 3.6 - - p 
'vanadiiiiil 477.0820 - 460.0770 - --3.6 - - p-

Zinc 494.6570 - 474.2460 - --4.2 - - p 
Strontium 192.4330 - 187.1620 - -- - - -2.8 p 
Tin 243.3480 - 233.5420 - -- - - -4.1 p - - -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN 
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DUPLICATES 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract:ENSAFE __ 

SAS No.: Lab Code: SWOK Case No.: 35386 

CLIENT SAMPLE ID 

LCSSD 

SDG No.: 35386A 

Matrix (soil/water) : SOIL 

% Solids for Sample: laa.a 

Level (low/med): _LOW_ 

% Solids for Duplicate: laa.a 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Analyte Limit Sample ( s) c Duplicate (D) c RPD Q M 

-Aluminum 198.7685 197.7588 a.5 p -Antimony- - 47.4529 -- - - -48.al51 1.2 p 
Arsenic - 7.4597 - 7.3465 - --1.5 - - -p 
Barium 25.a81a - 25.1378 - -- - - -a.2 p 
Beryllium 4.8269 - 4.8283 - --a.a - - -p - - -- - -Cadmium 4.672a 4.6584 a.3 p 
Chromium 19.7781 - 19.7213 - --a.3 - - p 
Copper - - 24.3616 - -- - - -24.5466 a.8 p - - -- - - -Lead 8.a911 8.a5a5 a.5 p - - -- - - -:Manganese 46.5726 46.4173 a.3 p 

·Mercury a.a333 a.1495 - a.11aa - --12 .8 - - AV 
Nickel - 48.2111 - 48.27a3 - - a.1 - - p 
Vanadium 46.a765 - 45.9719 - -- - - -a.2 p 
Zinc 5a.6687 - 5a.65a9 - --a.a - - -p 
Strontium 19.72a4 - 19.7a68 - --a.1 - - -p 
Tin 25.8613 - 26.a424 - -- - - -a.7 p - - -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - --

FORM VI - IN 

308 
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DUPLICATES 

Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract:ENSAFE __ 

SAS No.: Lab Code: SWOK Case No.: 35386 

CLIENT SAMPLE ID 

S-0001-0lM 

SDG No. : 353 86A 

Matrix (soil/water): SOIL 

% Solids for Sample: 55.6 

Level (low/med): _LOW_ 

% Solids for Duplicate: _55.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Jmalyte Limit Sample (S) "' Duplicate (D) c RPD ~ 

Aluminum 15925.7323 4279.4810 ~15 .3 
Antimony- -- 94.8039 - 88.6984 -- - --".I Arsenic - 14.1260 14.2947 1..2 -

Barium 348.6020 - 345.0196 - --l. 0 --Beryllium 7.9800 - 8.0273 --0.6 -
Cadmium 18.5659 - 17.3809 - --·c. t::-

Chromium 83.9822 - 42.9475 - {64.7 
Copper_: 544.0731 - 414.7461 - 27.0 . - - - -Lead 727.8890 646.9140 11.8 

'Manganese 206.1446 - 245.7102 - - 17.5 -- - - -Mercury - -Nickel - 105.8167 ' 80.0788 27.7 - - - -vanadium 76.9552 78.1152 l.5 - -Zinc 532.6561 471.7429 -...,.., l -
Strontium 3552.7190 - 2221.1928 - \46 .1 
Tin 162.5072 - 166.1228 - 2.2 - - -- -

- -
- -

1- -,_ -
- -
- -
- -
- -- -- -
' ,_ -

I i_ -
' I= -

-
I -

I 1:= -
-

FORM VI - IN 

' . 

Q 
~ 

* 
--
-
-
* 
~ 

-
-

l"'i::. 
--
* 
--
-
-
-
----
-
-
-
-
-
---
-

M 

-r 
p -p -p -p 

L..n-

PY 
"' p-
p-

Nii: 
p 
p ,-

,.., -
' } 

--
-
-
-----
-
-
-
------
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7 
LABORATORY CONTROL SAMPLE 

( 
L. Name: SOUTHWEST_LAB_OF_OK'----- Contract: ENSAFE __ 

Lab Code: SWOK Case No.: 35386 SAS No.: SDG No. : 353 86C 

Solid LCS Source: 

Aqueous LCS Source: EPA0392 __ _ 

Aqueous (ug/LJ Solid (mg/kg) 
Analyte True Found %R True Found c Limits %R 

Aluminum 2000.0 1943.69 97.2 - -Antimony- - 500.0 506.05 101..2 
Arsenic_: 2000.0 2009.87 100.5 - -
Barium 250.0 240.61 96.2 -
Beryllium - 50.0 - 51. 61 103 .2-
Cadmium -50.0 --48.84 97.7 -
Chromium ~oo.o --199.99 Yoo.a-
Copper__: -250.0 - 251.42 100.6-
Lead -500.0 - 508.73 101.7= -
Manganese -500.0 - 483.45 96.7 
Mercury - 1.0 - 0.96 - 96 .4 -
Nickel - ---sn-o. o ---:r9'9.75 Yoo.a - -
Vanadium_ =500.0 477.08 95.4 - -
Zinc 500.0 - 494.66 -98.9 - -

;ontium - 200.0 - 192.43 =96 .2= -
- - -

-·l 250.0 243.35 97.3 -- - - ----
-
---
----
-
--

I 
--
-

FORM VII - IN 

310 



7 
LABORATORY CONTROL SAMPLE 

i:..._ •. Jame: SOUTEWEST_LAB_OF_OK. __ _ Contract: ENSAFE~ 

Lab Code: SWOK_ 

Solid LCS Source: 

Case No.: 35386 

Aqueous LCS source: EPA0392 __ _ 

Aqueous (ug/L} 
Analyte True Found %R True 

Alununum 2000.0 _l!~~:~~ 92.9 
Antimony- - 500.0 - 96.7 -
Arsenic - _2000.0 1949. 70 - 97.S -
Barium - 250.0 233.72 - 93.S -
BeryllIUni - so.a - - 99.6-__ 49.80 
Cadmium -so.o 47.25 - 94.S 
Chromium -200.0 ---Y92.49 -96.2 -
Copper__: -250.0 - 241.97 -96.8= 
Lead -500.0 - 490.60 - 98.1 
Manganese 500.0 - 466.90 -93.4 -
Mercury l. 0 - 0.85 85.2 -
Nickel - ---soo.o --:rBl.99 -96.4 -
Vanadii:iill -500.0 -460.08 -92.0 -
7.; tlC - -soo.o -474.25 -94 .8-

'ontium -200.0 - 187.16 -93.6-
._ ...... i 250.0 - 233.54 - -93 .4 - - - -

I 

SAS No.: 

Solid 
Found c 

--
-
-
-
-
-
------
-
----
-
-
-
-
-
-
---
-
-----

FORM VII - IN 

SDG No.: 35386C 

(mg/kg) 
Limits %R 

, 

I 

311 
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LABORATORY CONTROL SAMPLE 

L......., Name: SOUTHWEST LAB OF OK Contract: ENSAFE ---
Lab Code: SWOK Case No.: 35386 SAS No.: 

Solid LCS Source: EPA0287 ---
Aqueous LCS Source: 

Aqueous (ug/L) Solid 
Analyte True Found %-R True Found c 

Aluminum 200.0 198.8 
Antimony- -- 50.0 -- 48.0 --- --Arsenic - 8.0 7.5 -

-Barium 25.0 25.l -- -- -Beryllium 4.8 5.0 
Cadmium 5.0 4.7 -
Chromium 20.0 19.8 -
Copper--= --25.0 --24.5 -

-- -- -Lead 8.0 8.1 -Manganese 50.0 46.6 -- -- -Mercury_ 0.17 0.15 -- -- -"'ckel 50.0 48.2 -- --hadiiiiil 50.0 46.1 -
-- -- -

.IC 50.0 50.7 -- -- -0>crontium 20.0 19.7 
Tin --25.0 --25.9 -

-- -- -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM VII - IN 

SDG No.: 35386A 

(mg/kg) 
Limits 

160.0 240.0 -- --40.0 60.0 -- --6.4 9.2 
20.0 30.0 -- --4.0 6.0 
4.0 6.0 

16.0 24.0 -- --20.0 30.0 -- --6.4 9.2 
40.0 60.0 -- --0.13 0.20 

--40.0 --60.0 -- --40.0 60.0 -- --40.0 60.0 -- --16.0 24.0 -- --20.0 30.0 -- --

%-R 

99.4 - 96.0 - 93.7 
Too .4 

96.0 - 94.0 - 99.0 - 98.0 
lOl.2 

93.2 - 89.7 - 96.4 - 92.2 
lOl.4 

98.5 
l03.6 

312 
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LABORATORY CONTROL SAMPLE 

L....., Name: SOUTHWEST_LAB_OF OK. __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ 

Solid LCS Source: 

Case No.: 35386 SAS No.: 

EPA0287 __ _ 

Aqueous LCS Source: 

Aqueous (ug/L) Solid 
Analyte True Found %R True Found c 

Aluminum 200.0 197.8 
Antimony- -- 50.0 -- 47.5 --Arsenic - -- 8.0 -- 7.3 -Barium 25.0 25.1 -- -- -Beryllium 5.0 4.8 -Cadmium 5.0 4.7 
Chromium 19.7 -20.0 
Copper - --25.0 --24.4 -

-- -- -Lead 8.0 8.1 -50.0 46.4 Manganese --- --Mercury_ 0.17 0.17 -- -- -Mickel 50.0 48.3 
\nadiUiil --50.0 --46.0 --- -- -IC 50.0 50.7 -- -- -::.crontium 20.0 19.7 -- -- -Tin 25.0 26.0 -- -- -

-
-
-
-
-
-
-
--
-
-
-
--
-
-
-

FORM VII - IN 

SDG No. : 35386A 

(mg/kg) 
Limits %R 

160.0 240.0 98.9 -- -- -40.0 60.0 95.0 -- -- -6.4 9.2 91.2 
20.0 30.0 100 .4 -- --4.0 6.0 96.0 -4.0 6.0 94.0 -16.0 24.0 98.5 -- -- -20.0 30.0 97.6 -- -- 101.2 6.4 9.2 
40.0 60.0 92.8 -- -- 102.0 0.13 0.20 -- --40.0 60.0 96.6 -- -- -40.0 60.0 92.0 -- --60.0 lOl.4 40.0 -- --16.0 24.0 98.5 --20.0 -- l04.0 30.0 -- --

313 
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9 Client SAMPLE ID 
ICP SERIAL DILUTION 

( D-0005-0lL 
Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: 

Matrix {soil/water) : WATER 

concentration Units: ug/L 

Seria.L 
Initial Sample Dilution 

Analyte Result (I) c Result { s) 

Aluminum 32.17 B 80.00 -Antimony- 8.78 B 9.00-
Arsenic - 2.97 - B 9.00 
Barium - 321. 35= 346.90-
Berylliiiiii 1. 05 - 2.40-
Cadmium 22.94 - - 26.52-
Chromium 0.80 - u 4.00= 
Copper__: -50.96 53.28 
Lead 73.68- - 95.76 --Manganese 1662.36 1847.25 - - -Mercury 
Nickel - 14.24 - 10.53 
VanadiUiil 2.45= Ii 4.00-
Zinc 4834.22 5541.62 - -Strontium 16494.16 16900.53 -
Tin -- 6.81= B -- 22.50= 

--
-
-
-
-
-
-
-
--
-
-
--
-

FORM IX - IN 

c 
u 
u 
u 

B 

u 
-
-
-
'B 
u 
-
u 
-
----
---------
-
-

SDG No.: 35386C 

Level (low/med) : LOW 

'Ir 
Differ-

ence Q M 

100.0 - p -100.0 - - p--100.0 - - p-- 8.0- - p-
12°0 ~- - p-

'sg;.6_ E-"J: 
J:' 

Ll < p £io.o_ 1'l" Jj 11.1_ E 

26.1 p 
1 ........... - - p-

-~-~- ~ 1£:: 
~ J:' _ 

_100.0 - - p - - -- -
- -
- -
- -
- -- -- -
- -- -- -
- -
- -- -- -- -- -

314 
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9 Client SAMPLE ID 

ICP SERIAL DILUTION 

S-0001-0lL 
Lab Name: SOUTHWEST_LAB_OF_OK __ _ Contract: ENSAFE __ 

Lab Code: SWOK_ Case No.: 35386 SAS No.: SDG No. : 353 86A 

Matrix (soil/water): SOIL Level (low/med): LOW 

Concentration Units: ug/L 

Serial % 
Initial Sample Dilution Differ-

Analyte Result (I) c Result (S) c ence Q M 

Aluminum 206868.16 223981.36 8.3 - p 
Antimony- -- 654.45 - - -- 694.62 - - --6.1 - - p-
Arsenic_: 36.38 - - 27.34 - --24.8 - - p-B 
Barium 285.57 - - 297.50 - - 4.2 - - p-
Berylliiiiii 1. 20 - - 2.64 - i3 ..,...,,, ,,- - ,.,-
Cadmium 78.07 - - 88.46 - '-..13. 3 ~ p""" 
Chromium 273.00 - - 293 .40 - - 7.5 p 
Copper__: 6996.25 - - 7282 .43 - - --,, -- - ,..,-

- - - - - ~ ) Lead 43097.51 48293.89 _<...:!._2.1 E P_ -- - - -- - -Manganese 2363.35 2517 .44 ___ b ·"'- ,,. _ - - - - -Mercury - - NR 
Nickel - 56.25 60.45 7.5 - p 
Vanadiii'iil 25.99 - - 28.46 - i3 ---Cl c:- -

P=, 
Zinc 4845.91 - - 5412.08 - _:_\l. 7 E -p__...... - - - -Strontium 16837.86 16598.51 

··~ 
p 

Tin -- 76.42 - - -- 67.43 - --11.8- - p-B - - - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -- - - -
- - --

FORM IX - IN 

315 



IN116/0M1·97 

SOUTHWEST LABO RA TORY OF OKLAHOMA, INC. 

MATRIX 

EPISODE 
CLIENT 

PARAMETER 

SOIL 

35386 
EN SAFE 

TEST 
CODE 

METHOD BLANK 
AMT. OET. 

FOUND LIMIT 

Sulfate IN295 <0.2 I 2.o 

NARRATIVE: 
•"OUTSIDE QC LIMITS 

KNOWN AMT. 
CONC. FOUND 

500.0 I 507.8 

ANIONS 
INORGANICS QUALITY CONTROL DATA SHEET 

LCS/LCSD 

UNITS mg/!<g 

LCS LCS DUPLICATE 

%REC, AMT. 
%REC LIMITS FLAG FOUND %REC. Fl.AG %RPD 

I 102 I 80 1120 I 512.92 I 103 I 1.0 

RPO 

LIMIT Fl.AG 

I 20 I 

SAMPLE # METHOD BLANK 
SPIKE# LCS 
DUPLICATE# ..:L;;:;C;::SD=------

BATCHIO 

980913CIC3 

35386 
/ALCSS 
15-Sep-98 

DATE 

AHALYlED 

14.Sep-98 

REV4.2 

Analy.t 

lnff11!a 

SMS 



IN115/0M1·97 

MATRIX 

EPISODE 
CLIENT 

PARAMETER 

Sulfate 

NARRATIVE: 

WATER 

35366 
ENSAFE 

TEST 
CODE 

IN295 

' =OUTSIDE QC LIMITS 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

METHOO BLANK 
AMT. OEt. KNOWN 

FOUND LlMIT CONC. 

<0.2 I 0.2 50.0 I 

ANIONS 
INORGANICS QUALITY CONTROL DATA SHEET 

LCSfLCSD 

UNITS mg!! 

LCS LCS DUPLICATE 
AMT. AMT. 

FOUND "I.REC LIMITS FLAG FOUND %REC. ft.AG 
48.538 I 97 I 80 1120 I 49.533 I 99 I 

RPO 

RPO LIMIT FLAG 

2.0 I 20 I 

SAMPLE# METHOD BLANK 
SPIKE# LCS 
DUPLICATE# lCSD --------

BATCH ID 
980901BJC1 

35386 
/ALCSW 
15-Sep-98 

DATE 

ANALYZED 
01-Sep-98 

REV4.2 

ANALYST 

INITJALS 

SMS 



IN123107-11-97 

MATRIX 

EPISODE 
CLIENT 

PARAMETER 

N1lrale/Nltrlte 
Ammonia 

NARRATIVE: 

SOIL 

35386 
ENSAFE 

TEST 
CODE 

IN160 

IN015 

• - OUTSIDE QC LIMITS 

"""'.""' en -N 00 

UNITS 

mg/Im 
nru•~ 

SOUTHWEST LABO RA TORY OF OKLAHOMA, INC. 

METHOD BLANK 

AMT. DET. KNOWN 
FOUND LIMIT CONC. 
<1.0 I 1.0 5.0 I 
<1.0 I 1.0 5.0 I 

GENERAL CHEMISTRY 
INORGANICS QUALITY CONTROL DATA SHEET 

LCS/LCSO 

LCS LCS DUPltcATE 

AMT. %REC AMT. 
FOUND ,-. REC LIMITS FLAG FOUND %REC. 

4.9 I 97 1ao11201 4.6 I 92 I 
5.5 I 110 I ao I 120 I 5.7 1 114 I 

Rl'D 

FLAG RPD LIMIT 
5.5 I 20 I 
3.2 I 20 I 

FLAG 

BATCHIO 

9809031801 
9809110151 

35386 
IGLCSS 
15-Sep-98 

DATE ANA· 
LYST 

ANALYZED iNI. 

o4-~~sa GS 
11-s~s KAl 

REV4.2 



IN122107·11·97 

MATRIX 

EPISODE 
CLIENT 

PARAMETER 

Nilrat&INilrite 
Ammonia 

NARRATIVE: 

WATER 

35386 
ENSAFE 

TEST UNITS 
CODE 

IN100 man 
IN015 mon 

•:OUTSIDE QC LIMITS 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

METHOD BLANK 
AMT. DET. KNOWN 

FOUND LIMIT CONC. 
<0.1 I 0.1 0.5 I 
<0.1 I 0.1 5.0 I 

GENERAL CHEMISTRY 
INORGANICS QUALITY CONTROL DATA SHEET 

LCS/LCSD 

LCS LCS DUPLICATE 
A,MT. %REC AMT. 

FOUND ~,{,REC LIMITS FLAG FOUND %REC. 
0.5 I 104 I 80 I 120 I 0.5 I 108 I 
5.5 I 110 I 80 I 120 I 5.7 I 114 I 

RPO 

FLAG RPO LIMIT 

3.8 I 20 
3.2 I 20 

FLAG 
I 
I 

BATCt«O 

9809091801 
9809110151 

35386 
IGLCSW 
16-Sep-98 

DATE ANA· 

LYST 
ANALYZED INI. 
09-S~-98 GS 
11-s~s KAL 

REV4.2 



IN123107-11-97 

MATRIX 

EPISODE 
CLIENT 

PARAMETER 

Nilrate/Nttrile 
Ammonia 

NARRATIVE: 

SOIL 

35387 
ENSAFE 

resr 
CODE 

fN180 

IN015 

~OUTSIDE QC LIMITS 

UNITS 

ma/ka .. ~ ... 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

METHOD BLANK 

AMT. DET. KNOWN 
FOUND LIMIT CONC. 

<1.0 I 1.0 5.0 I 
<1.0 I 1.0 5.0 I 

GENERAL CHEMISTRY 
INORGANICS QUALITY CONTROL DATA SHEET 

LCS/LCSD 

LC$ lCS DUPLICATE 
AMT. %REC AMT. 

FOUND %REC LIMITS FLAG FOUND %REC. 
4.9 I 95 I 80 I 1~• I 4.6 I 92 I 
5.5 I 110 I 80 I 120 I 5.7 I 114 I 

RPO 

FLAG RPO UM\T 
6.3 I 20 I 
3.2 I 20 I 

FLAG 

BATCHID 

981 - 131K111 
9809110151 

35387 
/GLCSS 
15-Sep-98 

DATE 

ANALYZED 
04-~~98 

11-~sa 

REV4.2 

ANA· 

tYST 

~ 

. 
' 
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MATRIX 

EPISODE 
CLIENT 

PARAMETER 

Sulfate 

NARRATIVE: 

WATER 

35387 
ENSAFE 

TEST 
CODE 

IN295 

' = 0 TSIDE QC LIMITS 

CJ1 w ""' .;·..:. 
~ ~ 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

METHOO BLANK 
AMT. DET. KNOWN 

FOUND LIMIT CONC. 

<0.2 I 2.0 500.0 I 

ANIONS 
INORGANICS QUALITY CONTROL DATA SHEET 

LCS/LCSD 

UNITS mg/I 

LCS LCS DUPLICATE 
AMT. AMT. 

FOUND %REC LIMITS FLAG FOUND %REC, FLAG 
507.8 I 102 I 80 I 120 I 512.92 I 103 I 

RPO 

RPD LIMIT 

1.0 I 20 I 
FLAG 

SAMPLE# 
SPIKE# 
DUPLICATE# 

aATCHID 
980913CIC3 

35387 
IALCSW 
15-Sep-98 

METHOD BLANK 
Les 
LCSD 
~~~~~~~-

DATE ANALYST 

ANALYZED INITIALS 
14-Sen.98 SMS 
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This technical memorandum discusses sampling results from investigations of both Resource 

Conservation and Recovery Act (RCRA) and non-RCRA sites on the island of Demolition Key 

NW, and the Navy's position on site closure strategies. 

Demolition Key, just north of Key West, is two land masses separated by a narrow channel. 

Originally, the key consisted of approximately 24 acres of dredge spoil from the clearing of 

navigable waterways around Key West. The approximately 80 square foot open burning/open 

detonation (OB/OD) unit is on the northwest land mass adjacent to the water channel. 

Historically, the island of Demolition Key NW has been used to train military personnel and 

develop and test experimental naval ordnance. OB/OD operations were conducted on 

Demolition Key NW approximately one to four times per year from 1960 through 1989 (from 

~· 1980 through 1989 under RCRA interim status). The facility was not used from 1990 through 

1993, but operations, at a rate of one to four times per year, were conducted in 1994 and 1995. 

However, the facility has not been used since 1995. During the operating periods, approximately 

20 pounds net explosive weight (NEW) of unserviceable ordnance were treated annually at the 

OB/OD unit. 

During this same period, Navy SEAL and Explosive Ordnance Disposal (EOD) personnel 

conducted ordnance training exercises on other areas of Demolition Key NE. These exercises 

involved the safe destruction of military ordnance, as required in their mission statement fur 

annual proficiency training. Testing involved ordnance destruction configuration technique 

modification, development testing, and reaction sequence testing. These areas were also used to 

perform emergency response operations on unstable and/or civilian explosives. 

A RCRA miscellaneous unit permit application for the OB/OD unit was submitted to the Florida 

Department of Environmental Protection (FDEP) in June 1996. A closure plan, along with a 

Sampling and Analysis Plan (SAP) and a Quality Assurance Project Plan (QAPP), was submitted 
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in June 1997 in accordance with the permit application. The Demolition Key RCRA 

Mi£cel/aneous Closure Report, CT0-0120 was submitted in February 1999, after completion of 

the removal of contaminated soils from the OB/OD unit (EnSafe, 1999). 

2.0 OB/OD UNIT 

The OB/OD unit was a hazardous waste treatment facility on Demolition Key NW owned and 

operated by the United States Navy from the Naval Air Station Key West, Florida, on Boca 

Chica Key. It was essentially an open pit in the ground with a bottom elevation approximately 

one to two feet above mean sea level. All OB/OD operations were performed in accordance with 

NAVSEA OP-5. Waste ordnance was treated on the ground surface at the unit. Supplemental 

materials such as diesel fuel may have been used during operations in the early stages of the 

facility's life, but no "starting" or initiating fluids have been used since 1994 (Demolition Key 

RCRA Miscellaneous Unit [OB/OD] Final Permit Application, EnSafe, 1996). 

3.0 PREVIOUS INVESTIGATIONS 

lTCorporation, 1993 

In May 1990, IT Corporation (IT) conducted a preliminary remedial investigation (RI) at several 

of the Navy's Installation Restoration program sites at NAS Key West. After the preliminary Rf, 

the EPA issued a Hazardous and Solid Waste Amendments (HSWA) permit for NAS Key West: 

During this process, each of the sites was classified into one of the following categories: (I) sites 

requiring additional RCRA facility investigation (RFI) work, (2) sites requiring an RFI, (3) sites 

requiring additional R1 work, or (4) sites requiring preliminary R1 work. Demolition Key NW 

was classified as a "site requiring preliminary R1 work." Therefore, in March through May of 

1993, IT conducted a preliminary study on Demolition Key NW. These sampling and analysis 

efforts chiefly focused on metals and semivolatile compounds in environmental media (Final 

Report, RCRA Facility Investigation/Remedial Investigation, IT, 1994). From the preliminary 

data, IT recommended a more comprehensive investigation to determine nature and extent of 

contamination. 
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In 1998, Bechtel Environmental, Inc. removed soil and other materials from the OB/OD unit 

under contract to Southern Division Naval Facilities Engineering Command in Charleston, South 

Carolina. American Technologies, Inc. (ATI) of Oak Ridge, Tennessee, performed the direct 

removal under subcontract to Bechtel, Inc. EnSafe Inc. of Memphis, Tennessee provided third

party monitoring of these activities. This excavation was performed in accordance with the 

Closure Plan, prepared by EnSafe in 1996. The primary objectives of the Closure Plan were to 

assess the nature and extent of surface material and potential groundwater/surface water impacts 

associated with former facility operations, and provide a means of closure protective of human 

health and the environment. 

Excavated material was screened to remove large metal pieces. No live unexploded ordnance 

(UXO) was encountered during the project. Of the approximately 98 drums of excavated 

\_...• material, 18 contained scrap metal. The drummed material was removed under hazardous waste 

manifest and shipped to the Chemical Waste Management, Inc. hazardous waste disposal facility 

in Emelle, Alabama. 

Excavation and waste management were conducted in accordance with the FDEP-approved 

Closure Plan. The original OB/OD unit, a pit with a nominal IO-foot diameter, was a nominal 30 

feet in diameter after excavation. The unit was excavated to a depth of up to I8 inches or until 

the water table was reached. The actual depth of soil excavated from the bottom of the pit 

ranged from a few inches on the unit end nearest the channel (since this portion was already at 

the water table) to 18 inches on the unit end opposite the channel. Eighteen inches of soil was 

also excavated on all sidewalls except on the channel end of the OB/OD unit where 

approximately 12 inches of soil was removed. Excavation on the channel end was terminated 

when mangrove roots were encountered. As much as possible, the sides of the unit were 

excavated to follow the original contours of the unit. Contaminant concentrations remaining in 

the OB/OD pit exceeded FDEP Soil and Groundwater Cleanup Target Levels (EnSafe, 1999). 
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SAMPLING LOCATIONS/RESULTS 

During the IT study of Demolition Key NW, soil, sediment and groundwater samples were 

collected to determine the impact of site activities. Nine soil samples were collected at the top of 

the water table, which varied from zero to two feet below ground surface (bgs). The soil samples 

were analyzed as follows: three using toxicity charncteristic leaching procedures {TeLP) for 

metals; four for volatile organic compounds {VOes), polyaromatic hydrocarbons {PAHs), 

polychlorinated biphenyls {PeBs ), and Appendix IX metals; one for total organic carbon {TOC), 

grain size, ion exchange capacity, pH, density and moisture content; and one for target analyte 

list/target compound list {TAI./reL) parameters. Two sediment samples were collected in the 

channel between Demolition Key NW and SE and analyzed for voes, P AHs, PeBs, and metals. 

One groundwater grab sample was analyzed for voes, P AHs, pesticides/PCBs and Appendix IX 

metals. Sampling locations are shown on Figure l; exceedances are shown in red 

Numerous metals were detected in surface soil samples. Antimony, arsenic, cadmium, copper 

and lead exceeded current FDEP Soil Cleanup Target Levels (SeTLs). Of three samples 

analyzed for TeLP metals, one showed elevated levels of lead. Arsenic exceeded its 

groundwater protection cleanup goal at three locations in the surface interval only. The SB-9 I

to 2-foot depth interval sample also contained several metals above groundwater protection

based cleanup goals. However, this was a grab sample from boring SB-9 in which surface and 

near-surface sediment were probably entrained, resulting in higher metals concentrations. 
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The sediment samples were collected in the channel between Demolition Key NW and SW. 

These locations would be most likely to receive surface water runoff from the OB/OD unit, but 

the samples did not exceed any inorganic constituent criteria. 

Semivolatile organic compounds (SVOCs) were not detected in samples collected near the 

OB/OD unit, although low concentrations (<I mg/kg) were detected in surface soil samples from 

other ordnance testing/training areas on Demolition Key NW. 

During the 1998 removal action, the soil at the bottom of the OB/OD pit was sampled in 

accordance with the SAP and the QAPP, with two exceptions. Conforming with the FDEP 

Project Manager's preference, the soil samples were leached using TCLP in lieu of the Synthetic 

Precipitate Leaching Procedure, and the total metals analyses were performed for the full list of 

TAL metals in lieu of the abridged list of arsenic, barium, chromium, cadmium, lead and nickel 

as presented in the approved Closure Plan. 

As shown in Figure l, five sampling points were chosen, with sampling point #5 as the duplicate. 

All samples were analyzed for total and TCLP VOCs, SVOCs, Explosives, Metals, FL

Petroleum Recoverable Organics, Ammonia, Nitrate, and Sulfate (EnSafe, 1999). 2,4-

Dinitrotoluene was detected in three samples, two of which exceeded the FDEP criteria for total 

explosives. Sixteen metals were detected in five of the six samples analyzed for total metals; 

antimony, arsenic, barium, copper, lead and manganese exceeded criteria in some of these 

samples. Total metals were compared with FDEP direct exposure residential and 

commercial/industrial criteria to determine exceedanccs. Fourteen metals were detected in the 

samples analyzed for TCLP metals; antimony, arsenic, cadmium, copper, lead, manganese, 

strontium, and zinc exceeded residential criteria in some of these samples. TCLP metals were 

compared with FDEP groundwater criteria to determine exceedances. 
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Soil, TCLP, and groundwalcr cxcccdanccs are shown in Tables l through 3, respectively. In 

1999, the FDEP updated its Soil Cleanup Target Levels since the OB/OD unit closure, and these 

criteria were used to develop lhc tables. 

Table I 
NA.S Kc:y West Dernolition Key N\\.t Soil Criteria Exceedanccs 

(mg/kg) 

San1plc 
ID 
I 

2 

4 

Location 
OBIOD.Pi!':c' ·, .· 

OBiOD Pit 

OB/OD Pit 

Paran1cter 
· .. •'IXliiiilio'ny 

-- :, ·:--ATSey.ic-
; Lead 

Anti1nony 
Arsenic 
Bariutn 

Lead 

Arsenic 
Lead 

· .;.$~,3. , Q'f<J#~!l~~~ii~Sl'tr.1iml,1!12i; •• ~~"™" · 
•.· .. '.·.·.·~ .. !.·.· .. _: .. 4s· .. ···• · ...• Y. ·.~':~~.;;, ... ~'.'.J;.~.~.}.!.~~~ .. ' .• • .• !;;. : .. !'" .. ~'.'.· .. · . .;\rs~ntc .. "~ ·J)!U11ane)l•.1 esµ11.,, ,r~;n"ig'c; .. ·:.· ·.":";:.e,U1~lll9.c,, 

SB-9 OB/OD Pit Antimony 

Notes: 

Arsenic 
Copper 

Lead 

Soil Result 

114.' 
6A 

7;530 
45.5 

9 
187 

1,990 

19.3 
l,540 
2,lOO 

Residential 
FDEP Soil 
Criteria 1 

26. 

,• • ,o.s 
' 400 

26 
O.B 

0.8 
llO 
400 

Industrial 
FDEP Soil 

Criteria 
240 
,3,7 

. 920 
240 
3.7 

87,000 
920 

3.7 
920 

3.7 
76,000 

920 

1FDEP (l999). Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C. 

May 26. 

BQld denotes conce~1tration exceeds both residential and industrial FDEP Soil Criteria. 
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San1plc 
ID 

2 

(:over !nslallation and PostM('/osurr Care Technical Meniorandlun - OB/()/) ()fl fl 

Dcn1olition KeJ', 1VA,)' Key ~t'es! 

'fahtc 2 

June 2 J, 2000 
H 

NAS Key West Dcn1olition Key N\\' TCLP Criteria Excccdanrcs 
(/tg/L) 

Location 

OB/OD Pit 

OBiOD Pit 

Paran1ctcr 

": · Anti!nony 

: : : c ct:r~~. 
. . Lead 
Manganese 

·Strontium 
Antimony 

Lead 
N1anga.nese 
Strontiutn 

Cadmium 
Lead 

lv1anganese 
Strontiurn 

TCLP Result 
1,900 . 
. 130 

''52A · ··' 
16:·!0Q.•·· 

. 2,480 . 
14,500 

14.9 
745 

14,700 
17,IOO 

FDEPTCLP 
Criteria 1 

:· •6 
~\l 

. s . 
f5': . 
50 '. 

4,206 
6 
15 
50 

4,200 

5 
15 
50 

4,200 

Lead 73.7 15 
Manganese 1,660 50 
Strontium 16,500 4 200 

~~~"'''i""'l""=l';f~~~~~tn:~::~ ~~ ..... l!l!!!?<!i!!!:..~--l"!!!!~~~~,,~, 
Note: 
1FDEP (1999). Technical Report: Development of Soil Cleanup Target Levels (,5CTLs) for Chap/er 62-777, F.A.C. , 

May26. 
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1'ablc 3 
NAS Key Wc.~t Demolition Key NW Groundwater (~ritcria Excccdanccs 

(µg/L} 

Location Parameter 
Antimony 
Cadmium .. 
Copper .··•. 
·Lead 
Nickel.·· 
Zinc 

(;roundwatcr Result 

FDEP 
Groundwater 

Criteria 1 

' 6 
. .. ': $ •. 

)·ri7> 
lOQ. 

. >.> s'ooo::·., ... 

iFDEP ( 1999). Technical Report: Development of Soil Cleanup Target levels (SCTLs) ,for Chapter 62-777, F'.A.C. 

May 

5.0 CONCLUSIONS 

A total of 15 soil, two sediment, and one groundwater samples have been collected on 

Demolition Key NW. Seven of the soil samples, including one duplicate, were collected in the 

OB/OD unit area - one during the l 993 preliminary RF!iRJ study, and the rest following the 

1998 soil excavation. The single groundwater sample was collected in 1993 at the OB/OD unit. 

The remaining eight soil samples were collected at other sites (i.e., training and research and 

development areas) over the 8-acre island. Figure 1 shows the distribution of those samples on 

the island. 

All of the samples from the OB/OD unit exceeded current FDEP residential criteria, and four 

exceeded commercial/industrial criteria. Numerous metals were detected in surface soil samples 

collected from the OB/OD unit area, of which antimony, arsenic, barium, copper, lead and 

manganese exceeded current FDEP SCTLs. In the samples analyzed for TCLP metals, 

antimony, arsenic, cadmium, copper, lead, manganese, strontium, and zinc exceeded 

groundwater protection-based cleanup goals. The groundwater sample collected from the 

OB/OD unit in 1993 also had exceedances of antimony, cadmium, copper, lead, nickel and zinc. 

Four of the eight soil samples collected from the other sites on. Demolition Key NW exceeded 

FDEP residential criteria for arsenic and lead, two of the metals exceeding those criteria within 



t-'. 

I 

Cover Installation and Post-Closure Care Technical Memorandum - OB/OD Unit 
Demolition Key, NAS Key West 

June 21, 2000 
Page JO 

the OB/OD unit area. That is not surprising since the same ordnance was likely detonated at all 

sites. The highest measured lead concentration on Demolition Key NW occurred at sampling 

location SB-6, near the center of the island. SVOCs were not detected in samples collected near 

the OB/OD unit, although low concentrations (<I mg/kg) were detected in surface soil samples 

from training and research and development areas. 

The Final Demolition Key Closure Permit Application states the scope of soil removal must be 

to the depth of impact During the 1999 OB/OD unit closure, the original IO-foot diameter unit 

was excavated to 30 feet in diameter, and soil was removed to the depth of the water table 

(approximately 18 inches). As stated in the Demolition Key RCRA Miscellaneous Unit Closure 

Report, closure activities have been in accordance with the scope of the closure permit 

application. 

As discussed above, the residual contamination at the OB/OD unit involves the same constituents 

as the contamination in the training and research and development areas. The Navy believes that 

cleaning the OB/OD unit to concentrations below existing conditions on the remainder of 

Demolition Key NW would be unwarranted. Because the remainder of the key will continue to 

be used as a range, the Navy believes the former OB/OD unit should be covered with a barrier 

and monitored post-closure. Then, the entire island will be addressed under the prevailing 

environmental regulation when the range is no longer in use. 

6.0 SUGGESTED CLOSURE METHODOLOGY 

The Navy's closure methodology includes backfilling and compacting the former OB/OD unit to 

grade with "clean" soil from offsite, allowing native vegetation (i.e., mangrove, which have 

already overtaken the land bridge between the channel and the fonner OB/OD pit, and Australian 

pine trees) to stabilize the soil, and adding the former OB/OD unit to the Navy's Land Use 

Control Implementation Plan (LUCIP). LUCIP monitoring will include: 

• For the first year, quarterly sampling during ebb tide in the top six inches of the water 

column in the channel adjacent to the NW key shoreline for residual metals identified in the 
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former OB/OD unit. Three discrete samples will be collected laterally along the edge of the 

land bridge during each quarter These samples will be statistically compared with sea water 

background samples BG4, BG5 and BG7 (Figure 2), as determined in the Background 

Report for Naval Air Station Key West (Brown & Root, 1997). 

Sample ID 

\ '"·.DG4. 

BG5 

c:BGi. 

Sample ID 

·. ·:BG4. ·.:·,:·.•·· 

BG5 

· 'lien: · 

Table 4 
NAS Key \Vest Dcniolition Key NW Background Sa1nplc Data 

(µg/L) 

Aluminum Antimony Arsenic Bariun1 Beryllium 

26.U· •·.·xm '"'"'" .6.1.u : 6.6) ·· 0.2U 
._;,!J,,;,:.:'i· ·-h' 

26 u 4 UJ 4 u 6.5 J 0.2 u 

.6,6U 0.2U 
••'•"' 

· 26 .y, · --.}.' ·";,;~;~~1:,Mbi~t: :,;~;iii\'~;.: ~~~;i,1+.V 
Copper Lead Manganese Strontium Zinc 

Cadn1ium 

0.4 UJ 

0.4 UJ 

0;4 UJ 

. ""'',A .DJ L >.';/: ~~f!~;:~~~;:_;_;f~:~l~0:Iti~~~l0;~-~~~=1~~;_,y~:-':'.:, , ;~~;~ ,. -}j/f!{ :· ·"· ·;;,., ... ,, :~:;;:~, 0,!_ -. :< .'---, < \ ·.; :, . . 
4UJ 5.IU 2UJ NIA 2 UJ 

4 u ·.'.i_~:_:- -~L~'.1:;~.:::gX~<l~J~~~-1~31 _\:.: 
2:0:J . /1'/R•!)';; : :''£-lj] \S;:;~;c• 

Sample BG4 was collected between the eastern tip of Dredgers Key and the small island to 

the south. The area consists of an east-west channel, approximately I 00 feet wide and 15 

feet deep, bounded by shallow areas on both the north and south sides of the channel. The 

measurements were characteristic of near-shore marine habitats in the Gulf of Mexico with 

small-to-insignificant freshwater inflows (Brown & Root, 1997). 

Sample BG5 was collected approximately five miles north of Key West. The area consists of 

open water in the Gulf of Mexico. The measurements were characteristic of open 

water/offshore habitats in the Gulf of Mexico (Brown & Root, 1997). 
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Sample BG7 was collected in a lagoon and mangrove swamp near Cow Key Channel. The 

area is hydrologically connected by narrow, shallow channels to Cow Key Channel, the 

water depth in the lagoon fluctuates with the tides, and salinities approximate those found in 

open oeean waters. The measurements were characteristic of near-shore marine habitats in 

the Gulf of Mexico with small-to-insignificant freshwater inflows (Brown & Root, 1997). 

• If there are no background exceedances during the first calendar year, samples will be 

collected semi-annually for one year, and then annually for two years. 
I, 

• If there are background exceedances during the first calendar year, samples will be collected 

quarterly until no background exceedances occur, then semi-annually for one year, and 

annually for two years. 

• Quarterly inspections of the former OB/OD unit over the life of the range to ensure sufficient 

cover. 

• Annual reporting to the FDEP throughout the sampling period. 

The soil cover will minimize contact with constituents that may remain onsite, reducing the 

potential for chemical hazards from possible surface contaminants. Technology and personnel 

are also readily available to construct the soil cover. Allowing the native vegetation to reclaim 

the site will reduce wind and water erosion and provide long-term low-maintenance cover. 

7 .O SCHEDULE 

The schedule for completion of the former OB/OD unit closure is shown in Figure 3. Please note 

that Day 0 corresponds with FDEP' s approval of this technical memorandum. 
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I am registered to practice engineering by the Florida Board of Engineers (License Number 

41460). I certify that preparation of the closure documentation for the open burning/open 

detonation unit on Demolition Key NW for NAS Key West, FL was performed under my 

direction, and that the engineering aspects of the closure conform to engineering principals 
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Date Jul V 2. 

Page 1 of 

APPLICATION FOR A HAZARDOUS WASTE FACILITY PERMIT 
PART I· GENERAL 

TO BE COMPLETED BY ALL APPLICANTS 

Please Type or Print 

A. General Information 

1. Type of facility: 
Disposal [ ] 

landfill 
surface impoundment 

Storage [ 1 
containers 
piles 
miscellaneous units 

Treatment [ 1 

[ l 
[ I 

[ l 
[ l 
[ I 

land treatment 
miscellaneous units 

tanks 
surface impoundment 
containment building 

2001 

5 

[ I 
[ I 

[ 1 
[ J 
[ l 

tanks [ J piles [ I 
Incineration [] surface impoundment [ ] 
mlscellaneous units P<l boiler/industrial furnace [ J 

typeofunitOpen Burn/Open Detonation type of unit-----
containment building [ ] 

2. Type of application: [ ] TOP [ ] construction [ ] operation f)(J closure [ ] RD&D 
[ ] construction/operation 

3. Revision Number: _1 __ _ 

4. Date current operation began (or Is expected to begin): January 1, 1987 

5. Facility name· Demolition Key 

FL3170500000 
6. EPAIDEP 1.D. No.:·--------------------------------

7. Facility location or street address:~D_e_m_o_l_i_t_i_· o_n_K_e_y~-----------------

8. F acl Illy mailing address :-"N,,A:.::S'-'K'"'e""y,_.,,W"'e'-'s'-t""----K=e_.y__,W"-'e=s_,,t'-----'-F_,L~----"3"'3'-'0'-4,_0"--.,.5_,0'-'0'-'0"---

DEP Form 62-730.900(2)(a) 
Page 1 of 5 [1·5-95} 

Street or P. 0. Box City State Zip 
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Revision Number 2 

oat.July 2, 2001 

Page 2 of 5 

9. Contact person- Patsy McNeill Telephone: (305 1,_2_9_3_-2_5_8_3 ____ _ 

Tltle: Ha.zardous Waste Manager 
NAS Key West Public Works 

Mailing Address: P. 0. Box 9007 
Street or P.O. Box 

Office 
Key West 

City 

Telephone: (305) 1 o. Operator's name: . .,C"'W"'0'-'4'-"B"'r.,,a.,,s:.;,k_,,o ______ _ 
NAS Key West, Weapons Dept. 

FL 
State 

293-2839 

33040-9007 
Zip 

11. Operator's address :.......1P:........10,....._.B,.q,,x'-'9u.Ou.Ou1 ______ =¥---'"-"'"-"----':.l....--»>i.ut==u.u ___ _ Key West El 33040-9001 
Street or P.O. Box 

Commanding Officer 
12. Facillly owner's name: Capt. L. S. Cotton 

City 

Telephone: (3.Qli) 

State Zip 

293-2107 
NAS Key West 

13. Facility owner's address: . ...:..P..:.'-"0.:.·--=8::.o:.;.x....::c9::.00=1----=:.i...-=='---..:..:'---"==-=-=:::_--Key West FL 33040-9001 
Street or P.O. Box City State 

14. Legal structure: [ ] Corporation [ ] Non-profit Corporation [ ] Partnership [ ] Individual 
{ ) Local Government [ ) State Government [ l Federal Government [ ] Other 

Zip 

15. lf an individual, partnership, or business is operating under an assumed name, specify the county and 
where the name is registered. 

county: __ ...:N=A'-------------·State:. __ :..:N.<../'-'A ________ _ 

16. If the legal structure is a corporation, Indicate the state of incorporation. 

state 

Stale of incorporation:. ___ N_f_A ___________ ~---------------

17. lflhe legal structure is an individual or partnership, list the owners. 

Name: __ ~-~~N~/~A-'----------------~-~-~-~----~ 

Address:~----------------------------------
StreetorP.O. Box City State Zip 

Name: _____ ...,_"------------------------------

Address'------------------------,-----------
Street or P.O. Box City State Zip 

DEP Form 62-730.900(2)(•) 
Page 2 of 5 [1-5-95] 16 



Revision Number 2 

Name: N/A 

Street or P.O. Box City State 

18. Site ownership status: [Xj owned ( j lo be purchased ( J to be leased___years 
( J presenUy leased; the expiration date of the lease Is: 

If leased, indicate: 

Date 

Page 3 of 

Zip 

Landowne~sname:~_N_A_S~Ke_y~W_e_s_t~~~~~~~~~~~~~~~~~~~~~-

Land owner's address: NAS Key West Key West FL 33040-5000 
Street or P.O. Box City State Zip 

19. Name of engineer,.James N. Speakman Registration no.: 41460 

Address: 5724 Summer Trees Ori ve Memphis, TN 38134 
~~~~~~~~S~tr~ee~t~o-r~P~.o~_~B~o-x~~~~~~C~ity~~~~-,,S~ta~te~~~~~Z~ip~~ 

Associated with: EnSafe Inc. 

20. Facility located on Indian land: [ ] yes pq no 

21. Existing or pending environmental permits: (attach a separate sheet if necessary) 

NAME OF PERMIT AGENCY PERMIT NUMBER DATE ISSUED EXPIRATION DATE 

None 

OEP Form 62-730.900(2)(a) 
Page 3 of 5 [1·5·95] 17 
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Date July 2, 2001 

Page 4 of 5 

B. Site Information 

1. Facility location County:..!M"o"'n"'r'-'o"'e"'-____ ,Nearest Community: Key West 

Latitude: 24 35' , 48" N Longitude: 81 47', 45" w 

Section:. __ ,,,N,,_/'-'A _____ Township.:~ ~..,,.;,;_NL.:..:.A _______ Range: N/ A 
UTM #: I I 17 / 419000/2720000 

2. Area of facility site (acres): __ B::..:... 1::4-'---------------------------

3. Attach a scale drawing and photographs of the facility showing the location of all past, present, and future treatment, 
storage and disposal areas. Also show the hazardous wastes traffic pattern including estimated volume and control. 

4. Attach topographic map which show all the features indicated in the instruction sheet for this part. 

5. Is the site located in a 100-year fiood plain? [>(] yes [ ] no 

C. Land Use Information 
None (Military Reservation/Federal Building) 1. Present zoning of the site ___ _: ___ _: ______ .....:. ________ .:_ ______ _ 

2. If a zoning change is needed, what should the new zoning be? _N_/_A _______________ _ 

3. Present land use of site __ Mu.=i_..l_..i""t""a"'r~y___,,R..,,e"s"e"r'-v"'a"'t"'i"'' o,,,n"---------------------

D. Operating Information 

1. Is waste generated on site? [)(] yes [ ] no 

List the SIC codes (4-digit) 

9711 

2. Attach a brief description of the facility operation, nature of the business, and activities that generate, treat, store or 
dispose of hazardous waste. 

3. Using the following table and codes provided, specify, (1) each process used for treating, storing, or disposing of 
hazardous waste (including design capacities) at the facility, and (2) the hazardous waste (or wastes) listed or 
designated in 40 CFR Part 261, including the annual quantities, to be treated, stored, or disposed by each process atthe 
facility. (See the instructions for the list of process codes and units). 

DEP Form 62-730.900(2)(a) 
Page 5 of 5 [1 ·5-95] 18 
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PROCESS PROCESS OESIGN CAPAOTY HAZARDOUS ANNUAL QUANTITY OF Hl\ZARDOUS 

CODE AND UNITS OF MEASURE WASTE CODE WASTE AND UNITS OF MEASURE 

118 (O!l!OO) 0003 90 G 

118 (08/00) 0005 90 G 

T18 (OB/OD) 0006 90 G 

118 (OB/OD) 0008 90 G 

118 (OB/OD) 0009 90 G 

DEP Form 62-730.900(2)(a) 
Page 5 of 5 [1-5-95] 19 
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Page 1 of 3 

P. Information Regarding Potential Releases From Solid Waste Management Units 

Facility name: Oemolition Key 

EPA LO. Number; FL3170500000 

Location: City Ke West 

State Florida 

1. Are there any of the following solid waste management units (existing or clo_sed) at your facility? A Solid Waste 
Management Unit (SWMUl is a discernjble unit at which solid wastes have been placed at any time, irrespective of 
whether the unit was intended for the management of solid or hazardous waste. Such units include au areas at a facility 
where solid waJStes have been routinely and systematically released, as described in the July 27, 1990 Federal Register 
{55 ffi 30798). 
NOlE: DO NOT INCLUDE HAZARDOUS WASTES UNITS CURRENTLY SHOWN IN YOUR PART I! APPLICATION 

Landfill 
Surface irnpoundment 
Land farm 
Waste pile 
Incinerator 
Storage lank 
Container storage area 
Injection wells 
Wastewater treatment units 
Transfer stations 
Waste recycling operations 
Land treatment facility 
Boiler/industrial furnace 
Other (units not listed above) 

OEP Form 17-730.900(2)(c) 
Page 1 of 3 [10-07 ·93] 

YES 

48 

NO 

L 
x 
L 
L 
x 
x 
x x 
x 
X-
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2. If there are "Yes" answers to any of the items in 1. above, please provide a description of the wastes that were stored, 
treated or disposed of in each unit. In particular please focus on whether or not the wastes would be considered as 
hazardous wastes or hazardous constituents under RCRA. Also include any available data on quantities or volumes 
of wastes disposed of and the dates of disposal. Please also provide a description of each unit and include capacity, 
dimensions, and location at facility. Provide a site plan If available. 

NOTE: HllZAROOOS WASTES ARE THOSE IOENTIFIEO IN 40 CFR PART 261. HAZARDOUS CONSTITUENTS ARE THOSE LISTED IN APPENDIX 

VIII OF 40 CFR PART 261. 

3. For the units noted In 1. above and also for those hazardous waste units In your Part B application, please 
describe for each unit all data available on all prior or current releases of hazardous wastes or constituents to the 
environment that may have occurred In the past or still be occurring. 

Please provide the following Information: 

a. Date of release 
b. Type of waste released 
c. Quantity or volume or waste released 
d. Describe nature of release (I.e., spill, overflow, ruptured pipe or tank, etc.) 

See attached Closure Permit Application 

DEP Form 17·730.900(2)(c) 
Page 2 of 3 (10-07·93] 49 
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4. In regard to the prior releases described in 3. above, please provide (for each unit) all analytical data that may be 
available which would describe the nature and extent of environmental contamination that exists as a result of such 
releases. Please focus on concentrations of hazardous wastes or constituents present in contaminated soil or ground 
water. 

See attached Closure Permit Application 

Signature and Certification 

The following certification must be Included with the submitlal of this Information. The certification must be signed by 
a principal executive officer of at least the level of Vice President or by a duly authorized representative of that person. 

I certify under penalty of law that I have personally examined and am familiar with the Information submitted In this 
document and all attachments. Based on my Inquiry of those Individuals Immediately responsible for obtaining the 
information, the information submitted is true, accurate, and complete. l am aware that there are significant penalties 
for submitting false information, including the possibility of fine and Imprisonment. 

Signature 

R.A. Demes, Engineering Director 
Name and Title (typed) 

Demolition Key 

Facility Name 

Date:~ ___ Telephone:oo.s.J29;i 2194 

DEP Form 17-730.900(2)(c) 
Page 3 of3 [10·07·93] 50 
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APPLICATION FOR A HAZARDOUS WASTE FACILITY PERMIT 
CERTIFICATION 

TO BE COMPLETED BY All APPLICANTS 

Facility Name~· _D_e_m_o_l_i t_i_' o_n_K_e_y ______ EPA ID# __ F_L_3_1_7_0_5_0_oo_o_o ______ _ 

1. Operator 

t certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed fo assure that qualified personnel properly gathered and evaluated the information 
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible 
for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete, I am aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations. Further, I agree to comply with the provisions of Chapter 403, Florida Statutes, 
and all rules and regulations of the Department of Environmental Protection. It is understood that the permit is only 
transferable in accordance With Chapter 62-730, F.A.C., and, if granted a permit, the Department of Environmental 
Protection will be notified prior to the sale or legal transfer of the permitted facility, 

Signature of the Operator or Authorized Representative• 

Patricia A. McNeil, Hazardous Waste Manager 
Name and Title (Please type or print) 

Date: ______ Telephone :QQ2J~2~9~3--2=5~8~3~---

•Attach a letter of authorization 

OEP Form 62·730.900(2)(d) 
Page 1 of 4 [1·5·95] 63 
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2. Facility Owner 

This is to certify that I understand this application is submitted for the purpose of obtaining a permit to construct, operate, 
or close a hazardous waste management facility on the property as described. As owner of the facility, I understand fully 
that the facility operator and I are jointly responsible for compliance with the provisions of Chapter 403, Florida Statutes, 
and all rules and regulations of the Department of Environmental Protection. 

Signature of the Facility Owner or Authorized Representative• 

I . S Cotton, Capt. , USN Commanding Officer 
Name and Title (Please type or print) 

Date:. ______ Telephone:Ullii)._,2,.,9~3~--"2'""1"'"0'-7 ___ _ 

•Attach a letter of authorixation 

3. Land Owner 

This is to certify that I, as land owner, understand that this application is submitted for the purpose of obtaining a permit 
to construct, operate, or close a hazardous waste management facility on the property as described. For hazardous 
waste disposal facilities, I further understand !hat I am responsible for providing the notice In the deed to the property 
required by40 CFR §264.119 and §265. 119, as adopted by reference In Chapter 62-730, F.A.C. 

Signature of1he Land Owner or Authorized Representative"' 

L. S. Cotton, Capt., USN Commanding Officer 
Name and Title (Please type or print) 

Date: Telephone:@05) 293-2107 -------
*Attach a letter of authorization 

DEP Form 62·730.900(2)(d) 
Page2of4 [1-5-95] 64 
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4. Professional Engineer Registered in Florida [Complete when required by Chapter 471, F.s. or not 
exempted by Rule 62-730.220(7), F.A.C.) 

This is to certify that the engineering features of this hazardous waste management facility have been designed/examined 
by me and found to conform to engineering rinciples applicable to such facilities. In my professional judgment, this 
facility, when oper!y construct t e and operated, or closed, will Comply with all applicable statutes of the 
State of Flor d and rules of th ep nl o Environmental Protection. 

Na 

Florida Registration Number: __ 4'"'1::..4:..:6'-'0'---------

Mailing Address: 5724 Summer Trees Ori ve 
Street or P.O. Box 

Memphis, TN 38134 
State City 

Date: t;?~/.z.l.k I 
I I 

Telephone~D1) 372-7962 

DEP Fonn 62-730.900(2)(d) 
Page 3 of 4 [1-5-95] 
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5, Professional Geologist Registered in Florida [Complete when required by Chapter 492, F.s. or not 
exempted by Rule 62-730.220(8), FAC,] 

This is to certify that the interpretations of geology at this hazardous waste management facility have been examined 
by me, and the interpretations conform to sound geological principles. In my professional judgement. this facility, when 
properly constructed, maintained and operated, or closed, will comply with all applicable statutes of the State of Florida 
and the rules Of the Department of Environmental Protection. 

Signature 

Steyen J Parker 
Name (please type) 

Florida Registration Number:_1_6_5_1 ___________ _ 

Mailing Address· 313 Wingoway 
Street or P,0. Box 

Mount Pleasant SC 29464 

City State Zip 

Dale: .:2o £~ RoP I TelephoneB.41)~8~8:4~-0~0~2~9~----

[PLEASE AFFIX SEAL] 

DEP Form 62·730.900(2)(d) 
Page 4 of 4 [1·5-95] 66 
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Public Affairs Officer 

Section II.B.6 - Facility Security Information 
Final Demolition Key Closure Permit Appllcaiion 

Revision: 2 
Jul 2, 2001 

• Respond immediately to emergencies at the Emergency Coordinator's request and collect 
information necessary to keep public and local media apprised of peninent facts relating 
to the emergency. 

• Keep abreast of all Navy actions during a closure incident to provide prompt and 
accurate information to concerned parties regarding the nature of the incident and the steps 
being taken to correct the problem. 

• Act as the central point of contact for external information requests and clear all news 
releases with the Commanding Officer and the Emergency Coordinator. 

Commander, Navy Region SE - Code N46EL 

• Provide legal advice/assistance, at the Emergency Coordinator's request, to ensure that all 
necessary information, records, and samples are obtained and safeguarded for possible use 
in legal actions, to recover cost from or by the Navy. 

• Advise the Emergency Coordinator on the legal aspects of emergency response when 
patties other than the Navy are responsible for the emergency. 

• Assist in processing claims associated with the accident/incident, 

This represents the major responsibilities by key response personnel. This section of the 
Contingency Plan is not all inclusive and requires the use of, by all persons, the resources 
available to NAS Key West and Demolition Key during a closure activity incident. 

Contingency Plan Implementation Criteria 

The Contingency Plan must be implemented whenever an incident results in the fullowing: 

l. Fire/Explosion 
a. Fire releases toxic fumes 
b. Fire spreads beyond area of ignition 
c. Fire threatens offsite areas 
d. Fire-fighting agents result in contaminated runoff or 
e. Threat of an uncontrolled/unplanned explosion is imminent 
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notification will automatically infonn the Emergency Coordinator, or his/her alternate, of the 
situation. The Emergency Coordinator (or Alternate Contact) will be responsible for ensuring the 
NAS Key West Emergency Management Department representatives and all other necessary 
response organizations are properly notified. 

For off-base incidents, the initial.Emergency Coordinator may be a civilian appointee until the 
NAS Key West Emergency Coordinator (or Alternate Contact) arrives on scene. The 
NAS Key West Emergency Coordinator will then assume the responsibility of the 
response activity. Assigning ultimate emergency coordination responsibilities to the 
NAS Key West Emergency Coordinator ensures coordination by someone familiar with the 
contents of this permit application, capable of rallying the necessary resources, cognizant of and 
having the ability to apply the appropriate regulations, and familiar with the properties of 
military ordnance. Table II.B-3 lists the Demolition Key Emergency and Alternate Coordinators. 

Primary Contact 

Patsy McNeill 
RCRA Program Manager 
Office (305) 293-2583 
Emergency (305) 797-4454 

Emergency Response Equipment 

Table 11.B-3 
Emergency Coordinators 

Alternate Contact 

CW04 Brasko 
Wea pons Department 
Office (305) 293-2839 
Emergency (305) 293-2653 

Emergency response to incidents involving closure of the Demolition Key 
hazardous waste ordnance treatment facility may require the skills of many different units. Each 
response unit has specific equipment it may use during such an incident. All NAS Key West and 
Demolition Key emergency response equipment shall be maintained in working condition at all 
times or immediately replaced with working equipment of identical function. 

Tables II.B-4 and II.B-5 list emergency response equipment by equipment item and response unit, 
respectively, the quantity of the specific item, and phone number of the unit responsible for 
maintaining and replacing said equipment. 

Emergency response equipment includes PPE, monitoring equipment, communication equipment, 
decontamination equipment, manual use equipment (shovels, rakes, brooms, etc.), 
absorbent/containment equipment, industrial removal/remediation equipment, and 
fire fighting equipment. 
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City of Key West's Fire Department 
Emergency Eqnipment List 

Eqnipment on Ladder (75 ft. Aerial) 

Exhaust fan 

Two lights 

Two rescue ropes (100') 

Bolt cutters (36") 

One 36" pinch bar 

One 42" hooligan 

One high-rise pack 

One Saws-all 

Eqnipment on Pumper 

One 36" bolt cutters 

One 42" hooligan 

One 36" pinch bar 

Assorted nozzles 

200 ft .. 75" hose (booster hose) 

First-aid kit 

200 lb C02 extingnisher 

20 lb. ABC dry chemical extinguisher 

PREVENTIVE PROCEDURES, STRUCTURES, AND EQUIPMENT 

Loading/Unloading Operations 

Any environmentally impacted media will be loaded manually onto vessels for 
subsequent transport to Truman Annex. Forklifts will be used to unload and load said material 
from the vessels and onto trucks, respectively, for transport to the NAS Key West permitted 
hazardous waste storage facility. 

Runoff 

Before construction on the cover system begins, temporary erosion control devices (silt fence 
or straw hay bales) will be placed and staked adjacent to the waterfront downgradient of the 
proposed work. 

Water Supplies 

Emergency water supplies are not required for closure activities. 
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OTHERFEDERALANDSTATELAWS 

This information has been provided in accordance with the requirements of 
40 CFR 270.14 (b)(20), 40 CFR 270.3, and FAC 62-730. OB/OD is a multidisciplinary issue, 
potentially spanning a number of federal and state regulations. In addition to the 
hazardous waste permitting requirements set forth under RCRA regarding miscellaneous units 
( 40 CFR 264 Subpart X), other federal and state laws must be reviewed to determine if they are 
relevant to the closure permitting process, including but not limited to the Clean Water Act, the 
Safe Drinking Water Act, the Endangered Species Act, and the National Historic Preservation Act. 

Air Issues 

Closure of Demolition Key's OB/OD treatment facility involves construction of a soil cover and 
post closure seawater monitoring. NAS Key West does not believe these operations will have any 
effect on air quality. As such, no air issues exist regarding closure operations. 

Coastal Zone Management Act 

The Coastal Zone Management Act (16 U.S. Code [USC] 1451 et seq.) and the 
regulations regarding its implementation (15 CFR 930) apply to Demolition Key since the facility 
lies in a coastal zone as defined in Section 304(1) of 16 USC 1453. Section 307(c)(2) of 
16 USC 1456 states that "any federal agency that shall undertake any development project in the 
coastal zone of a state shall ensure that the project is, to the maximum extent practicable, 
consistent with the enforcement policies of approved state management programs." 

The provisions set forth in 15 CFR 930 require any federal activity to comply with the 
management program of the state in which the facility is located. The monitoring and 
modeling requirements of this permit application will assist in quantifying potential adverse effects, 
if any, on the coastal zone, due to the closure of Demolition Key. 

According to FAC 62-380.23, when an activity requires a permit subject to federal consistency 
review, the issuance or renewal of the permit shall automatically constitute the state's concurrence 
that the permitted activity, as such, is consistent with the federally approved program. This 
would imply that if a permit is issued and complied with, then the provisions of the 
Coastal Zone Management Act are being followed. The Florida Coastal Management Act is in 
Florida Statue (FS) 28-380. Demolition Key shall comply with the contents of this statute. 
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CLOSURE PLAN 

This section replaces Section II.D of the original Final Demolition Key Permit, dated 
June 27, 1997. It has been modified to adhere to closure requirements of Section K of the 
Hazardous Waste Facility Permit Application Instructions and Forms (May 15, 1996). To 
limit modifications to the original submittal of the Final Demolition Key Part B Permit, this section 
retains the numbering convention of the original submittal. 

This closure plan for the former Demolition Key open burning/open detonation (OB/OD) 
hazardous waste ordnance treatment facility satisfies the requirements of 40 CPR 264.111 and 
PAC 67-730. The OB/OD unit covers approximately 940 square feet on the southeast portion of 
Demolition Key NW, as shown on Figure Il.D-1. This facility was used for the OB/OD of 
waste (unserviceable) military ordnance and propellants which were classified as 
RCRA hazardous waste when they were declared waste products. OB/OD operations were 
conducted approximately one to four times per year from approximately 1965 to 1989. The unit 
was not used from 1990 to 1993. The site was reopened for limited use from 1994 until 1995; it 
has not been used since then. During the operating periods, approximately 20 pounds net 
explosive weight (NEW) of unserviceable ordnance were treated annually at the OB/OD unit. 

During this same period, Navy SEAL and Explosive Ordnance Disposal (EOD) personnel 
conducted ordnance training exercises on the remainder of Demolition Key NW. These exercises 
involved the safe destruction of military ordnance, as required in their mission statement for 
annual proficiency training. Testing involved ordnance destruction configuration technique 
modification, developmental testing, and reaction-sequence testing. The island was also used to 
perform emergency response operations on unstable and/or civilian ordnance. 

As part of the original Part B Closure Permit Application (June 27, 1997), excavation of 
contaminated site soil was proposed to provided clean closure. Soil was to be excavated to a depth 
of l foot and to a nominal 10 feet in diameter. In July, 1998, the site was over-excavated to a 
depth of approximately 1.5 feet or until the water table was reached and to a nominal 30 feet in 
diameter. The excavation was limited horizontally by mangrove roots. 

Concentrations in post-removal soil samples from the excavated OB/OD pit still exceeded 
FDEP soil and groundwater cleanup target levels. However, they were similar to concentrations 
in soil samples collected at other areas on the key used for ordnance training, research, and 
development. Since the OB/OD treatment unit is within an active military range, this closure plan 
only addresses the unit and its immediate vicinity. Rather than intensively investigate one single 
OB/OD site, this closure plan proposes to backfill the excavated depression with compacted soil 
and stabilize the surface with native vegetation, thus reducing direct exposure to human and 
ecological receptors. 
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Surface water will be monitored during the post-closure period to identify and prevent any future 
adverse affects to human health and the environment. If concentrations in surface water exceed 
background concentrations, sediment samples and sediment toxicity testing will be added to 
post-closure monitoring. When the entire range is no longer in use, the island will be addressed 
under the prevailing environmental legislation. · 

Facility Description and Operational Parameters 

This open air facility has no protection from weather (see Figure II.D-1 ). The basically 
flat topography, which slopes slightly in all directions toward the Florida Bay, is covered with 
grass, pines, and mangroves. Much of the surrounding area is classified as wetlands. An 
area topographic map is included as Figure Il.B-1. The treatment facility is discussed in 
Section 11.C.1 of this closure permit application. 

Naval Air Station (NAS) Key West generates waste explosives and munitions designated as 
hazardous waste (D004 to DOl 1") due to their reactive and potential toxic characteristics. From 
approximately 1965 to 1995, the Demolition Key OB/OD facility, which is owned and operated 
by NAS Key West, was used to train Navy personnel and test ordnance and munitions. It was also 
used to treat various types of munitions and propellants used by the U.S. Navy through OB or OD. 
The item was relinquished to the NAS Key West Weapons Department for accumulation and 
subsequent treatment as soon as it was declared a hazardous waste based on one of five criteria. 

Criteria for Declaring Ordnance Hazardous: 

• The item exceeded maximum shelf life. 
• The item appeared to have been damaged. 
• The item showed evidence of deterioration. 
• The item was declared surplus or unserviceable. 
• The item could no longer be identified. 

The types of ammunition and explosives shown below have been authorized for treatment through 
OB per Ammunition and Explosives Ashore - Safety Regulations for Handling, Storing, 
Production, Renovation, and Shipping (NA VSEA OP-5). It is assumed that they have been treated 
by OB and/or OD at the subject facility at some time in its operational history. 

• 
• 
• 
• 
• 

Black Powder 
Floating Smoke Pots and Similar Ammunition 
Pyrotechnics 
Smokeless Powder 
High Explosives (Bulk) [TNT] 
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• Cartridge-Actuated Devices (CADs) 
• Demolition Kits 
• TNT Demolition Blocks 
• Tracer Mix and Other Pyrotechnic Mixrures 
• Primers 

Seel/on 11.D - Closure and Post-Closure Plans 
Final Demolition Key Closure Permit Application 

Revision: 2 
Jul 2, 2001 

All OB/OD operations were performed in accordance with NAVSEA OP-5. Due to its restricted 
nature, NAVSEA OP-5 cannot be attached to this closure permit application. However, the 
procedures most recently in use are described in Section II.C.1 of this closure permit application. 

Waste ordnance was burned at the facility on the ground surface. Supplemental materials such as 
diesel fuel may have been used during burning operations in the early stages of facility's life. 
~starter" or initiating fluids have not been used at the facility since treatment operations resumed 
in 1994. Combustion was almost always complete. Following a burn, the area was left unaltered 
for 24 hours to ensure the waste had completely burned. Periodically, ash from the OB treatment 
process was removed and containerized for transport to the permitted storage facility at 
NAS Key West. 

The types of ammunition and explosives classified as reactive wastes, shown below, have been 
authorized for treatment through OD per NAVSEA OP-5. It is also assumed that they have been 
treated at the facility during its initial operation. Since 1989, however, these materials have not 
been treated at Demolition Key. 

• Mortar Ammunition 
• Projectiles 
• Rocket/Missile Warheads 
• Detonators 
• Explosive-Loaded Grenades 
• High-Explosive Bombs 

Although OP-5 allows miscellaneous quantities of waste to be burned based upon the waste type 
and the areal size of the unit, the operators restricted this unit to a 5 pounds NEW per burn limit. 

Maximum One-time Waste Inventory 

The operational maximum quantity of hazardous waste treated at the subject OB/OD facility is 
calculated to be approximately 600 pounds NEW. This amount equates to a one-time maximum 
quantity of 5 pounds NEW (i.e., the operational limit per NAVSEA OP-5) as was designed for 
the facility. The use of the term NEW allowed Navy personnel to treat a variety of ordnance items 
regardless of the gross weight of all items per treatment activity. As such, it is difficult to 
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ascertain the one-time, gross weight maximum of hazardous waste ordnance treated at 
Demolition Key. This quantity could be from 5 pounds to more than 100 pounds. 

Environmental Setting 

Physiogmphy 

Demolition Key NW is one of two twin keys created from dredge materials approximately 
one quarter-mile north-northwest of Fleming Key in the Florida Bay. The two keys are separated 
from Fleming Key by the Garrison Bight Channel. The twin keys (Demolition Key NW and SE) 
were formerly one larger key, which was separated by a shallow channel formed by past 
ordnance testing. Demolition Key NW covers approximately 8.14 generally flat acres which have 
a maximum elevation of 4 to 5 feet above mean sea level (msl). Its topographic features were 
previously detailed in Section 11.C.2 of this report and Figures 11.C-7 and II.C-8. 

Geologic and Hydrogeologic Information 

Section 11.C.2 and Figures II.C-6 to II.C-8 describe regional and local geologic and 
hydrogeologic characteristics. Of principal interest in developing this closure plan are the results 
of previous surface material and shallow groundwater characterization studies. The outcome of 
these studies was discussed in Section 11.C.2 and elements pertinent to sampling and analysis plan 
development are briefly summarized in this closure plan. 

Surface and Vadose Materials 

Surface materials across Demolition Key NW consist of dredge spoils excavated from Florida Bay 
during key construction in the late 1930s to early 1940s. These dredge spoils consist of a mix of 
white to gray gravel to cobble-sized coral/limestone rubble (60%), fine to coarse sand 
(10% to 30%), and brown to gray silt/mud (10% to 30%). The depth of fill ranges from 
2 to -3 feet ms! across the key. The permeability of the dredge spoil material was estimated to be 
2.0 to 6.0 inches per hour based on measurements of tidally influenced groundwater fluctuations. 
Beneath the fill material, the Miami Limestone occurs at an approximate elevation of -3 feet ms!. 

Groundwater 

Groundwater has been studied on Demolition Key NW relative to tidally influenced fluctuations 
and general water quality parameters. Tide-cycle-based measurements indicate direct 
communication between the surficial aquifer and Florida Bay. Groundwater levels fluctuated 
consistently with the rise and fall of the tide, although a time lag was noted. Shallow groundwater 
tidal response was estimated to average approximately 6 inches compared with a 2-foot response 
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in adjacent open water. These measurements indicate that significant shallow aquifer flushing may 
occur with each tide cycle. Because the unit is close to the shore, it is reasonable to expect that 
the tidal flushing action would be more pronounced at this location. 

Based on salinity measured during the groundwater study, no identifiable freshwater lens is present 
on Demolition Key NW. Groundwater salinity near the facility is comparable to salinity recorded 
in the channel separating Demolition Key NW from SE (33.5 parts per thousand [ppt]). 
Figure II. C-9 provided groundwater salinity contours at high tide for Demolition Key NW. 
Salinity readings for both keys at high and low tide are provided in Section 11.C.2. 

Based on surface material characteristics and groundwater tidal fluctuations, it was estimated that 
nearly 399,000 gallons of water moves into and out of the shallow aquifer at Demolition Key NW 
during each tide cycle (approximately 800,000 gallons/day). The daily tidal influences were 
estimated to result in flushing and/or displacement of approximately 35 % of the shallow aquifer 
volume. Groundwater flow is expected to be radial as influenced by tidal conditions. During 
high tide, water from surrounding Florida Bay moves into the shallow aquifer toward the center 
of the key; at low tide, the flow reverses with shallow groundwater moving toward Florida Bay. 
Figure IL C-11 (presented in Section C) shows the potentiometric surface of the shallow aquifer 
during high tide. 

It is widely recognized that the surficial aquifer system in the Florida Keys does not contain water 
of sufficient quality and quantity to be considered a viable freshwater supply. Desalination would 
be required if water from this aquifer were to be used for potable purposes. Demolition Key NW 
has no potable water supply or need for one, and drinking water for the surrounding area 
(Key West, Fleming Key, etc.) is provided via an aqueduct system originating in 
Dade County, Florida. 

Climate 

The general area climate may be characterized as tropical. Refer to Section II. C .2 for details on 
average rainfall, temperature, wind patterns, atmospheric stability class, and hurricane frequency. 

Potential Human Receptors 

Demolition Key is an uninhabited island with restricted access. Potential human receptors include 
NAS Key West personnel engaged in range operations and infrequent trespassers gaining access 
by watercraft. 
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Demolition Key NW is generally flat and supports the invasive/exotic species of Australian pine 
(Casuarina spp.) and Brazilian pepper (Schinus terebinthifolius). The bay cedar 
(Suriana maritima), a plant species protected by Monroe County, and sea-purslane 
(Sesuvium portulacastrum) are abundant. The key was inspected in April 2001 by EnSafe Inc. of 
Memphis, Tennessee. The results are discussed in the following sections. No mammalian, 
migratory bird, or reptile species appear to be using the key as permanent habitat. However, 
local personnel report that it may be used during part of the year as nesting habitat for 
migratory birds: Native bird species appear to use the key year-round. 

The key is thickly vegetated with the entire perimeter lined in a dense cover of mangroves except 
for a short portion of the shoreline section, which is used for island access. This landing supports · 
several mature Australian pines, while dense populations dominated the interior portion of the 
island. The thick layer of pine needles inhibit all but sparse understory vegetation. 

The OB/OD unit is near the southeastern approach to the island, about 15 feet from the shoreline. 
The original OB/OD unit was a 10-foot diameter pit, which was expanded to 30 feet by 
excavation activities in 1998. The site is surrounded and marked with orange plastic fencing 
placed and maintained by Navy personnel. The excavation's extent was restricted by the 
water table and the location of mangrove roots encountered along the channel end. Cobble-sized 
coral/limestone rubble unearthed during the excavation process are still visible throughout the site. 
In the excavated area, a small population of juvenile mangroves, Avicennia germinans, and 
one 8-foot Australian pine have taken root and appear to be flourishing. In addition, hundreds of 
3- to 4-inch black mangrove roots have established themselves in their typical upward nature 
among the juvenile mangroves. 

The area adjacent to the site is relatively barren toward the channel and blanketed with 
pine needles to the interior. The small (2- to 3-foot) berm, an artifact of the excavation process, 
is rigid, vegetated with mangroves, and thus stable. During storm events or exceptionally 
high tides, it is likely that sea water from the channel inundates the excavated depression and may 
explain its ability to support the juvenile mangroves. 

Wetlands on Demolition Key 

According to Chapter 62-340 of the Florida Regulations, Delineation of the Landward Extent of 
Wetlands and Surface Waters, site topography and the presence of four vegetative species have 
determined that Demolition Key NW supports wetland habitat. The four species are the white 
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mangrove (Laguncularia racemosa), red mangrove (Rhizophora mangle), black mangrove, and 
sea-purslane. High tides flood much of the area delineated as wetland and all three of the 
mangrove species are identified as obligate wetland plant species and sea-purslane is a 
succulent herbaceous facultative wetland species. The boundary where wetland hydrology begins 
and ends at the key is undefinable because rocky conditions prevent intrusive investigations. A 
copy of the wetland map is included as Figure II.C-18. Demolition Key SE is not as elevated as 
the Key NW, and sea-purslane is prevalent throughout the entire key and all three mangrove 
species have been noted along its edges. During high tide, this key is almost completely 
inundated. Thus, the smaller key is considered entirely wetland (Section II.C.2). 

Channel 

The channel between the twin keys was formed by ordnance detonation not associated with 
hazardous waste treatment, and has been maintained by storm and sea erosion. Prior to the keys 
being divided, demolition and testing were generally conducted in the center of the island, on the 
seaward parts. As demolition occurred, the Florida Bay encroached, aided by waters filling 
craters, storms, etc. Demolition continued inland as the Florida Bay encroached; eventually the 
key was bisected. 

As described in Section II.C.2-5, large craters were seen throughout the channel. These craters, 
20 to 50 feet in diameter and up to 10 feet deep, are reported to be the result of World War II-era 
sea mines being towed into the area and detonated in the water. Depths in some areas of the 
channel ranged from l to 3 feet and 4 to 10 feet in others. Today the narrow channel still harbors 
several craters, but the swift and vigorous current has likely diminished their dimensions by 
scouring and redepositing bottom sediments. 

The current channel, which is approximately 150 feet long and only 15 to 20 feet wide, carries 
a swift current from the deeper Garrison Bight Channel (to the east) through the narrow cut 
dividing the island, and then disperses into a shallow (1 to 3 feet) flat to the west. This flat area 
extends from the northern portion of Demolition Key NW to the southern portion of 
Demolition Key SE. 

The shallow flats adjacent to Demolition Key's west end are a habitat for mangrove establishment. 
As the mangroves mature, their branches overhang the waters, eventually creating a habitat for 
juvenile fish and crustaceans. The shallow waters limit the size of predators that can be supported 
in the area. 

The high flow rate in the channel limits any submerged aquatic vegetation from the 
middle (deepest) portion of the channel; however, submerged vegetation has established in areas 
of low-ene~gy flow across the flats. The northwest, windward side of the key had quiet waters 
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bordering mangroves. Several patches of turtle grass (Thallasia testudinum) were observed when 
approaching the island. This habitat would harbor the following invertebrate species: 
spiny lobster (Panulirus argus), queen conch (Strombus gigas), hawkwing conch (S. Raninus), 
Caribbean vase conch (Vasum muicatum), and hermit crabs (Petrochirus diogenes). The waters 
surrounding Demolition Key would be expected to support nursery inhabitants from the 
following species: red snapper, yellow-tail snapper, and mutton snapper (all members of the 
Lutjanus genus.) The quieter waters also support the larger predatory fish representatives such 
as barracuda (Sphyraena barracuda) and tarpon (Mega/ops atlanticus). 

Florida Bay 

The bay surrounding Demolition Key consists of relatively deep waters within the 
Garrison Bight Channel to the south and east and shallow waters to the northwest. The 
Garrison Bight Channel trends northeast-southwest and extends from Demolition Key to 
Fleming Key. The channel is approximately 12 feet deep. Waters on the opposite side of 
Demolition Key (from Garrison Bight Channel) are relatively shallow, ranging from I to 3 feet 
with relatively low relief. Demolition Key is tidally influenced. During high tide, the smaller of 
the two keys was almost completely inundated. However, the larger key is higher in elevation and 
does not appear to be as inundated by tides. 

The shallow waters west of Demolition Key support patches of turtle grass (Thallassia testudinum) 
a common food and habitat for the queen conch (Strombus gigas). The water surrounding 
Demolition Key also supports abundant marine grass beds at shallow depths. These grass beds 
provide habitat for fish and other marine organisms and are a vital component of the benthic food 
web. Healthy communities of marine grass heds are reported to be present near Demolition Key. 
Many commercially and recreationally important fish species are reported to live and feed in the 
area of Demolition Key (Monroe County Comprehensive Plan). 

The nearby surface waters are used for recreation and transportation. The 
navigable Garrison Bight Channel runs adjacent to the key, but was closed during OB/OD 
(see Section II.C.2). 

Regional Fisheries 

Seagrass beds are transitional habitats between the coral reef and mangrove habitats. As such, 
they are important to many species of both ecosystems. They provide abundant food and shelter 
for many species of fish, sea turtles, and invertebrates. They represent the richest nursery and 
feeding grounds in South Florida's coastal waterways. In addition to representing a 
primary resource for grazers, seagrasses provide vast amounts of energy via detritus that may 
cycle internally or be expected in mangrove or coral reef communities. 
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Many species of fish complete their life cycle within the mangrove community. Others depend 
on mangroves during juvenile life stages and migrate to grassbeds and/or coral reefs when mature. 
Others are seasonally or locally abundant. Many of the invertebrates and fishes are important to 
the region's recreational and commercial fisheries (Monroe County Comprehensive Plan). 

Threatened and Endangered Species 

Four governmental organizations (US Fish and Wildlife Service, Florida Game and 
Freshwater Fish Commission [FGFFC], NAS Key West Natural Resources Department, and 
Monroe County) which have knowledge of the area were contacted to determine whether 
threatened or endangered species may live on Demolition Key. None of, these groups had any 
evidence that threatened or endangered species live on the key. According to the FGFFC, the 
least tern (a listed threatened/endangered species) may nest on Demolition Key from 
March to June, although there have been no records of nesting colonies. To protect the nesting 
and survival of the least tern, no testing or training operations are conducted at the 
Demolition Keys during these months. Monroe County has published a map showing threatened 
and endangered species known to live in the area. None of these species' habitat was noted on 
Demolition Key or within approximately 3 miles of it. 

At least one plant species listed for protection by Monroe County, the bay cedar (S. maritima), 
is common on Demolition Key. Since this species is listed by Monroe County, it has no 
legal status in relation to Demolition Key. 

Demolition Key is also between the Key West National Wildlife Refuge, approximately 2.5 miles 
west of Truman Annex, and the Great White Heron National Wildlife Refuge, approximately 
one half-mile north-northeast of Demolition Key. No endangered or threatened species habitat or 
other sensitive environments are known to be on these preserves (See Section II.C.2). 

No white sandy beaches were noted on the island, removing the chance that sea turtles would 
nest there. 

Migratory Bird Habitat 

The red and black mangroves along the shore of Demolition Key NW have reached heights 
of 30 feet and provide habitat and nesting sites for wading birds, perching birds, and 
other migratory species. Large migratory species such as the great white heron 
(Ardea occidentalis) and the great blue heron (A. herodias) are common in the area, as are 
the smaller species such as the little blue heron (Florida caerulea) and the night heron 
(Nyctanassa sp). 
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According to the NAS Key West Natural Resources Management Department, September and 
October are the only months when any of three common migratory bird species would not be 
considered to possibly nest on Demolition Key. This conclusion is based on a review of species 
that live in the area and known characteristics about their breeding behavior. FGFCC also 
concurred with the NAS Key West natural resource manager concerning when migratory birds 
may nest on Demolition Key (See Section ILC.2). 

Previous Investigation and Removal Action 

IT Corporation, 1993 

In May 1990, IT Corporation (IT) conducted a preliminary remedial investigation (RI) at several 
of the Navy's Installation Restoration program sites at NAS Key West. After the preliminary RI, 
the EPA issued a Hazardous and Solid Waste Amendments permit for NAS Key West. During 
this process, each site was grouped into one of the following categories: (1) sites requiring 
additional RCRA Facility Investigation (RFI) work, (2) sites requiring an RFI, (3) sites requiring 
additional RI work, or (4) sites requiring preliminary RI work. Demolition Key NW was grouped 
into the fourth category. Therefore, from March to May 1993, IT conducted a 
preliminary study on Demolition Key NW. These sampling and analysis efforts chiefly focused 
on metals and semivolatile compounds in environmental media (Final Report, 
RCRA Facility Investigation/Remedial Investigation, IT, 1994). From the preliminary data, 
IT recommended a more comprehensive investigation to determine the nature and extent of 
contamination. 

EnSafe Inc., 1999 

In 1998, EnSafe Inc. of Memphis, Tennessee, provided third-party monitoring of 
Bechtel Environmental, Inc. as soil and other materials were removed from the OB/OD unit under 
contract to Southern Division Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM) in Charleston, South Carolina. American Technologies, Inc. of 
Oak Ridge, Tennessee, performed the direct removal under subcontract to Bechtel, Inc. This 
excavation was performed in accordance with EnSafe's 1997 FDEP-approved closure plan. Its 
primary objectives were to assess the nature and extent of surface material and potential 
groundwater/surface water impacts associated with former units operations, and provide a means 
of closure protective of human health and the environment. The sampling and analysis plan for 
these closure activities is in Appendix F. The project quality assurance plan is in Appendix E. 

Excavated material was screened to remove large metal pieces. No live unexploded ordnance was 
encountered during the project. Of the approximately 98 drums of excavated material, 
18 contained scrap metal. The drummed material was removed under a hazardous waste manifest 
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and shipped to the Chemical Waste Management, Inc. hazardous waste disposal facility in Emelle, Alabama. 
As previously described, the original IO-foot-diameter OB/OD unit was over-excavated to a 
nominal 30 feet in diameter and down as far as 18 inches or until the water table was reached. 
The actual depth of soil excavated from the bottom of the pit ranged from a few inches on the end 
nearest the channel to 18 inches on the end opposite the channel. Eighteen inches of soil were also 
excavated on all sidewalls, except on the channel end of the OB/OD unit where approximately 
12 inches of soil were removed. Excavation on the channel end was terminated when mangrove 
roots were encountered. The sides of the unit were excavated to follow the original contours of 
the unit as much as possible. Confirmation samples from the OB/OD pit contained residual 
contaminant concentrations exceeding FDEP's soil and groundwater cleanup target levels 
(EnSafe, 1999). 

Sampling Locations/Results 

During the IT study of Demolition Key NW, soil, sediment and groundwater samples were 
collected to determine the impact of site activities. Nine soil samples (SB-I to SB-9) were 
collected at the top of the water table, which varied from 0 to 2 feet below ground surface (bgs). 
Sediment and surface water samples were also collected in the channel between 
Demolition Key NW and SE. The sampling scenario is summarized below. Sampling locations 
are shown on Figure 11.D-2; exceedances are shown in red. 

Matrix 

Soil 

Sediment 

Groundwater 

No. of Samples Analytical Parameters 

3 Toxicity Characteristic Leaching Procedure (TCLP) for metals 

4 Volatile Organic Compounds (VOCs), polynuclear aromatic hydrocarbons 
(PAHs), polychlorinated biphenyls (PCBs), and Appendix IX metals 

1 Total Organic Carbon (TOC), grain size, ion-exchange capacity, pH, density and 
moisture content 

2 

1 

Target Analyte List/Target Compound List (TAL/TCL) parameters 

voes, PAHs, PCBs, and metals 

VOCs, PAHs, pesticides/PCBs and Appendix IX metals 

Numerous metals were detected in surface soil samples. Antimony, arsenic, cadmium, copper and 
lead exceeded current FDEP soil cleanup target levels (SCTLs). Of three samples analyzed for 
TCLP metals, lead concentrations exceeded SCTLs in one. Arsenic exceeded its 
groundwater protection soil cleanup goal at three locations in the surface interval only. A 
water sample collected from SB-9 also contained several metals above groundwater 
protection-based cleanup goals. 
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Sediment samples were collected in the channel areas between Demolition Key NW and SW that 
would most likely receive surface water runoff from the OB/OD unit. However, no inorganics 
exceeded their criteria in these sediment samples. 

PAH compounds were not detected in samples collected near the OB/OD unit, although 
low concentrations ( < 1 mg/kg) were detected in surface soil samples from other 

. ordnance testing/training areas on Demolition Key NW. 

During the 1998 removal action, soil samples were collected from the bottom of the OB/OD pit 
in accordance with the SAP and the QAPP, with two exceptions. Based on the FDEP project 
manager's preference, the soil samples were leached using TCLP in lieu of the proposed 
synthetic precipitate leaching procedure, and the total metals analyses were performed for the 
full list of TAL metals in lieu of the abridged list of arsenic, barium, chromium, cadmium, lead, 
and nickel. 

As shown on Figure Il.D-2, five sampling points were chosen, with soil from sample no. 5 
submitted for duplicate quality assurance/quality control analyses. All samples were analyzed for 
total and TCLP VOCs, SVOCs, explosives, metals, FL-petroleum recoverable organics, 
ammonia, nitrate, and sulfate (EnSafe, 1999). 2,4-dinitrotoluene was detected in three samples, 
two of which exceeded the FDEP criteria for total explosives. Sixteen metals were detected in 
five of the six (five primary and one duplicate) samples analyzed for total metals; antimony, 
arsenic, barium, copper, lead and manganese exceeded criteria in some of these samples. 
Total metals were compared with FDEP direct exposure residential and commercial/industrial 
criteria to determine exceedances. Fourteen metals were detected in the samples analyzed for 
TCLP metals; antimony, arsenic, cadmium, copper, lead, manganese, strontium, and zinc 
exceeded residential criteria for some of these samples. TCLP metals were compared with 
FDEP groundwater criteria to determine exceedances. 

Soil, TCLP, and groundwater exceedances are shown in Tables II D-1 to II D-3. The FDEP has 
updated its soil cleanup target levels since the OB/OD unit closure; the more recent 1999 criteria 
were used to develop the tables. 
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Sample ID 

l 

2 

3 

4 

SB-3 

SB-4 

SB-5 

SB-9 

Notes: 
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NAS Key West Demolition Key NW Soil Criteria Exceedances (mg/kg) 

Residential Industrial 
FDEP Soil FDEPSoll 

Location Parameter Soll Result Criteria' Criteria 

OB/OD Pit Antimony 114 26 240 
Arsenic 6.4 0.8 3.7 

Lead 7,530 400 920 

OB/OD Pit Antimony 45.5 26 240 
Arsenic 9 0.8 3.7 
Barium 187 llO 87,000 
Lead 1,990 400 920 

Manganese 4,040 1,600 22,000 

OB/OD Pit Arsenic 3.7 0.8 3.7 
Barium 129 110 87,000 
Lead 875 400 920 

OB/OD Pit Arsenic 7.5 0.8 3.7 
Lead 610 400 920 

Ordnance Arsenic 1 0.8 3.7 
Testing/Training 

Ordnance Arsenic 0.96 0.8 3.7 
Testing/Training 

Ordnance Arsenic 1.4 0.8 3.7 
Testing/Training 

OB/OD Pit Antimony 43.5 26 240 
Arsenic 19.3 0.8 3.7 
Copper 1,540 110 76,000 
Lead 2,100 400 920 

'FDEP (1999). Technical Report: Development of Soil Cleanup Target Levels (SCI'Ls) for Chapter 62-m, F.A.C., 
May26. 
Bold denotes concentration exceeds both residential and industrial l'DEP Soil Criteria. 
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1 

2 

3 

4 

5 

• 

D 

SB-6 

Note: 
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NAS Key West Demolition Key NW TCLP Criteria Exceedances (µg/L) 

FDEPTCLP 
Location Parameter TCLP Result Cl"iteria1 

OB/OD Pit Antimony 1,900 6 
Arsenic 130 50 

Cadmium 52.4 5 
Lead 16,400 15 

Manganese 2,480 50 
Strontium 14,500 4,200 

OB/OD Pit Antimony 14.9 6 
Lead 745 15 

Manganese 14, 700 50 
Strontium 17,100 4,200 

Zinc 22,500 s.ooo 
OB/OD Pit Antimony 32.3 6 

Cadmium 115 5 
Copper 1,790 1,000 

Lead 1,420 IS 
Manganese 8,010 so 
Strontium 20,600 4,200 

Zine 37,600 5,000 

OB/OD Pit Antimony 42.2 6 
Cadmium 48 5 

Lead 2,470 15 
Manganese 7,440 50 
Strontium 17,700 4,200 

Zinc 25,000 5,000 

OB/OD Pit Antimony 7 6 
Cadmium 40.2 5 

Lead 92.3 15 
Manganese 2,690 50 
Strontium 17,900 4,200 

Zinc 8,000 5,000 

OB/OD Pit Cadmium 22.9 5 
Lead 73.7 15 

Manganese 1,660 50 
Strontium 16,500 4,200 

Ordnance Testin•!rrainin• Lead 22,900 15 

1FDEP (1999). Tectmical Report: Development of Soil Cleanup Target Levels (SCI'Ls) for Chapter 62-777, F.A.C., May 26. 
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SB-9 

Note: 

Table II D-3 
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NAS Key West Demolition Key NW Groundwater Criteria Exceedances (µg!L) 

FDEP Groundwater 
Location Parameter Groundwater Result Criteria' 

OB/OD Pit Antimony 249 6 
Cadmium 52.2 5 
Copper 4,070 1,000 
Lead 1,610 15 
Nickel 116 100 
Zinc 23,500 5,000 

'FDEP (1999). Technical Report: Development of Soil Cleanup Target Levels (SCI'Ls) for Chapter 62-777, F.A.C., 
May. 

Summary 

In all, 15 soil samples, two sediment samples, and one groundwater sample have been collected 
on Demolition Key NW. Seven of the soil samples, including one duplicate, were collected in the 
OB/OD unit area - one during the 1993 preliminary RFI/RI study, and the rest following the 
1998 soil excavation. The single groundwater sample was collected in 1993 at the OB/OD unit. 
The remaining eight soil samples were collected at other sites (i.e., training and research and 
development areas) over the 8-acre island. 

All of the samples from the OB/OD unit exceeded current FDEP residential criteria; four exceeded 
commercial/industrial criteria. Numerous metals were detected in surface soil samples from the 
OBIOD unit area; antimony, arsenic, barium, copper, lead, and manganese exceeded current 
FDEP SCTLs. In the samples analyzed for TCLP metals, antimony, arsenic, cadmium, copper, 
lead, manganese, strontium, and zinc exceeded groundwater protection-based cleanup goals. In 
the groundwater sample collected from the OB/OD unit in 1993, antimony, cadmium, copper, 
lead, nickel, and zinc exceeded FDEP groundwater criteria. 

Four of the eight soil samples collected from the other sites on Demolition Key NW exceeded 
FDEP residential criteria for arsenic and lead; two of exceedances were in the OB/OD unit area. 
That is not surprising since the same ordnance was likely detonated at all sites. The 
highest measured lead concentration on Demolition Key NW occurred at sampling location SB-6, 
near the center of the island. SVOCs were not detected in samples collected near the OB/OD unit, 
although low concentrations ( < l mg/kg) were detected in surface soil samples from training and 
research and development areas. 
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As discussed above, groundwater is not a drinking water source. Therefore, the primary pathway 
of exposure is incidental ingestion and dermal contact with contaminated soil from site trespassers 
and site workers. To reduce this risk, this closure plan proposes to cover the site with clean soil, 
place warning signs, and restrict disturbance of the former treatment unit. These measures are 
intended to eliminate the soil to human receptor pathway. 

Ecological Considerations 

To evaluate ecological risk, residual soil concentrations from the 1998 removal action are 
compared with USEPA recommended ecological screening values (ESVs) for soil 
(see Table II.D-4). Concentrations in samples from the pit exceed numerous ESVs. As shown 
in Table II.D-4, some parameters only slightly exceeded their ESVs (barium, nickel, and tin), but 
several parameters' maximum concentrations were orders of magnitude above their ESVs, 
including aluminum, cadmium, chromium, copper, lead, manganese, and zinc. For these 
parameters, even the lowest detected concentration exceeded the ESV, suggesting potential risk 
to ecological receptors. 

Nearly all the maximum concentrations were detected in the sample from the center of the pit 
(Sample No. 2). Aluminum, antimony, lead and 2-butanone were highest in the soil sample from 
between the pit and the channel (Sample No. 1), which may signify a migration pathway. The 
single SVOC, hexachlorobenzene, was detected in soil on the southwest side of the excavation 
(Sample No. 4) and the highest strontium concentration was in Sample No. 5 on the northeast side 
of the excavation. 

Table II.D4 
Comparison to Ecological Screening Values for Soll 

No. of Range of· Sample with 
Parameter Detections Concentrations ESVs' Maximum Concentration 

voes "'"'k"I 
2-Butanone (MEK) 1/6 15 NA l 

SVOCs lu!!/k2l 

Hexachlorobenzene 1/6 150 2500 4 
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Parameter 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Strontium 

Tin 

Vanadium 

Zinc 

Sulfate 

Nitrate-Nitrite-N 

2,4-Dinitrotoluene 

TPH 180151 

Notes: 

Table II.D-4 
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Comparison to Ecological Screening Values for Soil 

No. of Range of Sample with 
Detections Concentrations ESVs' Maxim.um Concentration 

Metals (m!!/k!!) 

616 1090 - 36100 so 1 

616 1.6 - 114 3.S I 

616 0.67 - 9.0 10 2 

616 32.5 - 187 16S 2 

616 0.18 - 0.28 1.1 2 

616 3.9 - 34.1 1.6 2 

6/6 4.9 - 55.1 0.4 2 

616 88.4 - 3700 40 2 

616 57.7 - 7530 so 1 

616 88.8- 4040 100 2 

516 0.05 0.1 0.1 2 

6/6 2.5 - 40.3 30 2 

616 1090 - 3600 NA 5 

616 7.2 - 72.9 53 2 

6/6 2.0 - 7.9 2.0 2 

6/6 417 - 8420 so 2 

Other Parameters (m<>lkv) 

616 680 - 2100 NA 1 

116 2.1 NA 5 

316 273 - 3230 NA 4 

3/6 11 - 1600 NA 1 

1 Ecological Screening Values from USEPA's 1998 Ecological Screening Values, Table of Recommended ESVs for 
Soil, WSRC-TR-98-00110, Region 4. 
Bold = ESV exceeded by maximum concentration. 
Box = ESV exceeded by the minimum concentration 
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As indicated by the exceedances of USEPA's ESVs, it is anticipated that ecological receptors 
exposed to the residual soil concentrations at the OB/OD site would be at risk for adverse effects. 
To reduce this risk, the closure plan proposes to cover the OB/OD site with clean soil, thus 
eliminating the soil-to-receptor exposure pathway. 

The remaining ecological concern would then be residual subsurface soil contaminants below the 
water table which was beyond the vertical extent of the original excavation. Residual soil 
contaminants could leach to groundwater, then migrate off site to the adjacent channel and make 
direct contact with aquatic receptors. Because Demolition Key NW is an active range with similar 
contaminants across the island from past training activities, additional removal of soils below the 
water table at the OB/OD disposal site is not considered practical. This closure plan proposes to 
instead monitor surface water from the channel and compare detected concentrations with those 
from samples collected from FDEP-approved background locations. If the maximum detected 
background concentration for each metal is exceeded, sediment and aquatic biota near the 
OB/OD site will also be monitored. When OB/OD training exercises cease and the range closes, 
the entire island will be addressed under prevailing environmental legislation. 

Comparative Studies of Similar Sites 

To provide further rationale for post-closure monitoring of the Demolition Key NW OB/OD site, 
the investigations of two similar sites in the same general area were compared with the 
OB/OD site. Installation Restoration (IR) l, the Truman Annex Refuse Disposal Area, and IR 8, 
the Fleming Key South Landfill. As with Demolition Key NW, both IR l and IR 8 are adjacent to 
the Gulf of Mexico. Both sites underwent a preliminary investigation, an RPI/RI, which included 
a Phase I ERA, and a Supplemental RFI/RI with a Phase II ERA. The primary contaminants at 
both sites were inorganics (Tetra Tech NUS. Sept. 2000. Decision Document/or IR 1 and IR 8, 
Naval Air Station, Key West, Florida. AIK-00-0288, Rev. 1.) 

Truman Annex Refuse Disposal Area: IR 1 is a 7-acre disposal area at the southwest end of 
Key West used as a general refuse disposal and open burning area from 1952 to the mid-1960s. 
No restrictions were placed on the types of waste disposed of at the site; therefore it may have 
received waste paint thinners and solvents in addition to general refuse. 

Numerous metals in soil exceeded FDEP action levels: aluminum, antimony, arsenic, barium, 
beryllium, cadmium, copper, iron, lead, manganese, mercury, nickel, tin, and vanadium. Based 
on the resulting analytical data, an immediate removal action was performed at IR 1; nearly 
5,000 cubic yards of contaminated soil were removed. This soil removal eliminated the need for 
additional remedial action. However, elevated concentrations of some contaminants, 
primarily metals, remain in soil, sediment, surface water, and groundwater at IR l. 
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Due to the highly compacted soils, sparse vegetation, and other restrictive site features, the 
Phase I ERA concluded that surface soil at IR 1 posed minimal risk to terrestrial receptors. The 
greatest potential risk (from metals) was to aquatic organisms through direct contact via 
groundwater discharges and, to a much lesser extent, contact with contaminated sediment. The 
overall conclusion of the ERA was that moderate-to-high potential risks were present from 
several constituents in various media, primarily aquatic, and that further ecological evaluation was 
warranted to more fully characterize ecological risk. The IR 1 disposal site then underwent a 
supplemental RFl/RI, which included a Phase II ERA. 

The Phase II ERA indicated elevated concentrations of copper, lead, and zinc in sediment, 
suggesting potential risk to benthic receptors. Runoff appeared to be the primary migration 
pathway. Because the Supplemental RFI/RI soil sampling did not include inorganic analyses, the 
ERA could not determine if IR 1 soils were the source of these compounds in sediment, but they 
were retained as ecological contaminants of concern for both soil and sediment due to their 
potential for migration (via runoff) to aquatic habitats near IR 1. For this reason, sediment toxicity 
testing was performed; based on the results, risks to ecological receptors may exist at a 
single location. Sediment in this area will be monitored to ensure that the remedy is protective of 
the environment. 

Fleming Key South Landfill: IR 8 is a 45-acre landfill at which approximately 8,000 tons of 
unknown waste were disposed of annually from 1962 to 1982. The waste disposal activities of the 
City of Key West and Sigsbee Key (Dredgers Key) were combined with those of the Navy. The 
open trench disposal method was used, with trenches typically 25 feet wide, 10 feet deep, and 
500 to 1,000 feet long and often full of sea water when filled. Combustible wastes were also 
burned here. 

At IR 8, metals and pesticides were the most widespread contaminants detected; all exceeded 
FDEP action levels. The metals were antimony, arsenic, cadmium, chromium, copper, cyanide, 
lead, mercury, nickel, thallium, tin, and zinc. Ecological risks from contamination were 
calculated during the supplemental RFI/RI; based on sediment toxicity testing, 
potential ecological risks from site-related contaminants at IR 8 appeared to be negligible. 

Selected Remedies: The selected remedies for each site (IR 1 and IR 8) were: (1) to implement 
land-use controls, which would restrict site access and (2) conduct periodic performance sampling 
of sediment and groundwater at both sites and biota at IR 1 to ensure the selected remedies are 
protective of the environment. 
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Although metals in residual soils at the Demolition Key NW OB/OD site exceeded soil criteria, 
the impact of exceedances on terrestrial receptors will be minimal if the site is covered with 
clean soil and re-vegetated. A vegetated buffer between the site and the channel will also 
minimize the potential of cross-media transport of surface soils. To monitor the migration of 
potentially contaminated groundwater to the nearby channel, surface water samples will be 
collected at the shoreline. It is anticipated that the rapid flow in the channel would quickly dilute 
and disperse any residual contaminants washed in by the surface water or leached via groundwater 
transport due to the velocity of current in the immediate area. 

Based on the performance monitoring remedies proposed for the two similar sites at Key West 
(IR 1 disposal site and IR 8 landfill), it would be reasonable to expect similar remedies to be 
effective at Demolition Key NW. When range operations at Demolition Key NW cease, the 
entire island can be addressed under the prevailing legislation. 

Closure Performance Standard 

The facility will be closed in a manner that: 

• Minimizes the need for further maintenance. 

• Controls, minimizes, or eliminates, to the extent necessary to protect human health and the 
environment, post-closure escape of hazardous waste, hazardous waste constituents, 
leachate, contaminated runoff, or hazardous waste decomposition products to the ground, 
surface waters, or the atmosphere. 

• Complies with the closure requirements of 40 CFR 264.111 and FAC 67-730. 

The general steps required to accomplish this closure standard are: 

• Placement of temporary erosion controls 

• Placement and compaction of a soil cover in the former OB/OD excavation 

• Planting of native vegetation to stabilize the cover and reduce erosion 

• Certification of closure 
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• Implementation of post-closure care, which includes surface water (seawater) monitoring 
and restricting site access. 

A professional engineer registered in Florida will certify that all closure activities are conducted 
in accordance with this closure permit. 

Final Closure 

This action will constitute the final closure of the RCRA OB/OD unit at Demolition Key. 
However, when the active range is closed, the entire island will be addressed under the prevailing 
environmental legislation. 

Corrective Action 

The Navy's final closure of the OB/OD unit includes backfilling the excavation and compacting 
to grade with "clean" soil from offsite (Miami oolitic limestone). The cover soil will be placed 
in 6-inch loose lifts and compacted to 95% density. The top lift will consist of soil that can 
support native vegetation (see Figures II.D-3 and II. D-4). The area will be planted with a 
native vegetation (lantana) to stabilize the soil, but naturally occurring island vegetation will be 
allowed to migrate into the area. Since the first removal action in 1998, juvenile mangroves have 
sprouted inside the excavated pit. To properly place and compact the cover soil, the 
juvenile mangroves will be covered or displaced. 

Temporary Sediment Controls 

Before construction of the cover system begins, temporary erosion control devices (silt fence 
or straw hay bales) will be placed and staked adjacent to the waterfront downgradient of the 
proposed work. 

Cover Soil 

The cover soil will consist of Miami oolitic limestone with particle size no larger than 
one half-inch, with 50 % passing no. 200 sieve and 90% passing no. 4 sieve. It will be placed in 
a maximum 6-inch loose lifts and compacted to 95 % density. During placement and compaction, 
the soil moisture content will be at optimum to +4 % wet of optimum. 

A fixing agent will not be added to the cover soil since it will not help prevent contaminants 
leaching from the underlying soil, which is being infiltrated with tidally influenced groundwater. 
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The top 6 inches of the cover system will be soil that can sustain the native vegetation (lantana). 
The soil will be a mixture of uncompacted Miami oolitic limestone, topsoil, and a hydrating gel. 
The mix ratio will be 65 % oolite, 30 % topsoil, and 5 % hydrating gel. The gel will promote 
growth in the early vegetation stages. 

Finish Grade 

After the vegetative soil is placed, the surface will have positive sheet drainage flow to the 
waterfront, without pools, ruts, or depressions. Any surface depression will be filled to 
surrounding elevations and graded to maintain positive drainage. 

Vegetation 

Lantana, a native Keys vegetation, will be plugged/planted on all disturbed areas above the high 
tide watermark. The Iantana will be viable plants between six and 18 months old. At a minimum, 
the plants will be plugged 6 inches into the surface and spaced 4 feet center-to-center. If 
conditions or time of year warrant a different plant, a natural vegetation species similar to lantana 
will be substituted. 

Fertilization 

Fertilizer will be applied before planting to all areas requiring vegetation at a rate of 300 pounds 
per acre (lbs/acre). The fertilizer will contain 17% nitrogen, 17% phosphorus, and 17% potash. 

Mulching 

Mulch will be placed over all disturbed areas to prevent erosion ata rate of2,000 lbs/acre. It will 
be made up of straw and applied at a thickness of approximately one-half inch. 

Groundwater 

Due to site hydrogeology and the absence of a freshwater source/aquifer, no groundwater 
monitoring is proposed. The primary way in which contaminants are transported from this site is 
by saltwater to the channel between Demolition Key NW and SE. Therefore, as outlined in the 
following post-closure plan, the water column in the channel will be monitored for metals 
contamination. 

II.D-26 



Decontamination 

Section ll.D - Closure and Post-C/,osure Plans 
Final Demolition Key Closure Permit ApplicatiOll 

Revision: 2 
Ju 2, 2001 

All equipment will be inspected before being brought onsite to ensure cleanliness and to prevent 
contaminants from being transported onto the site. All equipment will be left onsite during 
field activities. When field activities are complete, all equipment will be decontaminated to 
prevent contaminants from being transported offsite. Decontamination solids and liquids will be 
collected and analyzed for site contaminants. If analysis indicate the materials are hazardous, they 
will be disposed of in a hazardous waste facility. 

Because Demolition Key NW is an active range, no further decontamination or contamination 
removal will take place. Future remedial actions for the remainder of the island will be discussed 
as part of the final closure of the range. 

Soil Removal 

As stated above, the OB/OD unit was over-excavated laterally and to groundwater/seawater 
vertically. Additionally, the surrounding soils are part of the active range and contain the same 
contaminants identified in the unit. Therefore, the Navy considers further excavation to be 
unwarranted. 

Clean-up Criteria 

Because no further excavation is proposed, a clean-up criteria does not apply. 

Closure Schedule 

Final closure activities will be completed per the schedule shown in Figure Il.D-5. Closure will 
begin when the FDEP approves the closure plan. Final closure will be witnessed and certified by 
an independent Florida-registered professional engineer, in addition to the owner/operator. 

In case of a delay or potential delay, FDEP will be notified orally within 24 hours or by the 
next working day and in writing within seven calendar days of oral notification. The written 
notification will outline the anticipated length and cause of delay, the measures taken, or to be 
taken, to prevent or lessen the delay, and the timetable for implementing these measures. IfFDEP 
concurs that the delay or anticipated delay have been caused by circumstances beyond the Navy's 
reasonable control, the time for performance will be extended to a time equal to the agreed-upon 
delay resulting from such circumstances. 
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NAS Key West shall notify the State of Florida's Regional Office Director in writing at least 
45 days prior to the date on which it expects to begin final closure operations. 

Closure Time Allowed 

NAS Key West will complete closure of the Demolition Key treatment within 180 days of 
receiving FDEP approval of the closure plan. This includes contract award, installation of the 
cover, as well as a closure report. 

Certification of Closure 

As required by 40 CPR 265.115 and FAC 67-730, the certification of closure will be submitted 
to the FDEP director within 60 days of completing final closure. As part of closure certification, 
NAS Key West will submit a survey plat to the local zoning authority and the FDEP. The plat 
will be prepared and certified by a professional land surveyor and prominently note 
NAS Key West's obligation to restrict disturbance of the former treatment unit. It will also show 
the location and dimensions of the Demolition Key treatment unit. 

Closure Cost Estimate 

Demolition Key is owned and operated by the federal Department of Defense. As such, a 
closure cost estimate is not required. 
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POST-CLOSURE PLAN 

This section describes the activities that the Navy will perform during the post-closure care period; 
as such, it satisfies the requirements of 40 CFR 264.118 and FAC 67-730. The Navy will 
implement a five-year post-closure period for the Demolition Key OB/OD unit. 

Administrative Requirements 

Plat Notation 

NAS Key West will submit a survey plat to the local zoning authority and the FDEP. The plat 
will be prepared and certified by a professional land surveyor and prominently note 
NAS Key West's obligation to restrict disturbance of the former treatment unit. It will also show 
the location and dimensions of the Demolition Key treatment unit. 

Security Controls 

Demolition Key NW is an uninhabited island and restricted to authorized Navy personnel. 
However, signs will be posted and maintained to discourage trespassers. 

Oversight and Record-Keeping 

The Navy will maintain a budget and personnel to address closure issues associated with oversight 
and record-keeping for environmental activities. The Navy has named Ms. Patsy McNeill as the 
NAS Key West project manager, and she has the primary responsibility for ensuring that all 
closure/post-closure activities are budgeted and completed in accordance with FDEP requirements. 
She may be reached at NAS Key West, Public Works Office, P.O. Box 9007, Key West, Florida, 
(33040-9001). Her regular phone number is 305-293-2583 and her emergency number is 
305-797-4454. 

Monitoring 

Monitoring to be performed by the Navy during the post-closure care is discussed below. 

Seawater Monitoring 

Groundwater (mainly seawater) is directly influenced by tidal conditions. Due to these conditions, 
groundwater sampling is impractical. The primary way in which contaminants would be 
transported from the OB/OD unit would be by soil contamination leaching to groundwater, which 
would be discharged to the channel between Demolition Key NW and SE. Therefore, the Navy 
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will monitor seawater in the channel by collecting three discrete samples during ebb tide in the 
top 6 inches of the water along the shoreline (See Figure 11.D-6). The water samples will be 
analyzed for residual metals associated with the OB/OD unit's past activities: aluminum, antimony, 
arsenic, barium, beryllium, cadmium, copper, lead, manganese, strontium, and zinc. In addition, 
during each post closure sampling event, samples will be collected from three background 
locations (BG4, BG5, and BG7, as presented in the Background Report for Naval Air Station 
Key West) and analyzed for the same list of metals. Detected concentrations from the 
Demolition Key channel samples will be compared to the maximum concentration for each metal 
found in samples collected from the three background locations. 

Location BG4 is between the eastern tip of Dredgers Key and the small island to the south. The 
area consists of an east-west channel, approximately 100 feet wide and 15 f~t deep, bounded by 
shallow areas on both its north and south sides. Previous measurements were characteristic of 
near-shore marine habitats in the Gulf of Mexico with small-to-insignificant freshwater inflows 
(Brown & Root, 1997). 

Location BG5 is approximately five miles north of Key West. The area consists of open water in 
the Gulf of Mexico. Previous measurements were characteristic of open water/offshore habitats 
in the Gulf of Mexico (Brown & Root, 1997). 

Location BG7 is in a lagoon and mangrove swamp near Cow Key Channel. The sample location 
is hydrologically connected by narrow, shallow channels to Cow Key Channel; the water depth 
in the lagoon fluctuates with the tides, and salinities approximate those found in open 
ocean waters. Previous measurements were characteristic of near-shore marine habitats in the 
Gulf of Mexico with small-to-insignificant freshwater inflows (Brown & Root, 1997). 

Initially, seawater will be sampled quarterly for the first year. If concentrations from the 
Demolition Key channel are below the maximum concentration for each metal in the 
background sample results, monitoring will continue annually for the next four years. If 
surface water samples exceed screening values, sediment samples will be collected biennially for 
metals analysis and toxicity testing. Sample collection methods and analytical protocols are 
detailed in the attached quality assurance plan. 

Cover Monitoring 

The cover will be visually inspected periodically to ensure it is not compromised by exposure to 
wind and rain. The site will be inspected every six months for the first year of the five-year 
post-closure period, and annually for the final four years. Required maintenance will be 
performed after each inspection during the five-year post-closure period. Table II.D-5 provides 
a checklist for monitoring and repairs. 
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The vegetative cover will be maintained as required to preserve its integrity. Fresh water will be 
transported to the island quarterly for the first year to promote vegetative growth. Also, any 
damaged areas noted during monitoring will be repaired as outlined in Table II.D-5. 

Table II.D-S 
Post-Closure Monitoring and Repair Procedures 

Insnection Item Identlfvine Features Renalr Procedures 

Vegetation Large barren areas Fertilize, plant, and mulch the area. 

Replace topsoil; grade to match existing contours, 
replant, and mulch. If the area persistently needs repair, 
consider diverting surface water away from the area, or 

Surface Erosion Rills and gullies in the surface soil installing a permanem geosynthetic erosion conltol mat. 

Depressions in the cover that appear to To repair areas undergoing subsidence, place and 
hold water. These are easily identified compact a vegetative soil in the depression(s) to match 
shortly after a rain event, when standing the surrounding area. Fertilize, replant, and mulch the 

Subsidence water can be observed. area. 

Check the integrity of security and access controls. If 
Unauthorized Debris or evidence that trespassers have missing, replace signs around the perimeter prohibiting 
Access been on the site. access. 

Reporting 

Annual Reporting 

An annual post-closure report will be developed for the Demolition Key OB/OD unit, after 
approval of the final closure certification. The approval date of closure certification will be the 
anniversary for submittal of the annual reports. These reports will describe inspections, 
maintenance, and analytical data for the previous year. 

Post-Closure Certification 

After completion of post-closure monitoring , the Navy will develop a signed certification report 
stating that the site was monitored and maintained in accordance with the approved post-closure 
plan and applicable regulations. At a minimum, this certification report will include all 
information required for the annual report, plus information about any contamination detected 
during surface water monitoring. If warranted, corrective actions will also be described. 

Post-Closure Cost Estimate 

Demolition Key is owned and operated by the federal Department of Defense. Therefore, a post-
~/ closure cost estimate is not required. 
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QUALITY ASSURANCE PLAN 

This quality assurance plan (QAP) presents policies, project organization, objectives, 
functional activities, and quality assurance/quality control (QA/QC) measures intended to achieve 
a cover soil system and post-closure sampling for the Demolition Key OB/OD unit for 
NAS Key West, Florida. This document is intended to fulfill QA/QC requirements for 
cover construction and environmental monitoring protocols. 

Site History 

The Demolition Key OB/OD facility has historically been used to treat hazardous waste ordnance. 
It has had RCRA Part B Interim Status since 1980 to conduct these operations. The 
OB/OD facility is currently subject to closure. Preceding sections of the closure plan provide 
additional background information regarding Demolition Key. 

Summary of Historical Data 

Numerous metals have been detected in soil samples; antimony, arsenic, barium, copper, lead, and 
manganese exceeded current FDEP soil cleanup target levels. Antimony, cadmium, copper, lead, 
nickel, and zinc detected in groundwater exceeded groundwater criteria. 

Project Scope and Purpose 

The cover soil system will be constructed to limit human and ecological exposure to underlying 
contaminated soils at the OB/OD unit. To ensure the system will prevent such contact throughout 
post-closure or until the entire range is closed, the cover system will be compacted and vegetated 
in accordance with the closure permit application. Additionally, the seawater adjacent to the 
OB/OD unit will be monitored during post-closure care to determine if known site contaminants 
are migrating from the OB/OD unit. Sample results will be compared to those collected from 
three background locations. If samples from the Demolition Key channel exceed the 
maximum concentration of each metal from the three background locations, sediment will be 
collected biennially for metals analysis and toxicity testing. . Results will be used for 
RCRA closure permit compliance. A copy of the project schedule is included as Figure Il.D-5. 
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C~nstroction Management and Quality Assurance 

Project Organization and Responsibility 

As owner of the facility, the Navy has the primary responsibility for the quality of all work 
performed during closure activities. The Navy has retained EnSafe as owner's representative on 
the project to provide construction management and quality assurance services. The 
construction quality assurance (CQA) officer for closure activities will be an EnSafe employee 
(identified below). The Navy's remedial action contractor (RAC) will be responsible for 
performing all work in accordance with the construction performance specifications. The 
key personnel responsible for implementing the QA/QC program and their responsibilities are 
outlined below. 

• SOUTHNA VFACENGCOM's Project Manager Bryan Kizer: 
SOUTHNAVFACENGCOM's Project Manager will be responsible for 
overall project management. He will be responsible for monitoring project progress and 
addressing unforeseen quality issues requiring resolution. He will communicate those 
issues with FDEP as appropriate. He will coordinate between the RAC and 
EnSafe personnel. As the overall project manager, he has the authority to stop any portion 
of the project found defective. 

• NAS Key West Project Manager - Patsy McNeill: NAS Key West's project manager 
will coordinate and manage site activities and verify that closure activities are conducted 
in accordance with the closure/post-closure care plan. She will communicate the results 
of her observations of construction activities to SOUTHNAVFACENGCOM's 
project manager. 

• EnSafe Project Manager - Dr. James Speakman: Dr. Speakman is a 
registered professional engineer in the State of Florida independent of the RAC. He will 
be responsible for ensuring that qualified personnel and resources are available to oversee 
the quality of construction activities of the project. He will have overall responsibility for 
implementing the QA/QC program and ensuring the work is performed in accordance with 
the performance specifications and this QAP. Dr. Speakman will work closely with 
the SOUTHNAVFACENGCOM and NAS Key West project managers and 
EnSafe's CQA officer to see that work is conducted and documented properly. 
Dr. Speakman' s duties will include the following: identifying quality deficiencies, 
overseeing all EnSafe personnel, scheduling, invoicing, and client liaison. 
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• EnSafe's Construction Quality Assurance Officer: As EnSafe's CQA officer, 
Mr. Chris Triplett will be onsite during the work at the OB/OD unit to observe and 
document elements of construction, under the direction of EnSafe's project manager. 
Mr. Triplett is independent of the RAC and not responsible to the RAC. 

• RAC's Project .Manager - TBD: The RAC's Project Manager will have 
primary responsibility for managing the construction activities of the project and for the 
quality of the work performed. He will work closely with his site supervisor and foremen 
to see that work is conducted properly. He shall have the authority to stop any portion of 
the job found defective. His duties will include the following: managing subcontractors, 
overseeing all contractor personnel, contract management of subcontractors, scheduling, 
invoicing, and client liaison. 

• RAC's Site Supervisor - TBD: The RAC's site supervisor will be responsible for the 
day-to-day performance of the project. His duties will include coordination and 
onsite supervision of subcontractors to ensure that quality work is done safely and in a 
timely manner. He will coordinate the efficient use of equipment and personnel 
and provide supervision and guidance to foremen. This person will serve as the 
RAC's full-time onsite QC officer for the project and as the daily point-of-contact with the 
RAC's project manager and Navy personnel. 

• Florida Department of Environmental Protection: As administrators of the 
RCRA program, FDEP will serve in an oversight capacity for all closure and 
post-closure activities. 

Project Meetings 

• Preconstruction Meeting: Before construction begins, the NAS Key West 
project manager, the RA C's site supervisor, and the CQA officer will review the proposed 
plans and specifications for completeness. If necessary, a preconstruction meeting will be 
held to resolve any remaining uncertainties with the project. Topics of the meeting may 
include establishing lines of communication and reviewing responsibilities, duties and 
monitoring/oversight procedures. 

• Progress Meetings: Progress meetings will be held weekly at the work area. Meetings 
will be documented by the CQA and copies compiled for submission to the 
SOUTHNAVFACENGCOM project manager. These meetings are held to review the 
activities and accomplishments since the last meeting, determine the activities for 
upcoming work, identify personnel and equipment assignments for that work, and discuss 
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any potential construction problems or deficiencies and corrective actions implemented, 
or to be implemented. 

• Problem or Work Deficiency Meeting: A special meeting may be held if a problem or 
deficiency is present or likely to occur. The meeting will be attended by the 
NAS Key West project manager, the RAC's site supervisor, and the CQA officer. These 
meetings, which will be documented by the CQA, are held to define and resolve a 
problem, or recurring work deficiency. 

Cover Soil Selection 

Mianti oolitic limestone will be used as the cover soil. The soil will be clean-fill transported onto 
the site from a Navy-approved borrow source. The RAC will test the borrow source materials for 
particle size before material placement, and moisture content and density parameters after 
compaction as outlined in Table II.D-6. Soil that does not meet the established criteria will not be 
used. 

Table II.D-6 
Measurements for Cover Soll 

Pronertv ASTM Standard Frequency Requirement 

50 % passing no. 200 sieve, 
90% passing no. 4 sieve, 

Particle Size D422 l per borrow source one half-inch maximum 

Moisture Content D3017 l per lift optimum +4% 

Densiw D2922 l per lift 95% 

Placement of Compacted Cover 

The placement of the compacted cover soil will adhere to the approved performance specifications. 
All lifts will compacted to a density at least 95 % maxinmm dry density with a moisture content 
from optimum to +4% above optimum, as determined by ASTM D698. Testing activities 
necessary to observe in-place moisture and density are detailed in Table II D-6. 

Field Observation and Testing 

Field observation and documentation of fill placement will include the following activities: 

• Visual classification of proposed material before placement. 
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Verification that the material is placed in lifts no more than 6 inches thick . 
Verification that lifts are uniform and continuous across the fill area . 
Verification that the number of compaction equipment passes is adequate . 
Monitoring the addition of water to ensure that it is applied uniformly and in the amounts 
required. 

Following completion of the compacted cover soil layer, surface elevations of the fill will be 
surveyed on 5-foot by 5-foot grid spacing and at points of change in slope to confirm the cover soil 
has been placed and compacted to 6 inches below final ground surface. Ground-shot elevations 
will be measured to the nearest 0 .1 root. 

Vegetative Layer Construction 

Following placement of the compacted cover layer, a 6-inch vegetative soil cover that can support 
the growth of native vegetation (lantana) will be placed across the compacted cover soil. 
Quantities and quality of lantana plants, fertilizer. lime, and mulch applied to the cover will be 
documented by the CQA officer based on packaging labels and/or weigh bills, as appropriate. 

Following placement of the vegetative layer, the surface elevation of the cover area will again be 
surveyed on a 5-foot by 5-foot grid and at changes in slope to verify that a 6-inch-thick vegetative 
soil layer is in place. This survey will also be used to generate a final as-built surface contour map 
of the cover. CQA officer will review this survey to verify accuracy of the generated drawing. 
Ground-shot elevations will be measured to the nearest 0.1 foot. 

Documentation 

Standard daily reporting procedures will include preparation of a summary report with supporting 
observation data sheets. When appropriate, problem identification and corrective measure reports 
will be appended. 

• Daily Summary Report: A log of daily activities will be kept by the RAC in a 
hard bound field notebook used specifically to track construction progress. Pages in the 
notebook will be numbered consecutively and dated. From the notes recorded in the 
notebook, a standard report will be prepared daily to summarize that day's construction 
activities and the chronological framework for identifying and recording all other reports. 
The field notebook and the daily summary reports will include the following information: 

Unique identifying sheet number for document control. 
Date, project name, location, and weather conditions. 
Reports of any additional meetings held. 
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Construction activity occurring that day. 
Description of areas and/or activities being inspected or tested. 
Description of offsite materials received, including any 
manufacturer's certifications received. 
Decisions made regarding approval or rejection of materials or 
construction activity, and any corrective actions taken. 
Reference to pertinent data sheets or corrective measures reports prepared. 
Signature of the person preparing the reports. 

Problem Identification and Corrective Measures Reports: If the results of observations 
or testing indicate that a material or work does not meet the approved design, a 
problem identification, and corrective measures report will be prepared by the RAC and 
cross-referenced to the specific data sheets where the problem was identified. The report 
will include the following information: 

Unique identifying sheet number for document control. 
Detailed description of the problem. 
Location of the problem. 
Presumed cause or source of the problem. 
How and when the problem was identified (reference to data sheets). 
Suggested corrective measure. 
Documentation of corrective actions taken (reference to data sheets). 
Recommendations for preventing similar problems. 
Signature. 

Acceptance Reports: All field notebook pages, daily summary reports, data sheets, 
project meeting summaries, problem identification reports, and corrective measures reports 
will be reviewed by both the NAS Key West project manager and EnSafe's CQA officer. 
This information will be summarized into acceptance reports for submittal to the 
SOUTHNAVFACENGCOM project manager. These reports will indicate that the 
materials and construction processes comply with the approved plans or note any 
unresolved deficiencies. 

Upon completion of construction, EnSafe's project manager will prepare a final closure 
certification report which compiles the documents developed throughout the project, along with 
as-built construction drawings depicting any modifications made to the original plans and 
describing the completed cover. 
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During construction activities, the CQA officer will be responsible for all QCA documents. This 
includes the CQA officer's copy of the perfonnance specifications, this QAP, and all original data 
sheets and reports. Duplicate records will be maintained by the Navy to avoid loss of this 
information if the originals are destroyed. Originals will be turned over to the Navy upon 
completion of construction. 

Post.Closure Sampling 

Project Organization and Responsibilities 

Overall responsibility for post-closure monitoring will be vested in the commanding officer, 
NAS Key West or his approved representative. The FDEP, as administrators of the 
RCRA program, will serve in an oversight capacity for all closure and post-closure activities. 

Post-Closure Sampling QA Objectives 

The seawater adjacent to the OB/OD unit will be monitored during post-closure care to determine 
if known site contaminants are migrating into it from the OB/OD unit. Sample results will be 
compared to those collected from three background locations. If samples from the Demolition Key 
channel exceed the maximum concentration of each metal from the three background locations 
(as presented in Background Report for Naval Air Station Key West), sediment will be 
collected biennially for metals analysis and toxicity testing. (See Figure II.D-6 for Demolition Key 
sample locations). Definitive data as described in Data Quality Objectives for Supelfwid, 
Interim Final Guidance, USEPA/540/G-93/071, will be of sufficient quality to support 
decision making. An FDEP-approved laboratory will be used for this project. All samples will 
be collected in accordance with FDEP Standard Operating Procedures (SOPs) for 
Laboratory Operations and Sample Collection Activities (September 30, 1992) or most recent 
guidance. Sampling and analysis activities and anticipated general QA goals for these methods are 
summarized in Table ILD-7. Bottle, preservation, and holding time requirements are summarized 
in Table II.D-8. 
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Laboratory Measurements 

Measurement Precision' Accuracy' Completeness 
Parameter Reference (%) % Recovery (%) 

Metals' SW846- ±20 ±25 95 
6010B 

Sediment Metals' SW846- ±20 ±25 95 
6010B 

Sediment Toxicity' EPA NIA NIA NIA 
600/R-
941025 

Precision and accuracy goals are subject to change based on specific method data quality history 
from the analytical laboratory chosen. 
aluminum, antimony, arsenic, barium, beryllium, cadmium, copper, lead, manganese, strontium, 
and zinc 
If there are background exceedances of surface water samples, biennial toxicity testing will also be 
conducted as part of post-closure monitoring. Monitoring will include IO-day whole sediment 
toxicity tests using Leptocheirus ptumulosus. Protocols provided in EPA 600/R-941025, 
Methods for Assessing the Toxicity of Sediment-associated Contaminants with Estuarine and 
Marine Amphipods (EPA, 1994) will serve as the basis for the test methodology. Survival will be 
measured. 
Analytical Method Reference: Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods (SW-846), Third Edition, USEPA, Office of Solid Waste and Emergency Response 
(OSWER), Third Edition, revised December 1996 

Table II.D-8 
Bottle, Preservation, and Holding Time Requirements 

Method Bottles Preservation Holdln.' Time 

SW846- 1 liter plastic or glass HNO,, pH<2, 6 months 
6010B 4'C 

SW846- 1 liter plastic or glass 4' c 6 months 
60!0B 

toxicitv 1 liter nlastic or glass 4•c 36 hours 

The following subsections discuss the methods of assessing quantitative QA objectives. 
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Precision: Precision measures the reproducibility of measurements and methods, and is defined 
for qualitative data as a group of values' variability compared with its average value. To assess 
the precision of the measurement systems used in this project, field duplicates will be obtained and 
analyzed with the samples collected. A duplicate is an identical sample collected from the same 
location, at the same time under the same conditions. Duplicate samples are analyzed, along with 
the original sample to obtain sampling procedure precision and inherent sample source variability. 
One duplicate will be collected per sampling event. Precision of laboratory analysis will be 
assessed by comparing the analytical results between matrix spike/matrix spike duplicates 
(MS/MSDs). The relative percent difference (%RPD) will be calculated for each pair of 
duplicate analysis using the following equation: 

where: 
s 
D 

= 

% RPD 

sample result 
duplicate result 

S D X 100 
(S + D)/2 

Accuracy: Accuracy is the degree to which a given result agrees with the true value. 
Spiked sample results provide information needed to assess the accuracy of analyses. Specifically, 
MS/MSD and laboratory control sample percent recoveries are used to assess accuracy. 
Five percent of all samples analyzed are spiked with target chemicals for the MS/MSD. If the 
calculated percent recoveries (%Rs) fur the known spike concentrations are within defined 
control limits set by each method, the reported sample concentrations are considered accurate. 

where: 
SSR 
SR 
SA 

= 
= 
= 

% R = (SSR-SR) x 100 
St! 

spike sample recovery 
sample recovery 
concentration of spike added 

Completeness: Completeness is a measure of the amount of valid data obtained from 
a measurement system compared with the amount expected to be obtained under correct 
normal conditions. The completeness goal for field measurements will be greater than 90%. 
Laboratory analysis for this project will have a completeness goal greater than 95%. 

,_ Completeness will be calculated by dividing the number of valid results by the number of possible 
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individual analyte results, expressed as a percentage. The formula for calculating completeness 
is presented below: 

% completeness = Number of valid (i.e .. non-rejected) results X 100 
Number of possible results 

Representativeness: Representativeness expresses the degree to which data accurately and 
precisely represent a characteristic of a population, parameter variations at a sampling point, a 
process condition, or an environmental condition. Representativeness depends on the 
proper design of the sampling program and will be satisfied by ensuring that the post-closure 
monitoring requirements are followed and that proper sampling techniques are used. 
Representativeness in the laboratory is ensured by using the proper analytical procedures, 
meeting sample holding times, and analyzing and· assessing field duplicated samples. The 
sampling network is designed to provide data representative of site conditions. 

Comparability: Comparability expresses the confidence with which one data set can be compared · 
to another. Comparability also depends on similar QA objectives, including the proper design of 
the sampling program, and will be satisfied by ensuring that the post-closure monitoring 
requirements are followed and proper sampling techniques are used. 

Field Procedures and Quality Control 

This section specifies the protocols and procedures to be used when conducting sampling activities 
for post-closure monitoring. Surface water samples will be collected from three locations in the 
Demolition Key channel (Figure ILD-6) and three background locations using a laboratory bottle 
submerged in 6 inches of water adjacent to the OB/OD unit. If the results exceed the 
maximum background concentration for each metal, sediment samples will be collected biennially 
using scoops from the top 6 inches of sediment for chemical and toxicity analysis. Surface water 
and sediment sampling protocols will conform to Sections 4.2.3 and 4.3.5 oftheFDEP SOP. The 
selected samples will be cooled in an ice chest to 4 °C (± 2' C) and shipped under chain-of. 
custody via overnight courier to the selected laboratory for analysis. 

General Surface Water Sampling Concerns: 

• Collect samples downstream to upstream. 
• In tidal areas, collect samples at slack tide, preferably low slack. 
• Collect samples in a way that will reduce agitation of underlying sediments. 
• If surface water and sediment are sampled at the same location, collect surface water 

sample first, 
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1. Find the sample collection location on a site map and describe it in the field logbook. 

2. Don disposal latex gloves. 

3. Slowly submerge unpreserved bottle, neck first, into the surface water. 

4. Invert the bottle so that the neck is upright. 

5. Return the filled container quickly to the surface. 

6. Seal with Teflon-lined cap. 

7. Collect additional surface water in the sample collection device. 

8. Use second sample for field measurement of pH, temperature, conductivity, and salinity 
using an Horiba meter. 

9. Place bottles in cooler and preserve to 4 °C. 

10. Note pertinent sampling information, including the tidal phase, in the field logbook. 

Sediment Sampling Procedures: 

l. Find the sample collection location on the site map and reference it in the field logbook. 

2. Don disposable latex gloves. 

3. Approach the location from the downstream location. 

4. Scoop the sediment with a decontaminated stainless-steel spoon or spatula. 

5. For metals analysis, thoroughly homogenize the sample prior to containerization. 

6. For toxicity samples, directly empty the contents into an appropriate sample container. 

7. Secure container with Teflon-lined cap. 

8. Label each sample container with appropriate information. 
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9. Place the samples in a cooler and preserve to 4 °C. 

IO. Record pertinent information in the field logbook. 

Equipment Decontamination: All equipment will be decontaminated in accordance with 
Section 4.1 of the FDEP SOP. 

Investigation-Derived Waste: No investigative-derived waste is anticipated during these 
sampling activities. 

Sample Management 

This section describes SOPs for sample identification and chain-of-custody procedures to be used 
for all field activities. These procedures will ensure that the quality of the samples is maintained 
during their collection, transportation, and storage through analysis. All chain-of-custody 
requirements comply the FDEP sample handling protocol. 

Sample identification documents must be carefully prepared so that sample tracking and disposition 
may be maintained and controlled. Sample identification documents include field notebooks, 
sample labels, custody seals, and chain-ofccustody records. 

Chain-of-Custody: The primary objective of the chain-of-custody procedures is to provide an 
accurate record that can be used to trace the possession and handling of a sample from collection 
to completion of all required analyses. 

When A Sample Is In Custody: 

• It is in someone's physical possession. 
• It is in someone's view. 
• It is locked up. 
• It is kept in a secured area restricted to authorized personnel. 

Sample Designation and Labeling System: Tracking a sample and maintaining certain 
information about the sample from the time of collection to delivery of the final analytical data 
package will be achieved through the sample identification, which includes site name, 
sample matrix, and sample interval/depth (when applicable). 

Field Custody Procedures: 

• As few persons as possible should handle samples . 
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Sample bottles must be obtained precleaned from an approved source, Coolers or boxes 
containing cleaned bottles should be sealed with a custody tape seal during transport to the 
field or while in storage prior to use. Sample bottles from unsealed coolers or boxes, or 
those which appear to have been tampered with, will not be used. 

The sample collector is personally responsible for the care and custody of samples collected 
until they are transferred to another person or dispatched properly under chain-of-custody 
protocol. 

The sample collector will record sample data in the field notebook . 

Sample Tags: Sample tags attached to, or affixed around, the sample container should be used 
to properly identify all samples collected in the field. The sample tags are to be placed on the 
bottles in a way that will not obscure any QA/QC lot numbers on the bottles; sample information 
must be printed in a legible manner using waterproof black ink, 

Chain-of-Custody Record: The chain-of-custody record must be fully completed at least in 
triplicate by the field technician who is responsible for sample shipment to the appropriate 
laboratory for analysis. In addition, if samples are known to require rapid turnaround in the 
laboratory because of project time constraints or analytical concerns (e.g., extraction time or 
sample retention period limitations), the person completing the chain-of-custody record should note 
these constraints in the "Remarks" section of the form. 

Custody Seals: Custody seals are preprinted adhesive-backed seals designed to indicate whether 
seals were tampered with. A custody seal is placed across the cap of individual sample bottles by 
the sampling technician. Sample shipping containers (coolers, cardboard boxes, etc.) are sealed 
in as many places as necessary to ensure security. Seals must be signed and dated before use, 
When the sample is received at the laboratory, the sample custodian must check and record if seals 
on shipping coolers and/or bottles are not intact. 

Transfer of Custody and Shipment: 
• The shipping coolers in which the samples are packed must be sealed and accompanied by 

a chain-of-custody form. When transferring samples, the individuals relinquishing, and 
receiving them must sign, date, and note the time on the chain-of-custody record. This 
record documents the sample custody transfer. 

• Samples must be dispatched to the analytical laboratory for analysis with a 
separate chain-of-custody record accompanying each shipment. Shipping containers must 
be sealed with custody seals for shipment to the laboratory. The method of shipment, 
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name of courier, and other pertinent infonnation can be entered in the "Remarks" section 
of the chain-of-custody form. 

• All shipments must be accompanied by the chain-of-custody form identifying their 
contents. The original record accompanies the shipment. 

• If sent by mail, the package is registered with return receipt requested. If sent by common 
carrier, a bill of lading is used. Freight bills, Postal Service receipts, and bills of lading 
are retained as part of the permanent documentation. 

Laboratory Custody Procedures: A sample custodian accepts custody of the shipped samples 
from the carrier and enters preliminary information about the package into a receipt log, including 
the initials of the person delivering the package and the status of the custody seals on the coolers 
(i.e., broken vs. unbroken). The laboratory sample custodian is responsible for sample log-in and 
will open the shipping coolers, check the contents, and verify that the information on the 
chain-of-custody agrees with samples received. Pertinent infonnation such as shipment, pickup, 
and courier name must be entered into the "Remarks" section of the chain-of-custody record. The 
custodian will also document the temperature of the cooler (by checking the temperature blank) 
and the general condition of the sample containers. Sample preservation shall be verified by the 
analyst prior to extraction, digestion or analysis and the pH recorded. If samples are improperly 
preserved, the laboratory QA coordinator will document the improper preservation, along with 
the sample identification and other pertinent information. All other QA/QC discrepancies are 
followed in a similar manner and must be documented as an out-of-control event with the 
corrective action taken. 

Field Records and Document Control 

Sampling personnel shall use only bound notebooks to maintain field records. Bound logbooks 
such as surveyors' logbooks are acceptable, as long as pages cannot be removed without tearing 
them out. Waterproof paper is preferred. All aspects of sample collection and handling, as well 
as visual observations, shall be documented in the logs. Sample collection equipment will 
identified in the logs. 

All entries shall be dated, legible, and contain accurate and inclusive documentation of an 
individual's project activities. Because field records are the basis for later written reports, 
language should be objective, factual, and free of personal feelings. Once completed, these facility 
operating logs become accountable documents and must be maintained as part of the 
Demolition operating file. Operating files shall be maintained by NAS Key West or their 
designee. 
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• Original chain-of-custody records and bound field logbooks. 

• A copy of the receipt for sample forms. 

• All records obtained during sampling activities. 

• A complete copy of the analytical data and memoranda transmitting analytical data. 

• All official correspondence received by Demolition Key relating to sampling or 
monitoring activities. 

Under no circumstances are any personal observations or irrelevant information to be filed. The 
file will be reviewed at the conclusion of each sampling activity to ensure that it is complete. 

Laboratory Procedures and Quali.ty Control 

Laboratory analyses will be conducted by an FDEP-approved laboratory. The laboratory will 
following the procedures outlined in the specific analytical methods and the laboratory's QAP and 
SOPs. 

Quali.ty Assurance Management 

It is understood that field personnel and subcontract laboratories are subject to FDEP quality 
assurance audits. The Navy will incorporate the results of regulatory QA/QC evaluation, and may 
consider action based solely on those results. During the sampling, field personnel are responsible 
for seeing that field instruments are functioning properly and that work progresses satisfactorily. 
Field personnel are also responsible for performing routine preventive maintenance and 
quality control procedures, thereby helping ensure collection of valid field data. 

Corrective Actions: If a problem is detected by field personnel, the NAS Key West project 
manager shall be notified immediately, at which time corrective action will begin. Similarly, if 
a problem is identified during an audit by the regulatory agency, an immediate investigation will 
be undertaken and whatever corrective a~tion deemed necessary will be taken as early as possible. 
Samples or analyses that do not meet quality control or quality assurance criteria may he 
resampled, re-analyzed, or the analysis reviewed by the Navy or its designee. Cases of 
noncompliance will be documented to assure that the corrective action is implemented and 
recorded. 
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If corrective action is required by the analytical laboratory, the action should be conducted in 
accordance with the laboratory's quality assurance program and the corrective action process 
outlined in the laboratory's QAP, following the guidelines provided in the laboratory's analytical 
methods. The necessity for corrective action is determined after the data have been evaluated. 

Performance and System Audits: No specific field or laboratory audits are planned. However, 
FDEP audits or oversight may be expected during the post-closure period. 

Quality Assurance Reports: No specific quality assurance reports are planned; however, 
post-closure reports will be submitted to FDEP for the duration of the post-closure period. These 
reports will discuss any significant QA/QC problems. 
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SOLID WASTE MANAGEMENT UNITS AND POTENTIAL RELEASES 

This section of the pennit application satisfies the requirements of 40 CFR 270.14(d) and 
FAC 62-730 and Section Q of the 1996 Hazardous Waste Facility Pennit Application Instructions 
and Forms. However, in order to limit modifications to the original submittal of the 
Final Demolition Key Part B Permit, this sections retains the numbering convention of the 
original submittal. 

No solid waste management units (SWMUs) are on Demolition Key. However, in 1994, 
the entire northwest island was designated Area of Concern (AOC) A in the 
RCRA Facility Investigation/Remedial Investigation Report for Naval Air Station Key West, 
prepared for the Naval Facilities Engineering Command, Southern Division by IT Corporation. 
Details of this investigation are presented below. 

Background 

Demolition Key, just north of Key West, Florida, is two land masses separated by a 
narrow channel and surrounded by both the Atlantic Ocean and the Gulf of Mexico. Originally, 
it consisted of approximately 24 acres of dredge spoil from the clearing of navigable waterways 
around Key West. Demolition Key, an off-limits area restricted by the Navy, is approximately 
6 feet above mean sea level at its highest point, assessable only by water. No pennanent 
surface water features are present on the Key, which is marked by ·several small craters. 
Rainfall is distributed through percolation to the groundwater and runoff to the 
surrounding waters. The shoreline supports a mangrove community. The approximately 
80-square-foot open burning/open detonation (OB/OD) unit addressed in this permit application 
is on the northwest land mass adjacent to the water channel. 

Historically, the island of Demolition Key Northwest has been used to train military personnel and 
develop and test experimental naval ordnance. OB/OD operations have been conducted here 
approximately one to four times per year from 1960 to 1989 (from 1980 to 1989 under 
RCRA interim status). It was not used from 1990 to 1993, but OB/OD operations resumed in 
1994 and 1995, then ceased. During the operating periods, approximately 20 pounds 
net explosive weight (NEW) of unserviceable ordnance were treated annually at the OB/OD unit. 

During this same period, Navy SEAL and Explosive Ordnance Disposal (EOD) personnel 
conducted ordnance training exercises on other areas of Demolition Key NE. These exercises 
involved the safe destruction of military ordnance, as required in the mission statement for 
annual proficiency training. Testing involved ordnance destruction configuration technique 
modification, development testing, and reaction-sequence testing. These areas were also used to 
perfonn emergency response operations on unstable and/or civilian explosives. 
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No other potential sources of contamination have been identified at Demolition Key. 

Previous Investigations 

IT Corporalion, 1993 

In May 1990, IT Corporation conducted a preliminary remedial investigation (RI) at several of 
the Navy's Installation Restoration Program sites at Naval Air Station (NAS) Key West. After 
the preliminary RI, the EPA issued a Hazardous and Solid Waste Amendments permit for 
NAS Key West. During this process, each site was classified as one of the following : (1) sites 
requiring additional RCRA facility investigation (RFI) work, (2) sites requiring an RFI, (3) sites 
requiring additional RI work, or (4) sites requiring preliminary RI work. Demolition Key NW 
was classified as a "site requiring preliminary RI work." Therefore, in March to May of 1993, 
IT conducted a preliminary study on Demolition Key NW. These sampling and analysis efforts 
chiefly focused on metals and semivolatile compounds in environmental media. From the 
preliminary data, IT recommended a more comprehensive investigation to determine nature and 
extent of contamination. 

EnSafe Inc., 1999 

In 1998, Bechtel Environmental, Inc. removed soil and other materials from the OB/OD unit 
under contract to Southern Division Naval Facilities Engineering Command in 
Charleston, South Carolina. American Technologies, Inc. of Oak Ridge, Tennessee, performed 
the direct removal under subcontract to Bechtel, Inc. EnSafe Inc. of Memphis, Tennessee 
provided third-party monitoring of these activities. This excavation was performed in accordance 
with the closure plan, prepared by EnSafe in 1997. Its primary objectives were to assess the 
nature and extent of surface material and potential groundwater/surface water impacts associated 
with former facility operations, and provide a means of closure protective of human health and the 
environment. 

Excavated material was screened to remove large metal pieces. No live unexplnded ordnance was 
encountered during the project. Of the approximately 98 drums of excavated material, 
18 contained scrap metal. The drummed material was removed under hazardous waste manifest 
and shipped to the Chemical Waste Management, Inc. hazardous waste disposal facility in 
Emelle, Alabama. 

Excavation and waste management were conducted in accordance with the FDEP-approved 
closure plan. The original OB/OD unit, which had a nominal IO-foot diameter, was a nominal 
30 feet in diameter after excavation. The unit was excavated to 18 inches or until the water table 
was reached. The actual depth of soil excavated from the bottom of the pit ranged from a few 
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inches on the unit end nearest the channel (since this portion was already at the water table) to 
18 inches on the unit end opposite the channel. Eighteen inches of soil was also excavated on 
all sidewalls, except on the channel end of the OB/OD unit where approximately 12 inches of soil 
was removed. Excavation on the channel end was terminated when mangrove roots were 
encountered. As much as possible, the sides of the unit were excavated to follow the 
original contours of the unit. Contaminant concentrations remaining in the OB/OD pit exceeded 
FDEP soil and groundwater cleanup target levels (EnSafe, 1999). 

Sampling Locations and Results 

During the IT Corporation study of Demolition Key NW, soil, sediment, and groundwater samples 
were collected to determine the impact of site activities on these media. Nine soil samples were 
collected at the top of the water table, which varied from zero to two feet below ground surface 
(bgs). The soil samples were analyzed as follows: three using toxicity characteristic 
leaching procedures (TCLP) for metals; four for volatile organic compounds (VOCs), 
polyaromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs). and Appendix IX metals; 
one for total organic carbon (TOC), grain size, ion exchange capacity, pH, density and moisture 
content; and one for target analyte list/target compound list (TAL/TCL) parameters. 
Two sediment samples were collected in the channel between Demolition Key NW and SE and 
analyzed for VOCs, PAHs, PCBs, and metals. There are no monitoring wells on the key. 
However, one groundwater grab sample was analyzed for VOCs, PAHs, pesticides/PCBs and 
Appendix IX metals. No air sampling was conducted. Sampling locations are shown on 
Figure 11.D-2 in Section II.D; exceedances are shown in red. 

Numerous metals were detected in surface soil samples. Antimony, arsenic, cadmium, copper, and 
lead exceeded current FDEP soil cleanup target levels (SCTLs). One of three samples analyzed 
for T€LP metals had elevated levels of lead. The groundwater sample from boring SB-9 also 
contained several metals exceeding groundwater protection-based cleanup goals. However, this 
was a grab sample in which surface and near-surface sediment were probably entrained, resulting 
in higher metals concentrations. · 

The sediment samples were collected in the channel between Demolition Key NW and SW. 
Although these locations were the ones most likely to receive surface water runoff from the 
OB/OD unit, samples did not exceed any inorganic constituent criteria. 

Semivolatile organic compounds (SVOCs) were not detected in samples collected near the 
OB/OD unit, although low concentrations ( < 1 mg/kg) were detected in surface soil samples from 
other ordnance testing/training areas on Demolition Key NW. 
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During the 1998 removal action, the soil at the bottom of the OB/OD pit was sampled 'in 
accordance with the approved sampling and analysis plan and the quality assurance project plan, 
with two exceptions, Based on FDEP Project Manager's preference, soil samples were leached 
using TCLP in lieu of the synthetic precipitate leaching procedure, and the total metals analyses 
were performed for the full list of TAL metals in lieu of the abridged list (arsenic, barium, 
chromium, cadmium, lead, and nickel ) as presented in the approved closure plan, 

As shown on Figure II.D-2, five sampling points were chosen, with sampling point 5 the 
duplicate. All samples were analyzed for total and TCLP VOCs, SVOCs, explosives, metals, 
FL-petroleum recoverable organics, ammonia, nitrate, and sulfute (EnSafe, 1999). 
2,4-dinitrotoluene was detected in three samples; two exceeded the FDEP criteria for 
total explosives. Sixteen metals were detected in five of the six samples analyzed for total metals; 
antimony, arsenic, barium, copper, lead, and manganese exceeded criteria in some of these 
samples. Total metals were compared with FDEP direct exposure residential and 
commercial/industrial criteria to determine exceedances. Fourteen metals were detected in the 
samples analyzed for TCLP metals; eight exceeded residential criteria in some of these samples: 
antimony, arsenic, cadmium, copper, lead, manganese, strontium, and zinc. TCLP metals were 
compared with FDEP groundwater criteria to determine exceedances. 

Soil, TCLP, and groundwater exceedances are shown in Tables Il.F-1 to II.F-3, respectively. 
Subsequent to the OB/OD unit closure, the FDEP updated its soil cleanup target levels; these 
criteria were used to develop the tables. 

Table Il.F-1 
NAS Key West Demolition Key NW Soll Criteria Exeeedances (mg/kg) 

Sample Residential FDEP Industrial FDEP 
ID I"ocatlon Parameter Soll Result Soll Criteria' Soll Criteria 

I OB/OD Pit Antimony 114 26 240 
Arsenic 6.4 0.8 3.7 
Lead 7,530 400 920 

2 OB/OD Pit Antimony 45.5 26 240 
Arsenic 9 0.8 3.7 
Barium 187 110 87,000 
Lead 1,990 400 920 
Manganese 4,040 1,600 22,000 

3 OB/OD Pit Arsenic 3.7 0.8 3.7 
Barium 129 110 87 ,000 
Lead 875 400 920 

4 OB/OD Pit Arsenic 7.5 0.8 3.7 
Lead 610 400 920 

SB-3 Ordrumce Testing/Training Arsenic l 0.8 3.7 
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Table 11.F-l 
NAS Key West Demolition Key NW Soil Criteria Exceedances (mg/kg) 

Residential FDEP Industrial FDEP 
Location Parameter Soll Result Soil Criteria' Soil Criteria 

Ordnance Testing/Training Arsenic 0.96 0.8 3.7 

Ordnance Testing/Training Arsenic 1.4 0.8 3.7 

OB/OD Pit Antimony 43.5 26 240 
Arsenic 19.3 0.8 3.7 
Copper l,540 110 76,000 
Lead 2,10(} 400 920 

'FDEP (1999). Technical Report: Developmem of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C. 
Bold denotes concentration exceeds both residential and industrial FDEP Soil Criteria 

Table 11.F-2 
NAS Key West Demoiltion Key NW TCLP Criteria Exceedances (µg/L) 

FDEPTCLP 
Sample ID Location Parameter TCLP Result Criteria1 

I OB/OD Pit Antimony 1,900 6 
Arsenic 130 50 
Cadmium 52.4 5 
Lead 16,400 15 
Manganese 2,480 50 
Strontium 14,500 4,200 

2 OB/OD Pit Antimony 14.9 6 
Lead 745 15 
Manganese 14,700 50 
Strontium 17,100 4,200 
Zinc 22,500 5,000 

3 OB/OD Pit Antimony 32.3 6 
Cadmium 115 5 
Copper 1,790 1,000 
Lead 1,420 15 
Manganese 8,010 50 
Strontium 20,600 4,200 
Zinc 37,600 5,000 

4 OB/OD Pit Antimony 42.2 6 
Cadmium 48 5 
Lead 2,470 15 
Manganese 7,440 50 
Strontium 17,700 4,200 
Zinc 25,000 5,000 
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Table D.F-2 
NAS Key West Demolition Key NW TCLP Criteria Exceedanees (µg/L) 

FDEPTCLP 
Location Parameter TCLP Result Criteria1 

OB/OD Pit Antimony 7 6 
Cadmium 40.2 5 
Lead 92.3 15 
Manganese 2,690 50 
Strontium 17,900 4,200 
Zinc 8,000 5,000 

OB/OD Pit Cadmium 22.9 5 
Lead 73.7 15 
Manganese 1,660 50 
Stroll!ium 16,500 .4,200 

Ordnance Testing/Training Lead 22,900 15 

1FDEP (1999). Technical Repon: Developmenl of Soil Cleanup Target Levels (SCILs) for Chapter 62-777, F.A. C., May 26. 

Table ll.F-3 
NAS Key West Demolition Key NW Groundwater Criteria Exceedances (µg/L) 

Sample JD Location Parameter Groundwater Result FDEP Groundwater Criteria1 

SB-9 OB/OD Pit Antimony 249 6 
Cadmium 52.2 5 
Copper 4,070 1,000 
Lead 1,610 15 
Nickel 116 JOO 
Zinc 23,500 5,000 

Note: 
1FDEP (1999). Technical Repon: Developmenl of Soil Cleanup Target Levels (SCILs) for Chapter 62-777, F.A. C., May 

Summary 

In all, 15 soil samples, two sediment samples, and one groundwater sample have been collected 
on Demolition Key NW. Seven of the soil samples, including one duplicate, were collected in the 
OB/OD unit area - one during the 1993 preliminary RFI/RI study, and the rest following the 
1998 soil excavation. The single groundwater sample was collected in 1993 at the OB/OD unit. 
The remaining eight soil samples were collected at other sites (i.e., training and research and 
development areas) over the 8-acre island. Figure II.D-2 shows the distribution of those samples 
on the island. 
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All of the samples from the OB/OD unit exceeded current FDEP residential criteria; four exceeded 
commercial/industrial criteria. Numerous metals were detected in surface soil samples from 
the OB/OD unit area; antimony, arsenic, barium, copper, lead and manganese exceeded current 
FDEP SCTLs. In the samples analyzed for TCLP metals, antimony, arsenic, cadmium, copper, 
lead, manganese, strontium, and zinc exceeded groundwater protection-based cleanup goals. In 
the groundwater sample collected from the OB/OD unit in 1993, antimony, cadmium, copper, 
lead, nickel, and zinc exceeded FDEP groundwater criteria. 

Four of the eight soil samples collected from the other sites on Demolition Key NW exceeded 
FDEP residential criteria for arsenic and lead; two of exceedances were in the OB/OD unit area. 
That is not surprising since the same ordnance was likely detonated at all sites. TI1e 
highest measured lead concentration on Demolition Key NW occurred at sampling location SB-6, 
near the center of the island. SVOCs were not detected in samples collected near the OB/OD unit, 
although low concentrations ( < 1 mg/kg) were detected in surface soil samples from training and 
research and development areas. 

Although the OB/OD unit is being closed, the remainder of the key will continue to be used as a 
range; the entire island will be addressed under the prevailing environmental regulation when the 
range is no longer in use. 
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June 17, 2002 

John Griffin 
Florida Department of 
Environmental Protection 
2600 Blair Stone Road 
Tallaltassee, Florida 32399-2400 

Re: Certification of Closure for the Demolition Key RCRA Miscellaneous Unit NAF Key West, 
florida 

Dear Mr. Griffin: 

Per the request of Patsy McNeil!, the RCRA Program Manager at NAF Key West, EnSafe 
Inc. is pleased to submit ftve copies of the Demolition Key RCRA Miscellaneous Unit 
Certification of Closure NAF Key West, Florida for distribution. This submission is in 
accordance with the Demolition Key RCRA Miscellaneous Unit Final Permit Application NAS 
Key West, Florida (EnSafe 2001) closure performance standards, and completes the closure 
requirements for the Unit The document summarizes field activities, construction methods, 
and testing, as well as records obtained in the field during the construction of the Unit's cover. 

Please note that the facility has formally changed its name from NAS Key West to NAF Key 
West Reference to previously written reports with the term "NAS" refers to the NAF Key 
West facility. 

If you have any questions or require additional information, please do not hesitate to call. 

Best Regards, 

EnSafe Inc. 

~/~ 
By: Chris Triplett, E.LT. 

Project Engineer 

Cc: Bryan Kizer, Southern Division Naval Facilities Engineering Command (2 copies) 
Patsy McNeil!, NAF Key West, FL (3 copies) 
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DEMOLITION KEY - RCRA MISCELLANEOUS UNIT CLOSURE 

PROFESSIONAL ENGINEERING CERID1CATION 

I. BACKGROUND 

The Department of the Navy Southern Division Naval Facilities Engineering Conunand has 

retained EnSafe Inc. to observe and document the remedial activities associated with closure of 

the RCRA Miscellaneous Unit at Demolition Key, Naval Air Facility (NAF) Key West, Florida. 

This certification addresses the construction of an earthen cover and related activities observed 

during the Unit's closure. 

The earthen cover construction and other related activities were completed in general accordance 

with the RCRA Miscellaneous Unit Final Permit Application NAS Key West; Section ll.D 

Closure and Post-Closure Plans (EnSafe 2001), as approved by the Florida Department of 

Environmental Protection (FDEP). 

II CWSURE ACTIVITffiS PARTICIPANTS 

Southern Division Naval Facilities Engineering Command 

Bryan Kizer Project Manager 

Patsy McNeill (NAF Key West) Site Manager 

EnSafe Inc. (CLEAN - Consulting/Engineering) 

Dr. James Speakman 

Chris Triplett 

Amy Spann 

Senior Project Manager (Engineer of Record) 

Project Manager 

Site Manager 

CH2MHill/JA Jones (Remedial Action Contractor) 

Mike Halil Project Manager 

Garnet McCurdy 

Bruce Johnson 

Site Superintendent 

Site Health and Safety 
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III. ACTIVITIES 

Certification of Closure 
RCRA Miscellaneous Unit Closure 

Demolition Key - NAF Key West, Key West Florida 
June 17, 2002 

Prior to construction activities, NAF Key West personnel installed signs around the 

Demolition Key shoreline to warn/discourage trespassers. In addition, construction barricade 

fencing was installed at the landing area adjacent to the Unit. 

The Unit was then cleared of debris, and juvenile mangroves were removed from the bottom of 

the Unit to ensure proper soil compaction. The construction material transportation began on 

May 14, 2002, with earthen fill and cover construction initiating on May 15. The final lift of the 

earthen cover was placed and compacted on May 16. The surface of the cover was surveyed on 

May 17 to ensure anticipated finish grades. Subsequently, a vegetative soil layer was placed over 

the filled area and the finish grade was surveyed. Lantana, native Keys vegetation, was planted 

and straw mulch was placed over the site. Site construction was concluded and the 

Remedial Action Contractor demobilized equipment from Demolition Key on May 17, 2002. A 

summery of field personnel observations is in Appendix A, and a copy of the field log book is in 

Appendix B. 

Prior to workers entering the previously excavated Unit, an 8-inch soil bridging lift was placed 

in the bottom of the Unit to limit worker exposure to contaminated soils. Subsequently, the 

earthen fill/cover was placed in 6 inch lifts and compacted to 95 % maximum dry density at a 

moisture content between optimum and plus 4 % . A 6-inch thick vegetative soil layer was placed 

on the cover soil with no compaction. The vegetative soil mixture consisted of 65 % cover soil 

and 35 % topsoil, with hydrating gel entrained into the mixture at 9 pounds per 1,000 square feet. 

Topographical surveys were performed as the cover and vegetative soil layers were completed to 

ensure compliance with the RCRA Miscellaneous Unit Final Permit Application NAS Key West; 

Section 11.D. The surveyor measured the surface elevations on a 5-foot by 5-foot spaced grid. 

2 



Certification of Gosure 
RCRA Miscellaneous Unit Closure 

Demolition Key - NAP Key West, Key West Florida 
June 17, 2002 

To prevent erosion of the vegetative and/or cover soil layers, Lantana was planted and the area 

covered with straw mulch. The plants were between 6 and 18 months old, and planted 4 inches 

on center and approximately 6 inches deep. The vegetative soil was fertilized with commercially 

standard liquid fertilizer containing 20% nitrogen, 20% phosphorus, and 20% potash. After 

planting and fertilization, the Unit was covered with 70 lbs of straw mulch. 

Additional construction activity details and an as-built drawing can be seen as part of the 

Construction Completion Report (CH2MHill 2002), found in Appendix C. 

IV. VARIATIONS 

The Remedial Action Contractor was unable to find readily available soil in south Florida that 

meet the RCRA Miscellaneous Unit Final Permit Application; Section 11.D (EnSafe 2001) 

requirements, which states that 50% of the soil must pass a number 200 sieve. In a letter dated 

May 13, 2002, the Navy requested a variance in the soil requirements to ensure closure schedule 

compliance. The Florida Department of Environmental Protection approved the modification 

via telephone with Patsy McNeill on May 15, 2002 and followed with written verification in a 

letter dated May 17, 2002. A copy of this correspondence is in Appendix D. 

To ensure proper fertilization distribution, the Remedial Action Contractor substituted 

liquid fertilizer for pellet fertilizer. Consequently, the fertilization mixture ratio changed from 

17% nitrogen, 17% phosphorus, and 17% potash to 20% nitrogen, 20% phosphorus, and 

20 % potash. This ratio was endorsed by a local landscaping nursery. 

V. DOCUMENTATION 

EnSafe maintained detailed documentation of the RCRA Miscellaneous Unit cover construction 

activities in general accordance with the RCRA Miscellaneous Unit Final Permit Application 

(EnSafe 2001) plan. The following types of documentation were maintained: 
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• Field activity log 

• Photographic records 

• Field construction records 

• Physical and geotechnical testing results 

• Construction observation summary 

Certification of Closure 
RCRA Miscellaneous Unit Closure 

Demolition Key - NAP Key West, Key West Norida 
June 17, 2002 

Copies of the construction observation summary and field activity log can be found in 

Appendices A and B, respectively. Please refer to the Construction Completion Report 

(CH2MHill 2002) in Appendix C for copies of photographic records, field construction records, 

physical and geotechnical testing results, and a copy of the as-built. 

Q:\T.156\Key West\Certification of Closure.wpd 
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Construction Progress Report 
NAS Key West - Demolition Key Job 
Key West, Florida 

To: Chris Triplett 

Period Begin: Monday, May 13, 2002 
Period End: Friday May 17, 2002 

From: Amy Spann 

Issue Date: June 13, 2002 

Monday, May 13, 2002 
L Met at staging area with G. McCurdy of J .A. Jones to discuss project schedule and fill 

material which was on-site. We discussed the material sieve analysis and the issue of it 
not meeting the elosure plan specifications. Discussed with C. Triplett, who was also 
having contact with J. A. Jones about the material. 

2. Additional lantana plants arrived on-site, they were taken to the J.A. Jones site on Boca 
Chica where the original plants were held. Approximately 80 plants were ordered to 
replace dying plants and make sure there were plenty for project completion. 

3. Met with P. McNeil of the Navy and participated in a conference call with Florida 
Department of Environmental Protection (FDEP) and C. Triplett to discuss the fill 
material on-site and potential approval by FDEP for use. FDEP indicated the material 
would be approved for use at the Demolition Key site and an official letter request was 
faxed to FDEP, with a hard copy to follow in the mail. FDEP indicated approval 
would be by phone the next day and work was suspended until approval was granted to 
use the soil. 

Tuesday, "fl.fay 14, 2002 
Weather: Hot and sunny, highs in mid-90s 

1. Approval of the fill material was granted by FDEP and work commenced upon 
approval. 

2. J .A. Jones started loading fill material onto the barge which was located at the staging 
area off Fleming Key on the Navy base. Two bobcats were used to load approximately 
half of the material (65 tons) onto the barge. 

3. The Barge operator arrived on-site to determine whether it was safe to move the barge 
and secure it away from the staging area so that the tides would not affect the work. 
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The tide was low and the barge was not stable to be moved from the site, so the bobcats 
were secured on the barge for the evening. 

4. A front-end loader was present on-site but was not used today to move any material. 

Wednesday, May 15, 2002 
Weather: Hot and sunny, high mid to upper-90s, Forecasted slight change of rain 

1. Barge operators were able to move the barge and will transport the fill material and the 
two bobcats to Demolition Key. 

2. J .A. Jones started off-loading the fill material onto the Key. The first few load were 
used to build up a ramp onto the Key to prevent damage to the existing slope and to 
ease bobcat traffic through the area. 

3. J .A. Jones then worked on placing a material ramp into the pit to prevent contaminating 
the bobcats. A few loads we placed in the bottom to start the bridge layer. 

4. The bridge layer was complete and the geotechnical representative, Nutting Engineers 
of Florida, sampled the bridge layer to test the initial compaction and moisture content 
to be able to make changes in the actual lifts. Density test was 98 % and the moisture 
was at 5 % . The density was good, moisture was too low and waster will be added to 
the material. 

5. One bobcat commenced hauling, placing, and compacting the fill material in the pit 
while the other bobcat continued to unload the barge and stage the material outside the 
work area. 

6. Four lifts were placed in the pit by the end of the day, each lift was tested by the 
geotechnical representative with the following results: 

Lift 
Lift 1 
Lift 2 
Lift 2 
Lift 3 
Lift 4 

Compaction 
100.5% 
97.4% 
99.2% 
99.1% 
98.6% 

Moisture 
8.9% 
8.8 % - Will add water and re-test 
9.2% 
10.2% 
10.53 

7. When the barge was completely unloaded the crew headed back to the staging area to 
pick up the topsoil, which was being delivered. One bobcat returned with the barge to 
transfer the material onto the barge. Approximately 25 tons of topsoil mixture was 
delivered to the staging area. · The topsoil was placed on the barge while work 
continued at Demolition Key. 
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Thursday, May 16, 2002 
Weather: Hot and sunny, high mid to upper-90s, Slight breeze with choppy water 

1. Additional fill material was loaded onto the barge, approximately 35 tons, to be able to 
finish the remaining lifts. 

2. The barge operators arrived and determined that the barge was not able to move due to 
the tides and we would have to wait to transport the material to Demolition Key. 

3. The bobcat at the staging area punctured a tire which was repaired and the battery and 
motor for the spuds on the barge had to be repaired before transport occurred. 

4. The barge arrived on-site and both bobcats unloaded material until there was enough to 
start on the next lift, at that time one bobcat placed lifts in the hole and the other 
continued to off-load the remaining fill material. 

5. Three lifts were placed in the hole by the end of the day, each lift was tested by the 
geotechnical representative with the following results: 

Lift 
Lift 5 

Compaction 
98.8% 

Lift 6 - North 98.3 % 
Lift 6 - South 99.6% 

compaction) 
Lift 7 98.8% 

Moisture 
9.8% 
9. 0 % (Lift 6 was tested twice to make 

9.2% sure there was uniform 

9.5% 

6. After the lifts were finished, the remaining topsoil was off-loaded off the barge and will 
be put in tomorrow after the surveyor has surveyed the finished lift grade. The barge 
was left in the channel of Demolition Key for the evening. 

7. Fill material which remained on-site was smoothed out over the construction area per 
P. McNeil's request. 

Friday, May 17, 2002 
Weather: Hot and sunny, high mid to upper-90s, Moderate breeze, Forecasted storms in later 
afternoon 

1. All lantana plants arrived at staging area and were transported to Demolition Key. 

2. The surveyor arrived on-site and surveyed the finished grade of the fill material lifts on 
a 5 foot by 5 foot grid with a GPS system hooked up to a laptop so we could review the 
grid and surveyed points. Two points were missing so he shot those points. 
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3. The topsoil layer was added to a depth of at least 6-inches. The surveyor then re-shot 
the finished grade of the topsoil and verified the 6-inch depth and notified J .A. Jones of 
low spots which were filled and re-shot. 

4. Topsoil that was not used was smoothed out over the construction area as with the fill 
material. 

5. The bobcats were loaded onto the barge and returned to the staging area. The barge 
crew readied the barge and tugboats and headed to Jacksonville. 

6. The lantana plants (60 total) were placed at 4-foot centers and planted in the topsoil 
cover. The plants were individually fertilized and the remaining fertilizer was spread 
over the area. 

7. · The straw mulching was placed over the area, and the area was cleaned. 

8. The erosion control measures were removed from the site, but the protective barrier 
was left at the opening to the Key for protection. 



Appendix B 

Field Logs 



" ..... " .... ' - - ..... ' ..... ' .... " ... 

. . . . " - " ....... ' .... - - ........ ' -... . 
. . . . . . . . . . . . . . " .. -....... - . - ..... " 

... '. . . . ................. . 

''." .... ' ................. - ......... " 

........ '. ".' ... - .... '. " ... '.' .. ' ..... . 

' ... - . ' ................ ' ... ' ' ... . 

. . . . . . . . . . . . . . . . . . " ...... ' .. - .. - . 

. . . " .. " .... ' " .............. "' . ' 

.,, ..... " ......... - ' ............... . 

. -... ' ...... ' ................. . 

. ' .... ' ... " ..... ' ....... . 

. ...... '.. . . ' .... . 

. ' .......... - ... " ............ . 

. . . . . . . . . . . . . . . . . " ....... ' .. ' .. ' ......... . 

'· ........ ' .. '. ' ............... '.' ..... " " ....... '.' .. ' ... . 

" " ............................. ' .. ' ....... ' ...... ' . " 

lnl\1!\ri.1l1DJ Publishing co., •nc. 
Meredith. N.H. 03253 

































r-->-, +4-++-"!-·HttJJ~L;JJ!'~~t4Jl~~~:;r. 
1·+-1 . 











2 

---+--------- ------- ------

, 

-----+--------

---- --- ---- --- - ------- -----------1----- ----

------- ------4---------1------- --------- ----------!-------> 

--'------- ------





rTTTT, 
I ! i 
,r, 

l 



I I I 

)., 
- l 

I I 
I ' 







~t-+-+: ++-+.+411.-~14'-l-¥+-ll~ 
l 

I I 



H-f-l-i-l-ii-l+u
1 
u_w~~~~tw~~~~~4m_1:~~4::W-l 

i ' 



\ 
\ 
\ 

\ 
I 
I 

~ 
I 

'--1 
I 

AppendixC 

Construction Completion Report 



Construction Completion Report 
Demolition Key Open Burning/ 

Open Detonation Hazardous Waste Ordnance 
Treatment Facility Closure 

Naval Air Facility Key West 
Key West, Florida 

Revision No. 00 

Contract No. N62467 -98-D-0995 
Contract Task Order No. 0079 

Prepared by: 

e CH2MHILL 
• Constructors, Inc. 

115 Perimeter Center Place, N.E. 
Suite 700 

Atlanta, GA 30346 

Submitted to 

Department of the Navy, Southern Division 

Naval Facilities Engineering Command 

2155 Eagle Drive 

North Charleston, South Carolina 29406 

June2002 



C<msfruetlon Completion Report 

Demolition Key Open Burning/Open Detonation Hazardous Waste 
Ordnance Treatment Faeillty Closure 

Naval Air Facillty Key West 
Key West, Florida 

Contract No. N62467-98•D~0995 
ContractTask Order No. 0079 

Submitted to 

Oepattrnent of the Navy, Southern Divl11ion 
Naval"fll¢illtles ·Engineering Command, 

Prepared/:Appr(Mld fly: 
.. /!U/ £J tUI?. 

Approved By: 

Scott Newman, Program Manager 

Client. Aeceptam:e: 

U.S. Navy Responsible Aulflority 

t15 Pcthneter Center Place, N.E. 
Sult.> 700 

At1an.ta1 GA31l'l% 

June2002 

Date 



CH2t\~HiLL 
C();ti:tractcu-s, J;1~. 

CERTIFICATE OF COMPLETION 

CH2?vf HILL Constructors, Inc., attests that, to the best oi its knowledge and belief, 
opi:m burning/ open detonation ha7.ardous waste ordnance treatment facility closure at 
Demolition Key located at Naval Air Station Key West in Key West, Florida, delivered 
under Contract Task Order No. 0079, has been completed, inspected, and tested, and is 
in compliance with the contract. 

~002.... 
Date 



Contents 

Acronym List .............................................................................................................................. IV 

1.0 Introduction .................................................................................................................. 1-1 
1.1 Project Scope .................................................................................................... 1-1 
1.2 Site History ....................................................................................................... 1-2 

2.0 Significant Events ........................................................................................................ 2-1 
2.1 Chronology of Events ..................................................................................... 2-1 
2.2 Problems Encountered .................................................................................... 2-1 

3.0 Construction Activities and Quality Control ......................................................... 3-1 
3.1 Construction Participants ............................................................................... 3-1 
3.2 Summary of Construction Activities and Quality Control... ..................... 3-2 

3.2.1 Mobilization and Site Preparation .................................................... 3-2 
3.2.2 Cover Soil Placement, Compaction, and Surveying ...................... 3-3 
3.2.3 Vegetative Layer Placement and Surveying ................................... 3-4 
3.2.4 Lantana Placement, Fertilization, and Straw Placement ............... 3-5 
3.2.5 Site Restoration and Demobilization ................................................ 3-5 

4.0 Final Inspection and Site Status Summary ............................................................ 4-1 
4.1 Participants ....................................................................................................... 4-1 
4.2 Deficiencies ....................................................................................................... 4-1 
4.3 Site Status Summary ....................................................................................... 4-1 

5.0 References ..................................................................................................................... 5-1 

Tables 
2-1 Construction Sequence Summary ......................................................................... .' .... 2-1 

Figures 
3-1 Organization of Construction Participants ............................................................... 3-1 

Appendices 
A Site Photographs 
B Material Specifications and Miscellaneous Certifications 
C Cover Soil and Vegetative Layer Delivery Tickets 
D Geotechnical Testing Reports 
E As-built Construction Drawing 
F Contractor Production and Quality Control Reports (Hard Copy Only) 
G Cover Soil Modification Request 

CTO 79 CCR REVISION 00 Ill 



Acronym List 
CCI 

CTO 

Ensafe 

FDEP 

J.A. Jones 

mg/kg 

NAF 

NAVFAC 

NW 

OB/OD 

OB/OD facility 

QC 
RCRA 

ROI CC 

CTO llJ CCR REVISION 00 

CH2M HILL Constructors, Inc. 

Contract Task Order 

Ensafe, Inc. 

Florida Department of Environmental Protection 

J.A. Jones Environmental Services Company 

milligrams per kilogram 

Naval Air Facility 

Naval Facilities Engineering Command 

northwest 

open burning/ open detonation 

OB/OD hazardous waste ordnance treatment facility 

Quality Control 

Resource Conservation and Recovery Act 

Resident Officer in Charge of Construction 



1.0 Introduction 

CH2M HILL Constructors, Inc. (CCI), with J.A. Jones Environmental Services Company 
Q.A. Jones), has been contracted by the Department of the Navy, Southern Division, Naval 
Facilities Engineering Command (NAVFAC), to prepare this Construction Completion 
Report for open burning/ open detonation (OB/ OD) hazardous waste ordnance treatment 
facility (OB/OD facility) closure at Demolition Key located at Naval Air Facility (NAF) Key 
West in Key West, Florida. This work was performed under Contract No. N62467-98-D-
0995, Contract Task Order (CTO) No. 0079 and in accordance with the management 
approach outlined in the CCI Contract Management Plan (CCI, 1998); the Naval Air Facility 
Key West Basewide Work Plan (CCI, 2000), and the CTO No. 0079 Work Plan Addendum 
No. 07 (CCI, 2002). 

The objective of this report is to provide documentation of the construction activities 
associated with OB/OD facility closure at Demolition Key located at NAF Key West in Key 
West, Florida. 

1.1 Project Scope 
On March 2, 2002, CCijJ.A. Jones received work authorization from Southern Division, 
NA VFAC to complete the scope of work at Demolition Key, NAF Key West, Key West, 
Florida. The scope of work is to perform Demolition Key OB/OD facility closure in 
accordance with Section 11.D of the approved Demolition Key Resource Conservation and 
Recovery Act (RCRA) Miscellaneous Unit Final Permit Application (Ensafe, Inc. [Ensafe], 
2001). Closure activities will include mobilizing personnel, equipment, and materials to the 
Demolition Key site; placement of temporary erosion controls; placement and compaction of 
a soil cover in the former OB/OD facility excavation; planting of native vegetation to 
stabilize the cover and reduce erosion; demobilization; and preparing and submitting the 
Construction Completion Report. 

The primary objective of this project is to perform OB/OD facility closure in accordance 
with Section 11.D of the approved Demolition Key RCRA Miscellaneous Unit Final Permit 
Application (Ensafe, 2001) so the facility will be closed in a matter that: 

• Minimizes the need for further maintenance. 

• Controls, minimizes, or eliminates, to the extent necessary to protect human health 
and the environment, post-closure escape of hazardous waste, hazardous waste 
constituents, leachate, contaminated runoff, or hazardous waste decomposition 
products to the ground, surface waters, or the atmosphere. 

• Complies, with the closure requirements of 40 Code of Federal Regulations 264.111 
and Florida Administrative Code 67-730. 

Additional details on the proposed scope of work and project objectives are included in the 
approved CTO No. 0079 Work Plan Addendum No. 07 (CO, 2002). 
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1.2 Site History 
The OB/OD facility covers approximately 940 square feet on the southeast portion of 
Demolition Key Northwest (NW). This facility was used for the OB/OD of waste 
(unserviceable) military ordnance and propellants, which were classified as RCRA 
hazardous waste when they were declared waste products. OB/OD operations were 
conducted approximately one to four times per year from approximately 1965 to 1989. The 
unit was not used from 1990 to 1993. The site was reopened for limited use from 1994 until 
1995; it has not been used since. During the operating periods, approximately 20 pounds 
net explosive weight of unserviceable ordnance was treated annually at the OB/OD unit 
(Ensafe, 2001). 

During this same period, Navy SEAL and Explosive Ordnance Disposal personnel 
conducted ordnance training exercises on the remainder of Demolition Key NW. These 
exercises involved the safe destruction of military ordnance, as required in their mission 
statement for annual proficiency training. Testing involved ordnance destruction 
configuration technique modification, developmental testing, and reaction-sequence testing. 
The island was also used to perform emergency response operations on unstable and/ or 
civilian ordnance (Ensafe, 2001 ). 

As part of the original Part B Closure Permit Application Oune 27, 1997), excavation of 
contaminated site soil was proposed to provide clean closure. Soil was to be excavated to a 
depth of one-foot and to a nominal 10 feet in diameter. In July 1998, the site was over
excavated to a depth of approximately 1.5 feet or until the water table was reached and to a 
nominal 30 feet in diameter. Mangrove roots limited the excavation horizontally (Ensafe, 
2001). 

Concentrations for antimony (114 milligrams per kilogram [mg/kg]), arsenic (19.3 mg/kg), 
barium (187 mg/kg), copper (1,540 mg/kg), lead (7,530 mg/kg), and manganese (4,040 
mg/kg) in post-removal soil samples from the excavated OB/OD excavation still exceeded 
Florida Department of Environmental Protection (FDEP) soil cleanup target levels. 
However, they were similar to concentrations in soil samples collected at other areas on the 
key used for ordnance training, research, and development. Since the OB/OD treatment 
unit is within an active military range, the closure plan provided in the approved 
Demolition Key RCRA Miscellaneous Unit Final Permit Application (Ensafe, 2001) only 
addresses the unit and its immediate vicinity. Rather than intensively investigate one single 
OB/OD site, the closure plan provided in the approved Demolition Key RCRA 
Miscellaneous Unit Final Permit Application (Ensafe, 2001) proposes to backfill the 
excavated depression with compacted soil and stabilize the surface with native vegetation, 
thus reducing direct exposure to human and ecological receptors (Ensafe, 2001). 
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2.0 Significant Events 

2.1 Chronology of Events 
The chronology of events for Demolition Key OB/OD facility closure is listed in Table 2-1. 
Specific details describing Demolition Key OB/OD facility closure are provided in Section 
3.0 Construction Activities and Quality Control. 

TABLE2-1 
Construction Sequence Summary 

Event 

Site Visit 

Work Plan Addendum No. 07 Submitted 

Work Plan Addendum No. 07 Approved 

Pre-Construction Meeting 

Mobilization and Site Preparation 

Environmental Conditions Report Submitted 

Mobilization and Equipment and Material Transport 

Cover Soll Placement 

Geotechnlcal T estlng 

Vegetative Layer Placement 

Surveying 

Site Restoration 

Demobilization 

Final Inspection 

2.2 Problems Encountered 

Date 

January 14, 2002 

April 2, 2002 

April 16,2002 

April 17, 2002 

April 22·25, 2002 

May 1, 2002 

May 14-15, 2002 

May 15-16, 2002 

May 15-16, 2002 

May 17,2002 

May 17, 2002 

May 17, 2002 

May 17, 2002 

May20,2002 

The following problems were encountered during Demolition Key OB/OD facility closure: 

• The initial approach for material and equipment transport to Demolition Key was to 
use a deck barge with crane, but because of subcontractor procurement issues with 
crane/barge suppliers in South Florida, a delay occurred in the scheduled 
completion date of May 3, 2002 The approach was modified to use a 30-foot by 60-
foot deck barge with 20-foot hydraulic ramp, and equipment and material transport 
was completed on May 14-15, 2002. 
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• The proposed cover soil material did not meet the particle size requirement of no 
larger than one half-inch, with 50% passing no. 200 sieve and 90% passing no. 4 
sieve, as specified in Section 11.D of the Demolition Key RCRA Miscellaneous Unit 
Final Permit Application (Ensafe, 2001 ). Because native Florida soils did not meet 
the specified particle size requirement, a request was submitted by NAF Key West 
on May 13, 2002 and approved by the FDEP on May 14, 2002 to use the proposed 
cover soil material. The Cover Soil Modification Request is provided in Appendix G. 
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3.0 Construction Activities and Quality Control 

3.1 Construction Participants 
The construction participants and their responsibilities for the project activities are shown 
on Figure 3-1. 

FIGURE3·1 
Organization of Construction Participants 

Southern Division, NAVFPC 
Remedial Project Manager 

Mr, Bryan Kizer 

NAFKeyWest En$afe, fnc, 
Hazardous Waste Man39er 

~-
Eng!neer-ofwR&cord 

Ms. Patsy McNeiH Senior Project Manager 
Dr. Jim Speakman, P.E. 

Project Manager 
Mr. Chris Triplett 
On-site Manager 
Ms. Amy Spann 

CCl I JA Jonea 
Remedial Action Contractor 

Projec!M-
Mr. Michael Haflf. P.E. 

Project Superintendent 
Mr. Gamet McCurdy 

Site Health and Safety Speel•ll•tl Equ1pment Operators 
Project Quality Control Manager -- Mr. Randy Dumaop 

Mr. Bruce Johnson Mr. Jim BuUer 

• I 

Geot&chnlcat 'resting Subcontractor Barge Subcontractor Surveying Subcontractor 
Nutting Engineera of Florida. Inc. Biscayne Towlng and Salvage, Inc. NO!by and O'Flynn Surveying, Inc. 
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3.2 Summary of Construction Activities and Quality Control 
Construction activities for the project included: 

• Mobilization and Site Preparation; 

• Cover Soil Placement, Compaction, and Surveying; 

• Vegetative Layer Placement and Surveying; 

• Lantana Placement, Fertilization, and Straw Placement; and 

• Site Restoration and Demobilization. 

CCI/J.A. Jones provided oversight of all field operations throughout the course of the 
project. CCl/J.A. Jones field oversight staff included Mr. Garnet Mccurdy, Project 
Superintendent and Mr. Bruce Johnson, Site Health and Safety Specialist/Project Quality 
Control (Qq Manager. Also, Ms. Patsy McNeill, NAF Key West Hazardous Waste 
Manager and Ms. Amy Spann, Ensafe On-site Manager provided additional field oversight 
during completion of the project. Details of daily construction activities are provided on the 
Contractor Production/QC Reports included in Appendix F. Photographs of construction 
were taken throughout the project and representative photographs are provided in 
Appendix A. The as-built construction drawing is provided in Appendix E. 

3.2.1 Mobilization and Site Preparation 
Initial project mobilization occurred from April 22-25, 2002. On April 22, 2002, Hertz 
Equipment Rental delivered the construction equipment, including a John Deere 444E front
end loader, Bobcat 763 front-end loader, and Wacker WP 1550A vibratory plate compactor 
to the equipment and material staging area located on Fleming Key. CCI/J.A. Jones 
coordinated the use of the Fleming Key staging area with the NAF Key West Resident 
Officer in Charge of Construction (ROICC). 

CCl/J.A. Jones prepared the existing OB/OD facility excavation for closure on April 23, 
2002 by placing and staking silt fencing adjacent to the waterfront down gradient of the 
OB/OD excavation and construction barricade fencing around the perimeter of the OB/OD 
excavation. Silt fencing and construction barricade fencing specifications are provided in 
Appendix B. In addition, CCI/J.A. Jones removed trash, debris, and juvenile mangroves 
from within the OB/OD excavation for the proper placement and compaction of the cover 
soil. 

Toppino' s, Inc. delivered 129.22 tons of cover soil to the Fleming Key staging area on April 
25, 2002. The cover soil delivery tickets are provided in Appendix C. The cover soil was 
covered with plastic sheeting while staged on Fleming Key. Because of subcontractor 
procurement issues with crane/barge suppliers in South Florida as described in Section 2.2 
Problems Encountered, CCI/J.A. Jones personnel were demobilized on April 26, 2002 untU 
the procurement issues could be resolved. 

The second project mobilization occurred from May 14-15, 2002. During the second 
mobilization, the construction equipment, including a second Bobcat 763 front-end loader 
provided by Hertz Equipment Rental; approximately 100 tons of the cover soil; and 25.73 
tons of vegetative layer were mobilized to Demolition Key using a 30-foot by 60-foot deck 
barge with 20-foot hydraulic ramp provided by Biscayne Towing and Salvage, Inc. The two 
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Bobcat 763 front-end loaders were utiliz.ed with the 20-foot hydraulic ramp to load and 
unload the cover soil and vegetative layer. Toppino's, Inc. delivered the vegetative layer to 
the Fleming Key staging area on May 15, 2002 for transport to the Demolition Key site. The 
vegetative layer delivery tickets are provided in Appendix C. 

Throughout completion of the project, personnel were transported to/ from Demolition Key 
using a 21-foot Carolina skiff provided by Denhart Marine Consultants. 

3.2.2 Cover Soil Placement, Compaction, and Surveying 
CCl/J.A. Jones completed cover soil placement, compaction, and surveying from May 15-17, 
2002. The cover soil consisted of an approximate mixture of 50% Miami oolitic limestone 
and 50% Miami sand screenings. The Clean Fill Certification for the cover soil is provided 
in Appendix B. 

This proposed cover soil material did not meet the particle size requirement of no larger 
than one half-inch, with 50% passing no. 200 sieve and 90% passing no. 4 sieve, as specified 
in Section IJ.D of the Demolition Key RCRA Miscellaneous Unit Final Permit Application 
(Ensafe, 2001). Because native Florida soils did not meet the specified particle siz.e 
requirement, a request was submitted by NAF Key West on May 13, 2002 and approved by 
the FDEP on May 14, 2002 to use the proposed cover soil material. The Cover Soil 
Modification Request is provided in Appendix G. The results for the proctor test and sieve 
analysis performed by Nutting Engineers of Florida, Inc. on the cover soil are provided in 
AppendixD. 

Following equipment and material transport to Demolition Key, CCI/J.A. Jones placed and 
graded approximately 100 tons of cover soil into the OB/OD facility excavation with the 
two Bobcat 763 front-end loaders in a total of seven six-inch lifts. To eliminate contact with 
contaminated soil, a lift of dean cover soil was placed and graded onto the floor of the 
OB/OD excavation to act as a buffer layer prior to equipment or personnel entering the 
excavation. Each six-inch lift was machine-compacted using the Wacker WP 1550A 
vibratory plate compactor to a density of at least 98.3 % of maximum dry density with a 
moisture content within 4 % of optimum, as determined by American Society of Testing and 
Materials 0698. Each six-inch lift was placed, graded, and compacted in accordance with 
the approved CTO No. 0079 Work Plan Addendum No. 07 (CCI, 2002) and Section II.D of 
the Demolition Key RCRA Miscellaneous Unit Final Permit Application (Ensafe, 2001). In 
addition, M-;. Amy Spann, the Ensafe On-site Manager, observed and documented each six
inch lift prior to the placement of the next lift. The result-; of the field density and moisture 
content tests on the seven six-inch lifts are provided in Appendix D. 

Nutting Engineers of r1orida, Inc. performed all required geotechnical testing during 
completion of the project. As specified in the approved CTO No. 0079 Work Plan 
Addendum No. 07 (CCI, 2002), Nutting Engineers of Florida, Inc. is American Association of 
State Highway and Transportation Officials certified, and their certifications are provided in 
AppendixB. 

Following completion of the final compacted cover soil layer, surface elevations were 
surveyed on five-foot by five-foot grid spacing by Norby and O'Flynn Surveying, Inc. on 
May 17, 2002 to confirm the cover soil had been placed and compacted to six inches below 
the final ground surface. This survey was completed in accordance with the approved CTO 
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No. 0079 Work Plan Addendum No. 07 (CO, 2002) and Section II.D of the Demolition Key 
RCRA Miscellaneous Unit Final Permit Application (Ensafe, 2001). In addition, Ms. Amy 
Spann, the Ensafe On-site Manager, observed and documented the final compacted cover 
soil layer and survey prior to the placement of the vegetative layer. The surveyor's 
certification is provided in Appendix Band the as-built construction drawing is provided in 
AppendixE. 

In accordance with the approved CTO No. 0079 Work Plan Addendum No. 07 (CCI, 2002) 
and Section 11.D of the Demolition Key RCRA Miscellaneous Unit Final Permit Application 
(Ensafe, 2001), the Project QC Manager verified the following during cover soil placement, 
compaction, and surveying: 

• The facilities and testing equipment were available and complied with testing standards. 
• 'Ihe recording forms, including all of the test documentation requirements, have been 

prepared. 
• Verification that the cover material was placed in lifts no more than six inches thick. 
• Verification that lifts were uniform and continuous across the fill area. 
• Verification that t11e number of compaction equipment passes was adequate. 
• Verification of the quality and accuracy of the cover soil as-built survey. 

3.2.3 Vegetative Layer Placement and Surveying 
CCl/J.A. Jones completed vegetative layer placement and surveying on May 17, 2002. The 
vegetative layer consisted of approximately 15 cubic yards of cover soil, 8 cubic yards of 
Black Velvet topsoil, and 10 pounds ofHorta-Sorb Water Management Hydrating Gel. 'The 
approved CTO No. 0079 Work Plan Addendum No. 07 (CCI, 2002) and Section 11.D of the 
Demolition Key RCRA Miscellaneous Unit Final Permit Application (Ensafe, 2001) specified 
a vegetative layer mix ratio of 65% oolite, 30% topsoil, and 5% hydrating gel by volume, 
however because the Horta-Sorb Water Management Hydrating Gel does not provide 
additional volume or weight in the non-hydrated stage, a vegetative layer mix ratio of 65% 
cover soil and 35% topsoil was used. The Horta-Sorb Water Management Hydrating Gel 
was then added at a ratio of nine pounds per 1,000 square feet in accordance with the 
manufacturer's instructions. The specifications for the topsoil and hydrating gel are 
provided in Appendix B. 

The six-inch uncompacted vegetative layer was placed and graded across the final 
compacted cover soil layer so the surface would have positive sheet drainage flow to the 
waterfront, without pools, ruts, or depressions in accordance with the approved CTO No. 
0079 Work Plan Addendum No. 07 (CCI, 2002) and Section ll.D of the Demolition Key 
RCRA Miscellaneous Unit Final Permit Application {Ensafe, 2001). 

Following placement of the vegetative layer, surface elevations were surveyed on five-foot 
by five-foot grid spacing by Norby and O'Flynn Surveying, Inc. on May 17, 2002. This 
survey was completed in accordance with the approved CTO No. 0079 Work Plan 
Addendum No. 07 (CCI, 2002) and Section II.D of the Demolition Key RCRA Miscellaneous 
Unit Final Permit Application (Ensafe, 2001). In addition, Ms. Amy Spann, the Ensafe On
site Manager, observed and documented the vegetative layer and survey prior to re
vegetation. The surveyor's certification is provided in Appendix B and the as-built 
construction drawing is provided in Appendix E. 
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In accordance with the approved CTO No. 0079 Work Plan Addendum No. 07 (CO, 2002) 
and Section 11.D of the Demolition Key RCRA Miscellaneous Unit Final Permit Application 
(Ensafe, 2001), the Project QC Manager verified the following during vegetative layer 
placement and surveying: · 

• Verification that the vegetative layer lift was uniform and continuous across the fill area. 

• Verification of the quality and accuracy of the final as-built survey. 

3.2.4 Lantana Placement, Fertilization, and Straw Placement 
Following vegetative layer placement, 65 Lantana camara plants provided by Green Dreams 
Landscaping were planted four feet center-to-center on all disturbed areas above the high 
tide watermark in accordance with the approved CTO No. 0079 Work Plan Addendum No. 
07 (CCI, 2002) and Section 11.D of the Demolition Key RCRA Miscellaneous Unit Final 
Permit Application (Ensafe, 2001). The Lantana camara were viable plants less than 18 
months old. Specifications for the Lantana camara plants are provided in Appendix B. 

Peter's all-purpose fertilizer was applied in accordance with the manufacturer's instructions 
in a mixture of ¥.!-tablespoon of fertilizer to one-gallon of water. A total of 15 gallons of 
liquid fertilizer was applied to the area of. re-vegetation. The liquid fertilizer consisted of 
20% nitrogen, 20% phosphorus, and 20% potash. The approved CTO No. 0079 Work Plan 
Addendum No. 07 (CCI, 2002) and Section Il.D of the Demolition Key RCRA Miscellaneous 
Unit Final Permit Application (Ensafe, 2001) specified the fertilizer contain 17% nitrogen, 
17% phosphorus, and 17% potash and be applied at a rate of 300 pounds per acre, however 
because of availability and recommendations by Green Dreams Landscaping, a 20% 
nitrogen, 20% phosphorus, and 20% potash fertilizer was used and applied based on the 
manufacturer's instructions. 

Following fertilization, approximately 70 pounds of straw mulch was placed over all 
disturbed areas to prevent erosion in accordance with the approved CTO No. 0079 Work 
Plan Addendum No. 07 (CCI, 2002) and Section 11.D of the Demolition Key RCRA 
Miscellaneous Unit Final Permit Application (Ensafe, 2001). The straw mulch was applied 
at a thickness of approximately one-half inch. 

In accordance with the approved CTO No. 0079 Work Plan Addendum No. 07 (CCI, 2002) 
and Section II.D of the Demolition Key RCRA Miscellaneous Unit Final Permit Application 
(Ensafe, 2001), the Project QC Manager verified the following during lantana placement, 
fertilization, and straw placement: · 

• Verification of the quantities and quality of lantana plants, fertilizers, and straw mulch 
applied to the cover material based on packaging labels and/ or weigh bills, as 
appropriate. 

3.2.5 Site Restoration and Demobilization 
CCI/J.A. Jones completed site restoration and demobilization on May 17, 2002. CCI/J.A. 
Jones removed the temporary erosion and site controls prior to demobilization from the 
Demolition Key site at the request of Ms. Patsy McNeill and utilized the 30-foot by 60-foot 
deck barge with 20-foot hydraulic ramp provided by Biscayne Towing and Salvage, Inc. to 
transport the construction equipment and remaining materials from Demolition Key to the 
Fleming Key staging area. CCI/J.A. Jones restored the Fleming Key staging area to its 
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original condition, and left at the request of Ms. Patsy McNeill approximately 30 tons of 
unused cover soil material at the staging area for future use by NAF Key West. 
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4.0 Final Inspection and Site Status Summary 

On May 20, 2002, Dr. Jim Speakman, Ensafe Senior Project Manager inspected the backfilled 
and restored Demolition Key OB/OD facility excavation for compliance and acceptance as 
the Engineer-of-Record. 

4.1 Participants 
The following individuals participated in the final inspection: 

• Dr. Jim Speakman - Ensafe Senior Project Manager 
• Ms. Patsy McNeill - NAF Key West Hazardous Waste Manager 
• Mr. Gamet McCurdy - CCI/J.A. Jones Project Superintendent 

4.2 Deficiencies 
No deficiencies were reported during the final inspection. 

4.3 Site Status Summary 
As outlined in Section 1.1 Project Scope, CCI/J.A. Jones completed the following activities 
for OB/OD facility closure at Demolition Key located at NAF Key West in Key West, 
Florida: 

• Mobilization of personnel, equipment, and materials to the Demolition Key site using a 
30-foot by 60-foot deck barge with 20-foot hydraulic ramp and 21-foot Carolina skiff 
personnel boat; 

• Site preparation and the placement of temporary erosion and site controls, including silt 
and construction barricade fencing; 

• Placement and compaction of approximately 100 tons of cover soil in the existing 
OB/OD facility excavation; 

• Placement of a 6-inch thick vegetative layer on the compacted cover soil; 
• Planting of lantana plants, fertilizer application, and placement of straw mulch to 

stabilize the cover and reduce erosion; 

• Site restoration and demobilization; and 
• Preparation of this Construction Completion Report. 

During OB/OD facility closure activities, CCI/J.A. Jones adhered to the following practices 
as outlined in Section 5.0 Environmental Protection Plan of the CTO No. 0079 Work Plan 
Addendum No. 07 (CCI, 2002): 

• The smallest practical area was disturbed. 

• Mangrove areas outside of the OB/OD facility excavation were clearly identified and 
protected. 
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• Turtle grass areas within the Demolition Key entrance channel were dearly identified 
and protected. 

• Temporary erosion and sediment controls (silt fencing) were placed and staked adjacent 
to the waterfront down gradient of the OB/OD facility excavation to prevent sediment 
from discharging to the Demolition Key channel. The erosion and sediment controls 
were removed during demobilization at the request of Ms. Patsy McNeill, NAF Key 
West Hazardous Waste Manager. 
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Appendix A 

Site Photographs 



1. View of the Demolition Key OB/OD facility excavation prior to closure. 



2. View of the silt fence installed as a temporary erosion control. 



3. View of the barricade fence installed around the OB/OD facility excavation. 
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4. View of the 30-foot by 60-foot deck barge with 20-foot hydraulic ramp utilized to 
transport the construction equipment and materials from the Fleming Key staging area 
to I?emolition Key. 



5. View of the tug boat utilized to push the deck barge. 

6. View of loading the cover soil onto the deck barge at the Fleming Key staging area. 



7. View of the deck barge approaching the Demolition Key landing area. 

8. View of compacting a six-inch cover soil lift. 



10. View of the final cover soil lift prior to vegetative layer placement. 
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11. View of the cover soil as-built survey. 
-~-,.....--

12. View of the placement of the vegetative layer. 



14. View of the backfilled and restored OB/OD facility excavation. 
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A NORBY & O'FLYNN Surveying, Inc. 
3430 Duck Ave. Key West, FL. 33040 

(305) 296-7422 FAX (305) 293-9924 

·June 11, 2002 

CH2M Hill Constructors, Inc. 
P.O. Box 22508 
Denver, CO 80222-0508 

FOR PROFESSIONAL SERVICES 

Demolition Key, Key West, FL 

As-Built Survey $4,000.00 

Th<1nk you for giving us the. opportunity to be of service to you. If we can be of any 
further assistance, please feel free to contact us. 



EXHIBITB 

SHORT FORM CONSTRUCTION SUBCONTRACT 

COMPENSATION SCHEDULE 

Subcontractor: Norby & O'Flynn Surveying Inc, Page 1 of I 

Project: Demolition Key off of Fleming Key, Florida Date of Subcontract: April 24, 2002 

For proper perfunnance of the Work, CH2M HILL shall compensale Subcontractor in accordance with the schedule 
set forth below, Except as expressly indicated to the contrary, prices include all a11owances, taxes, contingencies~ 
costs of all bonds and insurance, overhead and profit 

!TOPOGRAPHIC SURVEY 4,000.00lEACH 

EXHIBJT B TO fORM SFC'S- f'OMPENSATION SCHEDULE 
SHORT FORM CONSTRUCTION SUUC'ONTRACT 
(VERSION 10·00} 

1.001 $4,ooo.ool 

~;:;!l021H'2t"~ 

J_:38j~~ 
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Appendix B 

Material Specifications and Miscellaneous Certifications 

• Cover Soil Clean Fill Certification (Hard Copy Only) 
• Top Soil Specifications 
• Hydrating Gel Specification 
• Lantana Specification 
• Silt Fence and Barrier Fence Specification 
• Geoteclmical Company Certifications 
• Surveyor Certifications 
• Barge Captain License 



Cover Soil Clean Fill Certification (Hard Copy Only) 
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Lab Name: PEL IABORATORIES INC. Cont race , REA. 1~-02WRQ 
L3.b Code: PEL Case No.: SAS No.: SDG No.: 2203182 
Matrix: (soil/water/air) SOIL 
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Concentrated El<tract Volume: l(rnl) 

Injection Volume: ___ (uL) 

GPC Cleanup: (Y/N) N pH: -

GC Column: HPMS-5 ID: o. 2·s Cnml 

Lab Sample ID: 220318201 

Lab File ID: 182-01 

Date Received: 05/06/02 

Date E:xtracted:OS/08/02 

Date Analyzed: 05/08/02 

Dilution Factor: 1.0 

CAS NO. 
CONCENTRATION UNITS: 

{ug/L, 1n3/M3 or ug/Kgl UG/KG 

193-39-5--------Indeno[l,2,3-cd)pyrene 365 u 53-70-3---------Diben~[a,h]anthraccnc 365 u 191-24-2--------Benzo[g,h,i)perylene 365 u 
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Lab Name: PEL LABORATORIES INC. Contract; 
BF-02WRQ 

Lab Code: PEL Case No.: SAS No.: SDG No.: 2203182 
~trix: (soil/w~ter/air) SOIL 

Sample wt/vol: 

i· Moisture: 5 

33.o !g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) OlllER 

Concentrated Extract Volume: lO(ml) 

Injection Volume: LO (uL) 

GPC Cleanup: (Y/N) N pH: 

(',C Column. XTI-::; 10: 0.53 (rrm) 

Tqb Sample ID: <!iOJ18:.tUl 

Lab File ID: 182111 
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CLIENT SAMPLE NO. 

Lab Name: PEL 1.ABORATORIES INC. Contract: RF.A 
BF-02WRQ 

Lab Code: PEL Case No.: SAS No.: SDG No. : 2203182 
l>l;;ltrix: (soil/water/air) SOIL 

Sample wt/vol: 25.2 (g/mL) G 

E:xtraction: (SepF/Cont/Sonc) O'l'HER 

% MoistUl::e; 5 decanted: (Y/Nl N 

Concentrated Extract Volume: 2 (ml) 

Injection Volume: ____ (uL) 

GPC Cleanup: (Y/N) N pH: 

IO: 0.53 (Inn) 

Lab ~ample ID: 220318201 

Lab File ID: 182-lR 

Date Received: 05/06/02 

Date Extracted:OS/08/02 

pate Analyzed: 05/09/02 

Dilution Faccor: 1.0 

CAS NO. CONCENTRATION UNITS: 
(ug/L, 1113'/MJ or ug/Kg) MG/KG 

5289290-40-0·---TPH (C8-C40) 
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Lah Code: PEL Case No.: SA5 No.: SDG No.: 2203182 
Matrix: (Geil/water/air) SOIL 

Sample wi;/vol: 33. 0 (g/mL) G 

'Ir Moioturc: 0 decmited: (Y/N) N 

Extraction: (SepF/Cont./SoncJ SEPF 

Concentrated Extract Volume: lO(ml) 

Injl!!ct.ion Volume: ___ (uLJ 

GPC Cleanup: (Y/N) N pH: -

Lah s~mple ID: 220318201 

Lab File ID: 18201 

Date Keceived: 05/06/02 

Date Extracted:OS/07/02 

Date Analyzed: 05/09/02 

Dilution Factor: 1.0 

Sul!ur Cleanup: (Y/N) N 
GC Column /1): RTX-5 ID: 0.53/mn) GC Column (2): RTX-1701 ID: 0 • .53 (nm) 

CAS NO. COMPOUND 

1918-00-9-------Dicarnba 
75-99-0---------Dal~pon 
93-&5-2---------MCPP 
94-74-6---------MCPA 

CONCENTRATION UNITS: 
(ug/L, ng/M3 or ug/Kg) UG/KG 

l.51 
1.51 

151 
188 120-36-5--------Dichloroprop __ l.. 51 94•75-7---------2,4-D l.51 93-72-1---------2,4,5-TP 1.51 93-76-5---------2,4,5-T 1.51 94-82-6---------2,4-DB l. 51 88-85-7---------Dinoseo l.51 

FORM l HERB 

0 

u 
u 
u 
p 
u 
u 
u 
u 
u 
u 



Ma~ 10 02 07:59a REA Remedial Solutions 813-246-5546 
MAY-09-2002 17: 22 PEL 

FORM l 
SVP~ST ORGl\.NICS JINALYSIS Dll.TA SHEET 

813 248 1537 P.02/lS 
CLIENT SAMPLE NO. 

Lili Name: PEL LABORATORIF.S INC. 

L.ili Code ; PEL Case No.: 

Contract: 

51\S No.: 

BF-02WRQ ] 

SDG No.: 2203JA2 
M•trix: (goil/waeer/air) SOIL 

s.~mple wt/vol: 

t Moisture: 5 

33.0 (g/~) G 

decanted: (Y/N) N 

Ex.traction: (SepF/Cont/Sonc) OTHER 

C.:>neentratcd Extract Volume: lO(ml) 

l3jection Volume: 1. 0 (uLl 

GPC Cleanup: (Y/N) N pH: -

Lab sample lLJ: 220318201 

Lab File ID: 18201 

Oate Received: 05/06/02 

Date Extracted:05/D6/02 

Date Analyzed: 05/08/02 

Dilution ~actor: l.O 

Sulfur Cleanup: (Y/N) N 
C•: Column (l): XTI-5 IO: 0.53(nrn) GC Column (2): RTX-1701 ID: 0. 53 (nm) 

CAS NO. CONCENTRATION UNITS: 
(ug/L, 119/MJ or ug/t<g) UG/KG 

19-84-6----·---alpha-BHC 
19-85-7--------beta-Bl!C 
19-86-8--------delta-BHC 
8-89-9---------ga11111a-BHC ILincanel 
6-44-9---------hP~tachlor 
09-00-2--------aldrin 
024-57-3-------heptachlor epoxiae 
59·98-B------·-endosulfan I 
o-57-1---------dieldrln 
2-55-9---------4,4'-DDE 
2-20-s---------endrin 
3213-65-9------endo~ulfan 
2-54-8---------4,4'-DDD 

II 

031-07-8-------endosulfan sulfate 

3 
3 
3 
5 
7 
3 
1 
9 
6 
7 
7 
3 
7 
l 
5 
7 
7 
5 
8 

0-29-3---------4,4'-DDT 
2-43-5---------rrethoxychlor 
421-93-4-------endrin aldehyae 
7-74-9---------Chlordane-Total 
001-35-7-------Toocaphene-TotQl 

-

. 

FORM I SVPE:ST 

1.8 
1.0 
l.B 
1.8 
l..8 
1.8 
1.8 
1.8 
l.8 
1.8 
1.8 
1.B 
1. 8 
1.8 
LA 
LB 
1.8 

32.0 
64.L 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
1J 
u 
u 
u 
(J 

u 
u 
u 
u 

p.2 



Ma~ 10 02 OB:02a REA Remedial Solutions 813-246-5546 p. 15 
MA'f-El9-2002 17:25 PEL 

BlJ 248 t:l37 P.15/lS 

PRELIMINARY RES UL TS 
- CERTll'ICAU; 01' ANALYSIS -

v t>Q ~ ~ 
FLDOH ME84ZU7 

Tu: Joe Scech WOR.k OROl:R; 2203182 
REA K.cn1eJial $nlutinn!i:. hu:. 

PROJ.KCT ID: Bo<> Chica field RSOl581 

Pt:L L•b# : 220318201 C'tllccCioo l1ifor1nation: 

Clirn1 ID : BF-02WRQ Saniplo Date: 51512002 2:00:00 PM 

M:.1.-ix : Soil 

An,;1ly~is Pr<p 
Dilurion Purnmt-lt'r MedU>d Result:t D11l• Oat to llnil1'! RL F:rc1or 

Conosu.ily ')(J4$ ~.UR 51712002 05107102 pH 
1NO~GANIC5 SW-~46 6010 
/\lurninun1 SW-S•6 f•OIO S19 51~2•.l02 05106102 1ni;VK3 10.6 
/\nti111oriy SW-S•~ 6010 o.s2•J u ~l~/2002 05106/02 rnyKg o.~29 
Ar.'iiCPIC S\V.S4() 6010 0.212J ~l~/.lOOl 05106102 mg.I Ki; 0.52~ 
B:i.r11111t sw-8•r. c.01 u 4.29 SiSl10D2 05106102 n1grKg r1.211 
Bi:r')'lliu1n SW-R.ic, 6010 0.1)397) s1~mm (tS/(l(,/f)~ m~Kg 0.10(1 
C:n.lnuutn SW-846 '>010 o.n2sl!.I SIS/1002 05/06102 mg/Kg 0.106 
Chron1iun\ SW-lt4(1 frOHJ 4.49 51$1100: 05/06102 mi:tK~ 1).211 
C'oh•th sw-~.a6t)OIO n.101.1 .li~/2U02 •l.S!Oli102 1n:;oJKe. O.Sl9 
Copp1-T SW-84(> C.OIO 0.JIO.I 5/~200? 0S1061V2 m¥'K~ 0.529 

v hon 5W.S4(• (~)lO 378 j/St20tl2 115106/llZ mg/Ke .'5.Z'J 
Lc-11d sw-~.ir. no10 D.l2~ U j1St:!Ol).2 0~/06/0i "'s/K& 0.$2~> 
M;~nc~iu11l SW·846 6010 I :?JQ 51Sf.WU2 0510610! mg1K~ I0.6 
Munl,!wncsc $\11-8.i,lf• f10IO. 12.0 51&120'12 l)SJO(t!Ol 1ng.'K,g 0.211 
Mnlybdcnu1n SW-8•6 (•010 0 lf!SJ 5181'.WOZ ns1or•o2 m!!fKg !.II 
Nicl..d SW 0 846 6010 0.$11 S/8/:?00:? 05106102 mg/K~ 0.529 
Pnr11r.~i1.11n sw su;, 6u1n 13) 5:161'2.002 1)5106102 mg1X:g .52.9 
Srl .. -niVJn SW-&4Ci 61'>1 () 0.529 \J 5/5/200-2 OSIOGl02 mg/Kg 0.529 
S1lv"T SW-846 6010 0.!11 u ;'it.S/2002 05/(11;102 mg/Kg 0.211 
Sodi1.11n SW-8<6 6UlU )64 5/f;t!002 OS/0611)2 1ngK.g ·' 1.7 Tii:11finm SW-84C> rJOIO O.IS4J 5161:1001 OSIOOtl):? n1glK,r; 0.6~4 
Tin sw-Ma aorn n.529 tJ ~/ltl'.2002 0!1(16t0l n18/Ks o.s2•> 
V3n->1Jfu111 SW·84G 1.010 4,1) S/~200~ OS/UCi/t12 inrJKg 0}!7 
7.inc sw.;i<~c1 <.010 LOG U SISQOO;? OS/Qa/Q2 1n!YK~ 1.0~ 
Cah.ru111 SW ~84& fiU UJ 142000 )/~/2002 h~/06/1}2 m1:1Kg 5'.!,9 5 
INORG.\NICS SW-S~a '/471 

McrCUI') SW-8•~ 7471 D.oill U snnuni 05/07101 mg!l{i D.01l 1 

rage: J ur 4 

TOTFll. P, 15 



Ma!::I 10 02 07:59a REA Remedial Solutions 813-246-5546 

REA 
REMEDIAL SOLUTIONS, L.C. 

TO: 
SAM ROSS 

FAX NUMBER: 

90~·777-4262 

C:<lMl' .\NY: 

JAJONES 
PHONE NUMBER: 

?04-777-4812 

FACSIMILE TRANS"'ITTAL SHF.F.T 

FROM: 

!OESCECH 
DATE: 

MAY 10. l002 
PAGES 

15 

SENDER'S REFERENCE NUMBER: 

RE: YOUR REFERENCE NUMBER: 

KEY WEST EXCAVATION SERVICES RS-00-581 
ADDITIONAL BACKFILL ANALYSIS 

0 URGENT 0 FOR REVIEW 0 PLEASE COMMENT 0 PLEASE REPLY 0 PLEASE ll.ECYCLF. 

Dear Sam: 

Attached i3 backfill analysis we perlonn~J on material supplied from White Rock Quarries 
located. in Miami, Florida. I would like to begin backhaulingsome m:irerial in early next week. 
Pie~ advise if this is OK. 

Please call if you any additional comments. 

Thanks, Joe Scech 
813-376-1310 

PO BOX 2281, VALRICO, FLORIDA 335~5 
PHONE: 813·246·5544; FAX: 813·24'·5546 

p. 1 



Ha~ 10 02 08:00a 
MAY-09-2002 1?:23 

REA Remedial Solutions 

PEL 

813-246-5546 

613 248 1537 

Concentrated Exuacl VOl),Jfl"IA: !. -------
L&Y81:(1 .... /medJ _L_O_w __ _ 

Pan:.antSolid&: O docanied : 
-'--- -~~-

E""actlon: PURGETRAP 

GPC Cloa""P: (YIN l pH: ---
Colurno(1): DB-02• ID: 0,,8,, (mm) 

CONCENTRATION UNITS: UGll. 

CASNO. ANALYTE 

75·7'·8 DichlOftldilluOfomelhano 

7•-87-3 CNoJOmetf'tBne 

75-01·4 Vlnyl Chlortda 

7<Hl:l-9 BromomaD"lane 

"-/ 7S.00·3 C,.,rotlltlane -:-
7.sil9-4 Trlchloro1tuoromott\ane 
75-35-4 1 . 1 ·OlchJoroelllene 
107'()2·8 Acmlain 

7l-811-4 Molnrf lodido 
7~·15-a Camon dis1,1?1ide 

75-09·2 M&lhylenu cr"!JOf'll'Je 

158-60·5 ua.n!:· 1.2-Dicht0t0Qthon9 
t07-1;J-1 ~rylgohrillil 

75·3'-3 1.1·Dk:nloroettiane 

1!7·64-1 Acetone 
!;9'-~0-7 2.2-Dic"l01'0P'CIP300 

156·59-2 cis· 1.2·0icnloroertien• 
7•-117'5 Btol'!!Ochlorometnane 

78·93-3 2-ou111nona 
67-88-3 CrilorokH'ITI 

7H~·8 1.1.1-Trlchloroett'i&rut 
56·23-5 Carta\ tatracn1or1c:le 
~-58·8 1 • 1 ·Oiellloropropeno 
71"3·2 Beruene 

107·06·2 1.2·Dichlorcotnane 
7D-01-6" TfiehloroeU\lh9 

108-os-• Vtn~ aCOUllD 

_,, .. 

DRtft. AnaJy7...t· -"-=='"----
onution ractDI'.' 

Ttlp e1an1r. 

ZZUJi182 

LAb Fiio 10 18202.D; ... 

Stn.tionlO Melhall: ~8~2~6~o ___ _ 

RESULT Q 

1 

2 

1 

1 

5 

2 
I 

2 

2 

1 

10 

, 
5 

, 
2 

Form I 

u 
u 
lJ 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

p.6 

-{-li 



Ma~ 10 02 OB:OOa REA Remedial Solu~ions 813-246-5546 
MHY-09-2002 17: 2J PEL 

::labName: 

•C',tab Cod•: PEL 

Conc1rnra1Bd Exfrecl Volume: "S=------
UWol:(10.,Jmoo) _LOW ____ _ 

PetcentSohc:is; _o ___ aecal'\ted: -----

E.wactlOl"I! PURGETAAP 

GPC C:IBl~p : t 'I IN } ___ pt1; 

Col<.mn(I)• 09.Q• 
~-----

ID: 0.18 

CONCENTRATION UNITS. _U.,_Gt=L'-----

CASNO. ANAl.YTE 

78·87-5 , .2·DICtlloropf'0031\G 
7 .. 95-3 Dibromom•thana 
75-27·• Bromoc1ich1on;wneW.ri.• 
100IJ1-01•5 c;ls--1,3•Dlcnloropropene 
,08-1~. 4-Melft)'l·~·pantanooe 

108-68·3 Tolu~ne 

1f)('JA1-02-6 fflfts-1.,-C5ohloropt0peno 

79-00-5 1.1.2-Tncl\loroelhane 
12M8-4 Telt'achlDR>etrtano 

142-28-9 I ,3-0Jcl'llarop1nruano 

591·78-6 2·H1.un1;1nn 
124-48-1 Dibromochlor01T1ethane 
100·93-4 1.2-D1Dromoet11an•(EDB) 
108·90·7 Ctilorobon;zene 

e:Jo.>.0-6 1.1.12-Tencnl'orooll\8nD 

100..•t-4 Ed\ylbel'IZnne 

511-39•00 p.m-X~ene 

95·47-6 o·Xyiona 
100-42-5 Sty19"le 

7,..26-2 ercM01onn 
98-l!Z-ll ls.optopytbonzerto (CumMO) 

108·86-1 Bromobenzonia 
70-34·S 1., ,2,2.-To"A~htvroeth•n• 
Cilf>18-• , ,2,3· Trlehtorq,,opa1'e 

103-85-1 n·Propylbenzenn 

9S·•9·8 :!-Cl'llorolt)[u.,a 

106·Q-4 •·Ol\on;llOIW81'\0 

Diiution f;at1or. 

RESULT 0 

I 

5 

Form l 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

813 24B 1537 

Malhocl: _.::8:.:;2:::;60:_ __ _ 

p.7 



Ma~ 10 02 08:00a 
MAY-09-2002 1?:2.; 

REA Remedial Solu~ions 
PEL 

813-246 5546 

813 248 1S37 

Concanlralud Extract vaumo: .,;5._ ____ _ 

lBVel:~) .:;l:::O:;.W:__ 

PG!!:entSGiids: ...:o ___ docantOll: -·----

EidtKliort: PVRGETRAP 

___ pit'. GPCCl""""P:(YIN) 

to1•nm1n: _,o:.:a:c·9:.:l:.:.'--- 11:1: 11.18 

CASNO. ANALYJ'C 

108'67-8 1,l.S.Trimalllyl!>....,8"9 
911-QS.tl 1ert·EIU1ylbe~ne 

ss.a3-6 1,2.•·T'"""1"Jlt1en1ona 
1;)$-98-8 soc:-9vft1DBftleno 
541-73·! 1.l·O"C'tilo,otienzeno 
lOll-118-1 1,4.·DichlaroboJ'lzane 
00.&7 G •·laopropw-Uoluenl!f 

10<"61·8 l"t-8uPpttGnZ&fle 

95-50.1 1.2.J:rc•1-z..., 
96-12-8 '·'·0i'bt0t'h0·3-c~ 
1:.ZO..a'. .. 1 1.2.£.T11t:nl0hlbenz""" 
8Nl8•3 Heocl'IJofOCut&o!ene 
91·20·3 Naplt!!U!loo& 
87·&1·8 1.2.3·T•lthlcto!tool"'1a 
1634-04-4 MTI!E 

l>aU! E>ilract8d; 

Oata A;...,.lyzed. OS/06i02 ===--- r"""' _1:.;;2;;;;•1,_ __ _ 

Dihrf'ion factor. 1 

Stction tll ------

RESULT 0 

I 

' 

Form• 

u 
u 
u 
u 
u 
u 
v 
u 
u 
IJ 

u 
u 
u 
u 
u 

Mo-: ll26\I .... ---

p.8 

P.08?l5 



Ma~ 10 02 08:00a REA Remedial Solutions 813-246-5546 
MIW-09-2002 17: 24 PEL 

FORM l 
SEMIVOI.ATILE ORGANICS AAALYS!S DATA SHEE:T 

813 248 1537 P.09,15 
CLlz::t.rr SAMPLE NO. 

Lili Name: PEL LllBORATORI~S INC. 

Lab Code : PEL Case No.: 

Contracc : REA 

SAS No.: 

rl!'-02WRQ-/ 

SDG No. : 2203182 
Matrix: (soil/water/aiz) SOI~ Lab Sampl~ lD: 22031B201 

Sample wt/vol: 14.5 (g/mL) G Lab File ID: 182-01 
~xL~action: (~epF/Cont/Sonc) OTHER 

\ Moisture: 5 decanted: (Y/N) N 

Concentrated Extract Volume: l {ml) 

Date Received: OS/06/02 

Date Extractad:OS/08/02 

Date Analyzed: 05/08/02 
Injection Volune: ____ {uL) Dilution Factor' 1.0 

GPC Cleanup: (Y/N) N pH: -

GC Column: HPMS-5 ID: 0.25 (rrm) 

CAS NO. CONCENTRATION UNITS: 
(ug/L. ng/M3 or ug/l(g) UG/YJ:, 

62-75-9---------N-Nitrosodimethylamine 365 62-53-3---· ---Aniline 365 
lll-44-4--------Bia(2-Chloroethy1)ether 365 
108-95-2--------Phenol 365 
95-57-8---------2-ChloroPhenol 365 
541-73-1--------1,3-Dichlorobenzene 365 
106-46-7--------1,4-Dichlorobenzene 365 
95-SO-l---------l,2-Dichlorobenzene 365 100-51-6--------Benzyl cslcohol 730 
108·60-1--------2,2'-oxybia(l•chloropropane) 365 
95-48-7---------2-Methylphenol 365 
67-72-1---------Hexachloroethane 365 
621-64-7------·-N-Nitrosodinpropylanune 365 
lOG-44-5--------4-Methylphenol 365 
98.-95-3-- --- - ---Nitrobenzene 365 79-59-1---------Isophorone 365 
88-75-5---------2-Nitrophenol 365 
105·67-9--------2,4-Dimethylphenol 365 
65-85-0---------Bt.nzoic Acid 730 
lll-91-l-·------Bis(2-Chloroethoxy)methane 365 
120-83-i--------2,4-Dichlorophenol ~ 365 
120-82-1--------1,2,4-Trichlorobenzene 365 
91-20-3---------Naphth~lene 365 
106-47-8--------4-Chloroanihne 365 
91-57·6---------2-Methylnaphthaiene 365 
87-68-3---------Hex.achlorobu~adienc 3CSS 
59-50-7---------4-Chloro-3-me~hylphenol 365 
90-12-0·-----··-l-Methllnaphthalene -- 365 
77-47-4---------Hexach orocyclopentadiene __ 365 
sa-ocs-2---------2,4,6-Trichlorophenol 365 
95-95-4---------2,4,5-Trichlorophenol 365 
91-58-7---------2-Chloronaphthalene 365 
88-74-~---------'-~itroaniline JGS --

u 
u 
u 
1.1 
u 
u 
u 
1.1 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
1.1 
u 
u 
u 
u 
u 
u 
u 
v 

Q 

FORM I Sil 

.~Y~~ 
<11/o 2-

1Alf. C/QI.?_ 

p.9 



Top Soil Specifications 
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N 

"" .. ... 
"' 

( 

SEND 

( 

A&L Southern Agricultural Laboratories 
1301 West Copans RoGd • Bullding 0, Su~e fl• Pomoano Beach, FL :J3054 

(954) 972·325S• FAX {954) 972·768> 

10· BLACK VELVET TOP SOI l GROWER 

7005 s.w. 139 PLACE 
MIAMI. FL 33183 \, COPY TO: 

03/0~/00 
SOIL ANALYSIS REPORT 

5 l 23 800 82 6.5 Q. 7 

Z. PEA1 FL~ 533 
L Vl M M M 

I 
VL 

l • 
zo 140 140 4,3 0.4 

Vl Vl M M I.I Vl 

I I 

( 

REC' 0 3 ·'1-00 

0. 3 . O, I 0. I 
VL ' VL 

I 
VL 

' 0:2 0. 1 cJ • l 
VL VL Yl 

I 
l I I 

I 

' ' 
' f 
1 

! 
r 
r 
' r 

' ' ( .... "'."" 
... _ 

so. !\tlD ... ,.. ,. .. 1..). r,, ,,. 11-\ •• Ii .... · ' 

r -~-,--. 
1--~;-AD~UM·-L-E-YELS--AllE~ QUITE TYPICAL FOi l'LORlllA Ttpt SOILS, 
··--1IOll!" m w1'!.'1mf- tone ltAllC!S. - ___ .. ·-----

Ll!VD.S OF 011IEll. fUll!IW.S AJ.E ALSO QUITt 'J"'lPICAL, Alill ... ·~·--··--·--·-·---· ..... --. 

....,...-- ~--·--·--------+ 4•. - • 
ffKUl{-~tcllOll~>lt•R~ M#IW...•• 
~'11~4a'Pl'lhllll• ... 

·' 
( ,( /,; 
I "'L 'iN'I l::'H I TM 

. :001 TO llATlflG ·Ve<y l.<IW (VL)-LH 4LI •-kiln !NI- VflYHll!h (¥H) 
•A ~·• W ll\l.li'l 41fi -tcw ._ t11~ .. o ~111"" Cll o.u donls~ lf'J4 ffttt' l'IOl be r~ lft~oi • f""'· ftl'W ~ ..,, 111-.neo bit~ to 1t-ct; ~ ltt.-f9~0l tho~~ in *<'I J~J"ft;. N19tl ..-i.~ 0t C'lliW'll' 1.i-..· 
\'°'~""'°""' ~>'Olllll:f"W'lg OUl priltr"91n MiltOnMiM.Cmp ~ • l'llifltl~flOf ........ ~~ t.lll'ltcilfJ to •wroid~W PfA.ton ... 

' ..... ····" .. 
,·: :: ..... •. .:·~-·· ,,_., .. '., ..... ~ 

. ......... --- ~ ............. . 
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' 
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Hydrating Gel Specification 



Ill 
u 
z 
Cl: 
.... 

... L..::...J ~ 
HORTICULTURAL 

''Water Management Gels'' 
Horta-Sorb® water management gel polymers are 
substances that absorb hundreds of times their weight in 
water. The water absorbed is nearly all available to the 
plants. Their use results in managing watering in the root 
zone of the plant significantly reducing watering 
maintenance and providing for a more constant supply of 
water to the roots. 
Horta-Sorb® polymers have been used in many areas in 
horticulture and agriculture for nearly two decades now. 
Initially accepted as a bare root dip in forestry their use 
quickly spread to landscape, greenhouse and nursery, and 
numerous agricultural markets. Horta-Sorb® use ranges 
from bare root gels to hydromulching, transplant 
amendments to "ice packs'' for cut flower and fresh fish 
shipments. 
Horta-Sorb® superabsorbents are the highest quality gel 
available today and are available in three particle sizes 
Horta-Sorb® LG (2.0mm 'to 4 .0mm), Horta-Sorb® MD 
(l .Omm to 2mm), and Horta-Sorb® SM (0.3mm to 0.8mm), 
each for a particular job and to improve safety and handling. 

INCREASES SURVIVAL 
- Holds WATER for use by roots. Water is fundamental to plant 

health. 
REDUCESIRANSPLANTSHOCK 

- Increases available water during, and after, the establishment 
. phase. 

REDUCES WATERING FREQUENCY 
- It absorbs WATER more effectively that any other substance on 

· earth. 
EXTENDS FLOWERING 

- Because plants do not s tress as much they remain productive 
longer. 

Inhalation: If dusty conditions exist, wear a dust mask. 
Ingestion: Drink large amounts of water, induce vomiting, 
and seek medical attention. 
Eyes: Flush with large amounts of water. 
Safety: Product becomes very slippery when wet. 

Store !n a dry place. · Product shelf life is over five years. 

- - -

(Detailed rates on label or at http://www.horticulturalalliance.com) 

Landscape 
Trees & Shrubs 

Mix Horta-Sorb® LG evenly with the back fill in the upper 2/3 
of planting hole depth leaving untreated the top l" of soil. Mix 
at the rate ofl oz. per inch caliper of tree or foot diameter ofball. 

:Flower Beds 
At I lb. Per l 00 sq. ft. watering is cut in half. Mix Horta-Sorb® 
MD into the first 3-4 inches of soil. · 

Turf 
At 3 lbs. per l 000 sq. ft . watering is cut in half. Broadcast Horta
Sorb® MD, lay sod, sprig or seed. Rate may be 2X provided 
product is cut into first 2 inches of soil before seeding or rolling 
sod. 

liome & Garden 
Interior Plants 

Containerized plants: The best way to use Horta-Sorb® with 
containerized plants is to add the Horta-Sorb® MD at the time of 
potting up the plants at the rate of \12 to 2 lbs. per cubic yard 
depending on how much water you want to hold. If small 
amounts of potting mix are to be treated hydrate the Horta

Sorb® MD into water at the rate of2 tablespoons to 1 gallon of 
water. Let stand for 2-3 ·hours and pour off any unabsorbed 
water. Mix the resulting gel at the rate of 1 part gel to three parts 
soil. For water loving plants or situations like hanging baskets 
mix at the rate of l part gel to 2 parts soil mix. If the plants are 
already in containers then you must get the gel crystals into the 
ground with the use of a pencil, or similar object. Poke one hole 
for each l" of pot diameter about 213 the depth of the container 
and drop about 1/8 teaspoon ofHorta-Sorb MD into each hole 

' pushing the top of the hole shut. 
Vegetables 

Dip the roots of vegetable transplants, before transplanting, into 

a slurry ofHorta-Sorb® SM gel prepared by mixing 1 lb. to 20-
30 gallons of water (depends on water quality) into to form a root 
dip the consistency of a heavy gravy, or syrup. Adjust 
application rate to achieve this consistency. 

Banding In 'Rows 
For significant watering savings Horta-Sorb® MD may be 
banded into the row of the garden where vegetables will be 
planted in a configuration 8" wide by 6"-8" deep. Use a rate oft 
lb. per 50 feet oflength. 

-
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''Long Lasting - Economical'' 
Nursery/Greenhouse 

Potting Mix Aml'ndmcnt 
Mix Horta-Sorb® MD with potting mix at the rate ofY2 to 2 lbs. 

per cubic yard. For highly drained mixes, or mixes that you 

want to hold even more water (to cut labor/watering) use the 

higher rate. 
Bare Root Treatment 

Dipping Roots - Mix Horta-Sorb® SM l lb. to 20-30 gallons of 

water (depends on water quality) to form a root dip the 
consistency of a heavy gravy, or syrup. Adjust application rate to 

achieve this consistency. 
Spraying Roots - Gel may be pumped and sprayed onto roots 
using any low volume pumping system (even a washing 

machine pump/motor works). Remove screens in equipment. 
Prepare mixture the same as Dipping Roots. 

Forestry & X1nas Tree Gro"l-vers 
There are numerous ways to use Horta-Sorb® in Forestry, 

namely: 
Nursery Bed Amendment 

Mix in the nursery bed Horta-Sorb®,MD at the rate of l lb. per 

100 sq. feet into the first 2" of soil depth. Cover treated area with 

l "untreated earth. 
Bare Root Treatment 

(See Bare Root Treatment under Nursery/Greenhouse) 
Containerizt>d 

Dip the root ball in a gel prepared at the rate of I lb. ofHorta

Sorb® SM per 20-30 gallons of water to form a root dip. If this 
is not be practical distribute 112 tsp. ofHorta-Sorb® MD into the 
planting hole as the root ball is planted. 

Agricultural 
Vegetable Transplants 

There are many areas to use of Horta-Sorb® when growing 

vegetables. 
Greenhouse Merli.a Amendment 

Mix Horta-Sorb® MD with potting mix at the rate of Yi to 2 lbs. 

per cubic yard depending on how much water you want to hold. 
Trnnsplant Root Dip 

Amend the planting pit when transplanting with a gel by mixing 
Horta-Sorb® SM atthe rate of I lb. per 20 to 30 gallons of water 

to form a root dip the consistency of a heavy gravy, or syrup. 

Adjust application rate to achieve this consistency. 

.Banding 
For significant watering savings Horta-Sorb® MD may be 
banded into the row of the garden where vegetables wilJ be 
planted in a configuration 8" wide by 6"- 8" deep. Use a rate of 
I lb. per 50 feet oflength. 

Peach and Apple Orchards 
Citrus Groves and Viueyards 

These crops are typically high cost transplants to start with and 
the use Horta-Sorb® MD can pay good rewards to help the 
transplant get off to a good start without the constant need to 
water. Generally watering frequency can be cut by as much as 
50%. 

Transplanting 
Mix 2 oz. ofHorta-Sorb® MD into the immediate area around 
the root ball when planting in the upper 2/3 of the planting pit. 
This rate may be doubled or tripled (to reduce watering 
frequency) so long as the area of planting hole is increased to 
account for the additional water gel which will form as water is 
added. 

Bflrc Root 
Dip the root ball in a gel prepared at the rate of I lb. of Horta
Sorb® SM per 20 - 30 gallons of water to form a root dip the 
consistency of a heavy gravy, or syrup. Adjust application rate 
to achieve this consistency. 

Limited Warranty: All information contained herein is 
offered in good faith. There are no warranties of 
merchantability of fitness for a particular pwpose which extend 
beyond the information contained herein. Our liability is 
limited to replacement of any product which does not meet 
these specifications. 

Distributed by: 

H""'~C'ijja,iritl i=, i',1f~'=~ l~P=~-~w l'sil~ ""~l'o rnE!l:t~m~n" rEJT~IT::;il ~.~,.:hf'" riRin:'l'.e=~~ rEi;~~ 
c;tfbR"'lh'=1.diilf~ ~ ~~~il:c~i3H* ~1~~ !~rlf tq~ h">i""'~::;imi.<e ~"'" ~~~f'h c:ji@ ~-rr'!ti jlf~U:"'iilic~ 

"'~ffff,,. if uaph;~i;: ~ih ~:itI;: finJ}~'if H., hafth'~ra~lhr~~ 
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Material Satetv Data Sheet 
Trade Name 

HORTA-SORB® LG, MD, SM 

1. IDENTIFICATION OF THE PRODUCT AND THE COMPANY 
Horticultural Alliance, Inc. 

P.O. Box 5744 
Sarasota, FL 34277 

Tel: 800-628-6373, 941-917-0670 
Fax: 888-386-4478, 941-917-0671 

Webpage: www.hortsorb.com 

2. Co11nos1uon /Info. on lngredlems 
Identification of the preparation: Superabsorbent polyacrylamide 

CASNUMBER 
NIA 

3. HAZARDS IDENTIFICATION 
The product, when wet, renders surfaces extremely slippery. The product swe!Js in water. 

4. FIRST AID MEASURES 
Inhalation: No hazards which require special first aid procedures. 
Skin Contact: No hazards which require special first aid procedures. 
Eye Contact: Rinse thoroughly with plenty of water, also under the eyelids. If eye 
irritation occurs, consult a physician. 
Ingestion: The product is not considered toxic based on studies on laboratory animals. 

5. FIRE FIGHTING PROCEDURES 
Suitable extinguishing media: Water, water spray, foam, carbon dioxide, dry power. 
Fire extinguishing agents to avoid: None 
Special fire fighting precautions: The product, when wet, renders surfaces extremely 
slippery. The product swells in water. 
Special protective equipment for firefighters: None 

6. ACCIDENTAL RELEASE MEASURES 
Personal precautions: No special precautions required. 
Environmental precautions: Do not contaminate water. 
Methods for cleaning up: Do not flush with water. Clean up promptly by scoop or 
vacuum. Keep in suitable and closed containers for disposal. After cleaning. flush away 
traces with water. 

I 
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1. HAtlDUtlG IND STORAGE 
Handling: A void direct contact with skin and eyes. Avoid dust formation. Do not 
breath dust. Wash hands before breaks and at the end of the workday. 
Storage: Keep in a dry, cool place (0-35"C). 

8. EXPOSURE CONTROlS 
Engineering measures to reduce exposure: Use local exhaust if dusting occurs. 
Natural ventilation is adequate in absence of dusts. 
Personal protection equipment 
- Respiratory protection: Dust safety masks are recommended where concentration of 
total dust is more than 10 mg/m3

• 

- Eye protection: Keep away from eyes. Wear safety glasses with sideshields if dusts are 
present. 
- Skin and body protection: No special protective clothing required. 
- Hygiene measures: Wash hands before breaks and at the end of the workday. 

9. PHYSICAL AND CHEMICAL PROPEBTIES 
Form: 
Color: 
Odor: 
pH: 
Melting point (°C) 
Flash point (°C) 
Autoignition temp. ("C) 
Vapor pressure (mm Hg) 
Bulk Density 
Water solubility 

Granular solid 
White 
None 
Not applicable 
Not applicable 
Not applicable 
Not applicable 
Not applicable 
0.7 to .085 
Insoluble 

10. STABILllY AND IEACTIVllY 
Stability: Product is stable, no hazardous polymerization will occur. 
Conditions to avoid: No special precautions required. 
Materials to avoid: The product swells in water. 
Hazardous decomposition products: Thermal decomposition may produce: hydrogen 
cyanide (hydrocyanic acid), nitrogen oxides (NOx), carbon oxides. 

11. TOXICOlOGICAL INFORMATION 
Acute toxicity 
- Oral: Not toxic: LD50/oral/rat > 5,000 mg/kg 
- Dermal: Not toxic: LD50/dermal/rabbit > 2,000 mg/kg 
Irritation 
- Skin: Not irritating 
- Eyes: Moderate eye irritation due to effects all powders have on conjunctivae. 
Sensitization: Not sensiti7ing 



12. ECOlOGICAl INFORMATION 
Ecotoxicity: Ecological injuries are not known or expected under normal use. Aquatic 
toxicity is unlikely due to low solubility. 
Persistence I degradability: Not readily biodegradable, < I 0% after 28 days. 

13. DISPOSAl CONSIDUATIONS 
Waste from residues I unused products: In accordance with federal, state and local 
disposal or discharge regulations. 
Contaminated packaging: Can be landfilled or incinerated, when in compliance with 
federal, state and local disposal or diseharge regulations. 

14. TRANSPORT INFORMATION 
Not classified as dangerous in the meaning transport regulations. 

15. REGUIATORY INFORMATION 
The product is not a hazardous article and need not be labeled according to 
EC-=Directives as mentioned. All components of this product are on the TSCA and DSL 
iventories. 
RCRA status: 
Hazardous waste number: 

Not a hazardous waste 
Not applicable 

Reportable quantity (40 C.FR 302) 
Threshold planning quantity (40 CFR 335): 

Not applicable 
Not applicable 

16. OTHER INFORMATION 

Person to Contact: 

James Quinn, President 
Horticultural Alliance, Inc. 

P.O. Box 5744, Sarasota, FL 34277 
Tel: 800-628-6373, 941-917-0670 
Fax: 888-386-4478, 941-917-0671 

E-Mail: jame8q@bigfoot.com 
Webpage: Vlww.hortsorb.com 



Lantana Specification 



Floridata: Lantana camara 

• Lantana camara 
Family: Verbenaceae (verbena or vervain family) 
Common Names: lantana, shrub verbena 

Description 
This is a tough evergreen 
shrub from the tropics. The 
species will grow to 6' high 
and may spread to 8'. Stems 
and leaves are covered with 
hairs and are rough in 
texture. This plant has an 
unpleasant aroma (like cat 
pee!). Another unpleasant 
characteristic is its tendency 
to escape cul ti vati on -- it is 
naturalized in much of south 
Florida. On a positive note, 
it is covered with flowers 
from spring to fall and is 
very attrnctive to butterflies. 

Location 
Native to the Caribbean region. Now naturalized in Florida. 

Culture 
Light: Sun, part shade. 
Moisture: Well drained soil, drought resistant. Too much water and 
fertilizer will reduce bloom. 
Hardiness: USDA Zones 8-11. Likes both humid and dry heat. 
Lantana is killed at 28° F, but quickly grows back. 
Propagation: By seed or cuttings taken in the summertime. 

http://www.floridata.com/refil.Jlant_ c.cfrn 
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Floridata: Lantana camara 

lesser tendency to naturalize in sub-tropical areas. 

Usage 
Mixed beds and borders. To add color to shrub groupings, grow this 
tropical plant as an annual in cooler climates. Tolerates salt spray and 
can be used in beach plantings. Good container plant. 

Features 
Low maintenance. Attracts butterflies . 

• 

WARNING: Pets have reportedly become ill after ingesting 
Lantana. 

Copyright 1996- 2001 

Floridata.com L.C. 

The Lantana Plants were purchased from Green Dreams Landscaping. 
Green Dreams certifies plants are no more than 1-1/2 years old. 

http://www.floridata.com/ref/L/lant_ c.cfm 
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Silt Fence and Barrier Fence Specification 



Traffic Safety 

WARNING BARRIER FENCE 
Mutual's warning barrier fence is an extremely versatiJe and economical plastic 
construction site safety fence. In lightweight 151bs', 4' x 10!Y rolls, tlexible 
warning barrier fence is easy to handle and install. This fence is high1y visible 
and is ideal for all construction applications and Haz Maty crown control, and 
many other uses. 

P.rodud # Descri tion 
t.!UT14993 Fence 
UNV1310130 '-:.:::;;t;;i;e;;;sc" 

lea 
39.00 
Z2.95 

12 
35.00 
22.95 

DIAMOND LINK FENCE 

24 
30.00 
22.95 

These high density polyethylene (HOPE) fences are very rigid and very strong. 
They look and feel like chain link but are all plastic. Available in OSHA orange 
for traditional construction applications. They are used in sporting events, for 
crowd control. parades, golf tournaments and stadiums. 
Diamond link fence is available in 4' x s<r. 

Product# Description 1 ea 10 
MUT14988 Fence 32.00 29.00 24.00 

PRE-POSTED BARRICADE SAFETY FENCE 
Mutual' s revolutionary woven polypropylene fabric is flexible and lightweight, 
yet very strong. Thirteen extruded solid bands make this fence highly visible 
and resilient. The lightweight fabric (only l4lbs for a 4' X 100' roll) makes it 
easy to install even on irregularly contoured land or over existing obstacles. 
Pre-posted fence is available in 41 x 100' rolls with eleven 1"' x 2"' x 51 posts pre:
attached. 

Product# Description. lea 10 20 
MUT14989 Fence 74.00 69.00 64.00 

CONTRACTORS GRADE SILT FENCE 
Nearly 70% of all construction jobs that require silt fence do not specify !he type 
of fence that must be used. save money by using Mutual's superior quality non~ 
spec contractors grade silt fence. Economical 36" width silt fabrics (MISFlBO). 
Jl/2" x 11/i'' (Nominal) hardwood stakes. Stakes spaced every 10' (10' centers). 
l1 stakes per 100' fabric. 

Product# 1 ea 10 20 
MUT14987 30.00 25.00 23.00 

1.~00-dl'\1.1077 89 



Geotechnical Company Certifications 
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KERE6Y CERTIFIES THAT 

·. 

of 

li'LORillA 'CESTING & .llNGDli!ll.INC:, INC. 

HAS SUCCESSFULLY COMPLETED THB TROXI.ER ELECTRONIC I..ABORA'l'ORreS, INC, 
TRAINING COURSE-FOR THE USB OP-NUCLBAR TESTING EQUIPMENT. 

SUllJEC?S INCLUDED IN TB.IS COURSli WEBB Iii ?OC.Wfli: 

Michael E. Nunl!!Y 
IHSTAUCTOR 

Bat:Mtogfoa'Z Safsty 

Mf Opsmt£on 

f, i'lstd Qf!Ptioat:1.on 
s. QafJgli oaUbl'«f;lcm 

W, F. Troxler 
PRESIDe:NT 



CERTIFICATE OF TRAINING 

This is to certify lhaithe undersigned has succesafully completed classroom training and p1·acticaf 
training as,required under29CFR1910.120 

·. 

-Edtz..Mackey--------:2::.79~"'-7:::f1~-dl:.::9=26===---1 
Name Student ID 

-.1s .... ,, 990706 
Certificate N UI'!.1ber 

Tltia ll«lirooate is valid fur one year from date of signature 
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Florida Depa~tment of Tr nf portation 
BOS Suwannee Stree JPBUSll 

COVEllN<>ll Tallahasspe. Florida 3239 450 TIIOMAS J: BAIUtY,JI<. 
SECRET .. AY 

Augusl 1, 200 

I 

Ms. Kristina McCabe I 
eusirlf,1$5 0eve1opmeot I .. 
NUTTING ENGINEERS OF FLORIDA, IN9 
1310,Neptune Oriv& I 
Boynton Beach, Florida 33426 · . 

. l 
Dear Ms. McCabe: I 

The FlOrida Department of Ttan~lion has rnviieWIHI ~r app1icatioil for qualifica!iOn package and 
"'de"'ten~i"'llr-ied lllat the dala submitted Is ad.le to qualify yo firm forthe folkMing types of work 

I 
Group 9 -Soil~· Matetlqf irsling and Found 

a.1 -Son Explon\Cion I . 
I 

~· 9..2 - Geotec:hnical Exploration 'f'.esting 
I 

9.3 - Highway Mateclals.TestiriQ j 

9.4 - foundation Studies 

Your Administrative Notice Of Qualification shaft be vali 
Qecsmber 31. 2001 overhead audit wlQ be ~ to comply with 
overtiead audits. We will automatica!ly notij'Y your finn 45 to 

~Iii May 31. 2002 at sud} \il1le as your 
Depal1menfs 150 day niqulmment on 

ditys prior l<J your update deadline. 

. On Ille basis Of d~tS submitted Ille Jepartrqent has a ed Your accounling sys!f!m and coosiders .. 
tho rates listed belov.I as acceptable provis~{lal rates for qu,~caton purposes. 

HomelBl'anch I 
Offtce I 

Ovemead Rate 140.54% I 
Should you have any questloo$, please feel free kl ,..,..,lh>M me at 850/414-4485 

I 
. 

-~E.Odom 
• onal Services 

Ii icalion Administrator 

lEO:ls 
( 
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Barge Captain License 
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#H.& HO. l(A 

-l[t~~~~ 

'~~}ittJ~~;!#(&d .. *** 1IAl!RY c .. omrrr, IV *** ___ .. ····-, 
k4/t:?1;?~~tl?1h~~~tr#mm<Y4U/n£P,;$t@u6/1ff¥"'k/?~4;;~ 
_,{/;72?~.l:JurJ?,,t~~.;W"d4~~1,/($af. MASTER OF NIWl COASTAL.~~ OR MOTOR. 

VESSELS ttJf NOT MOU THAN -100- GROSS TONS; ALSO, Alln!ORIZ!m TO E!fGAGE Ill COMMERCIAL -·· - ~ ..... 

ASSISTA!ICI!. TOWING.***************************************************************** 

-~~~kH/t~/(}r~tt~/wm~)t"b/#. 
<!J~ltf/ift~/JHA/htt:ef/ib ___ 4TH ,.tk-10~-""=7!==---, ~zooq 
'mIS LICENSE EXPIUS 4 l!'EBl!IJAKY 2005 

MIAMI, FLORIDA 
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Addilional Endorsements: ---

Signature of Licensee-------------------------

Z or Sook Number ___ ...;S:.:SH=.l...;2:.:6:.::2'--3:::;3::...-..:lc,::6.::;05~--------------

Date of Birth 12/31/1957 

Place of Birth _____ _.T~~!!I!!:,1.!l!Alf!!iA!!S!!S!!!BE!2J.1 .Ji'L™'O!!!ll,!:ID!!!AL _____________ _ 

Present Addren ____ _:::..5.5:!:.5:!...::tra=·-l::S~Tll.~.'!.S'l'll~~E~ET~, ..:4!.!l~Oc.._ ___________ _ 

MUMI, FLORIDA ·-"3""3""13::.:20....... __ _ 
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Appendix C 

Cover Soil and Vegetative Layer Delivery Tickets 
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Appendix D 

Geotechnical Testing Reports 



NUTTING 
ENGINEERS 
OF FLQRJDA, INC_ 
Establlshe-d 1~7 

Geotechnicai & Construction Materials 
Hydrogeology & Monitoring Wells 
Engineering •Inspection• Testing 

REPORT OF FIELD DENSITY TESTS 

CLIENT NAME: CH2M Hill 
PROJECT NAME: NAS Key West, Fleming Key #N62467-98-D-0995 
PROJECT LOCATION: Demolition Key 
TASK LOCATION: Demolition Pit, Ecavation Area 

SOIL TYPE: Tan fine sand, trace limestone 

FIELD MAXIMUM 
TEST DENSITY % DENSITY 
# LOCATION (PCF) MOISTURE (PCF) 

··------

DEMOLITION PIT. ECAVATION AREA 

1 Center, 1st. lift (0-6") 115.9 8.9 115.3 

2 Center, 2nd. lift (0-6") 114.4 9.2 115.3 

3 Center, 3rd. lift (0-6") 114.3 10.4 115.3 

4 Center, 4th. lift (0-6") 113.8 10.5 115.3 

;;--·Center, 5th. lift (0-6") 114.0 9.8 115.3 

6 N. end, 6th. lift (0-6") 113.4 9.0 115.3 

7 S. end, 6th. lift (0-6j') 114.9 9.2 115.3 

8 N. end, 7th. lift (0-6") 114.0 9.5. 115.3 

Soil Technician: F. Mackey 

1310 Neptune Orlve, Boynton Beach, Florida 33426 

ORDER NO.: 15023.15 
REPORT NO.: 4 
TEST DATE: 05/1612002 

% % 
OPTIMUM ASTM MAXIMUM 
MOISTURE STANDARDDENSITY 

12.9 D-698 100.5 

12.9 D-698 99.2 

12.9 D-698 99.1 

12.9 D-698 98.6 

12.9 0-698 98.8 

12.9 D-698 98.3 

12.9 D-698 99.6 

12.9 D-698 98.8 

Boynton Beach (561) 736-4900 • P0rnpano Beach (954) 941-8700• FAX (561) 737-9975 



Client Name: 

OF FLORIDA, INC. 
ESTABLISHED 1967 

CH2M Hill 

Geotechnical & Construction Materials 
Engineering & Testing • Inspection 

Environmental Services 

Offices throughout the state of Florida 

www.nuttingengineers.com • info@nuttingengineers.com 

Order Number: 15023.15 

Project Name: .NAS Key West, Fleming Key #N62467-98-D-0995 Report Number: 1 

Site Address: Demolition Key 

Type Of Test: ASTM D-698 

Visual Description of Material: Tan fine sand, trace limestone 

Can# 
Wet Weight + Can 
Dry Weight + Can 
Tare Can 
Wet Weight Soil 
Dry Weight Soil 
Weight of Moisture 
Moisture Content 

Wet Weight + Mold 
Weight Mold 
Wet Weight 
Wet Unit Wet 

(__,,Unit Weight 

u:-
L> 
e:. 
>-;t: 
Ill 
c: 

~ 
~ 
0 

'"--" 

115.5 

115.0 

114.5 

114.0 

113.5 

113.0 

112.5 

112.0 

111 .5 

8.5% 

404.5 418.7 410.3 
392.5 404.8 394.1 
252.7 275.8 ·269.3 
151.8 142.9 141.0 
139.8 129 124.8 

12.0 13.9 16.2 
8.6% 10.8% 13.0% 

6029.1 6102.7 6160.2 
·4190 4190 4190 

1839.1 1912.7 1970.2 
121.63 126.50 130.30 
n2.o 114.2 115.3 

9.5% 10.5% 11.5% 12.5% 

Moisture Content 

408.6 
391.4 
274.3 
134.3 
117.1 
17.2 

14.7% 

6164.2 
4190 

1974.2 
130.57 

113.8 

13.5% 

Lab Number: 102763 -----
Date of Test 05/14/02 -----

Sampled By: F. Mackey 

Maximum Dry Density: 115.3 

Optimum Moisture: 12.9% 

14.5% 

Technician: D. Linnell 

Remarks: Client supplied 
(Topino trucking) 

15.5% 

1310 NEPTUNE DRIVE• BOYNTON BEACH, FLORIDA 33426 • (561) 736-4900 • Fax (561) 737-9975 
Broward (954) 941-8700 •Hillsborough (727) 372-2300 •Miami-Dade (305} 557-3083 



"-"' 

Client Name: 

Project Name: 

Site Address: 

Location: 

sampled By: 

'JO wash 

Geotechnical & Construction Materials 
Engineering & Testing • Inspection 

Environmental Services 

Offices throughout the state ol Florida 

www.nuttingengineers.com • inlo@nuttingengineers.com 

Percent Material Finer Than #200 Sieve 

CH2M Hill 

NAS Ke:i West, Fleming Ke:i #N62467-98-D-0995 

Demolition Ke:i 

Client sui::i::ried (Toeino trucking! 

F. Mackey 

Weight before wash 
(g) 

4904.20 

Tested By: D. Linnell · 

Weight after wash (g) 

4602.90 

Order Number: 

Report Number: 

Date Sampled: 

Date Tested: 

F.D.O.T. Sample# 

Lab Number 

Percent Passing #2.00 
Sieve 

6.1 

Standard for method of test: AASHTO T11 

15023.15 

2 

5113102 

5115/02 

na 

na 

1310 NEPTUNE DRIVE• BOYNTON BEACH, FLORIDA 3342.6 • (561) 736-4900 • Fax (561) 737-9975 
Broward (954) 941-8700 •Hillsborough (727) 372-2300 •Miami-Dade (305) 557-3083 



Client: 

OF FLORIDA, INC. 
ESTABLISHED 1967 

CH2M Hill 

Geotechnlcal & Construction Materials 
Engineering & Testing • Inspection 

Environmental Services 

Offices throughout the state of Florida 

www.nuttlngengineers.com • info@nuttingengineers.com 

Sieve Analysis Report 

Order Number: 15023.15 

Project: !:!~§ Ke}'. West, Fleming Ke~ #N62467-98-D-0995 Report Number: 3 

Address Demolition Ke~ Lab Number: 

Location: Client sueelled (Toeino trucking) F.D.O.T. Number 

Sampled By: F. Macke~ Tested By: 

Date Sampled 5/13/02 Date Tested: 

Material Description: Tan fine sand, !race limestone 

Sieve Size % Passing 

.75" 100 

#4 64.3 

#10 51.7 

#20 37.8 

#40 27.2 

#60 18.3 

#100 10.1 

#200 6.1 

Remarks: 

Tu&b 
Dan Hartke, Lab Manager James 

Rip Rap Sieve 

1310 NEPTUNE DRIVE• BOYNTON BEACH, FLORIDA 33426 • (561) 736·4900 • Fax (561) 737-9975 
Broward (954) 941-8700 •Hillsborough (727} 372-2300 •Miami-Dade (305) 557-3083 

na 

na 

D. Linnell 

5/15/02 



Appendix E 

As-built Construction Drawing 



( 

( 

SPECIFIC PURPOSE AS-BUILT SURVEY 

DEMOLITION KEY SITE"\,_,,. DEMOLITION KEY 

Ll?C£JV.l) 
COORDINATE TABLE 

op o: 
Specific Purpose Survey for: 
CH2 M Hill 
A portion of Demolition Key, KW,. FL 
in T 67 S. R 25 E 

:. .. .o Spot Elevation (Approximate Mean High Water} I X=390350.2 
2 X=390341.8 
3 X=39034L7 
4 )(=390338:7 
5 X=390333lJ 
6 X=390340;1 
7 X=390347.0 
8 X=390349i5 
9 x = 39035617 
JO X=390364i4 
11 X=390365;3 
12 X=390364i2 
13 X=39036L~ 
14 X=390356l7 

Y=96999.9 
Y=97005.9 
Y=97009.6 
Y=970!2.2 
Y=97018.5 
Y=97025.7 
Y=97027.0 
Y=9703!.l 
Y=97031.6 
Y=97025.2 
Y=970!8.4 
Y=970122 
Y=97008.I 
Y=97006.2 

~'..,., 

FINAL COVER SOIL ELEVATIONS 

Contour line (Approximate Mean High Water) 

LIMITS OF FILL .. 

4 

LOCATION MAP 

KEY WEST 

et Nnil nt elevntian 3.96 ubove 
ApproxiMo.te Hean High \Jeter C4.8l 
929) 

NGVD 

,. 

'" l 

I ;]-+ 
I u [! 

',. 
'"x I 

q·12 

~!3 
'' 14 

\ 

! 
NOTES: 

1. 

2. 

Elevations shown hereon are based on NOS Bench Mark "BAYOU'; elevation 4.229 
and converted to Approximate Mean High Water Eis -0.85 feet below NGVD 1929. 
This survey is riot valid without the signature and the original raised seal of a 
Florida licensed surveyor and mapper. 

3. North Arrow is assumed 

4. Date of field work: May 17, 2002. 

SPECIFIC PURPOSE AS-BUILT SURVEY OF: 
A portion of Demolition Key, Key West, Monroe County, Florida 
T 67 S, R 25 E. 

NGVD 

COORDINATE POINTS <SEE TABLD/l 

FINAL VEGETATIVE LAYER ELEVATIONS 

June 11, zooe 

NORBY 

A 
& O'FLYNN 

Surveying, Inc. 
Prof•ttlonot Land Surv91t11"$ 

LB No.. 7131 
343:1 Duck Ave., Key Wtist. ft J.3040 
(JO!i) 295-74:21 fAX {.306) 29!<-9S2• 



Appendix F 

Contractor Production and Quality Control Reports 
(Hard Copy Only) 



' CONTRACTOR PRODUCTION REPORT Date I 04/22/02 

·-· (Allach A<ldMional Sheets II Nooess"'i'.L.. 

Contract No. I CTO# ~ion 1 
l\162467-98-l)..{)995 f!l9 Demolition Is~and, KC?YJNest _ -·-__ 
Contractor. CH2M HILL Constructors, Inc. Supelinlendent Gamet McCurdy 

~ 

Ml Weather / PM Weather Max Temp "f /// Min Temp Of 

P,Cloudy P.Cloudy 86 74 
Was A Job Safely MeeHng Held This Date? 181 Yes 0 No lolal WOO<ed Hours 

JOB jlfYas, attxn~olltiamoo!lng~) On JOO Silo This Dato 
SAFETY 8 

--~~--· 

Were There Arty lost T1me Accidenls This Date? 0 Yes 181 No Cumulalivo T olal Of 
{If Yes, attad'I ~ ot ~OSHA tqian) Watt Hours From 

Provioos Report 8 ··- ---·-· ------~-
Was T renchlnglScaffo!dlHV Eledlioal/High Wml< Done? 0 Yes 181 No T olal Work Hoorn 
{II'l'e&,attad!~<.t~~~pErl~ From Start Of 
Was Hazardous Matenal/Wasle Released lnlo The Environment? 0 Yes 181 No 

Cooslmcfon 8 
(II YIA. lllladi~d~ aOOpuposed<doo) 

--
tiSI I Safetf Requiremenls HIN<> List Safety Aciions Taken Today/Safety Inspections Conducted 

.~. 9-Mol 

Conducted tailgate meeting/See attached sheet. 
--------------- -----

Equipment/Material Received Today to be Incorporated mJob: 

Jolm Deere End Loader. 
Bobcat Loader . 
Plate Com . 

Conslrucilon and Plant Equipment of Job Site Today. llldude Number of Hours Used Today. 

J.A. Jones Pickup No. 1017 (4 hrs.) Loader (0 hrs.), Bobcat ( 0 hrs.), Plate Compactor ( O hrs.); 

Worlc Perfonned Tod• 

Work Location and Deacrlption 
. 

EmolaVN Number Trade Hfl ---
.1.:.A. Jones: Unloaded ~ment delivered by Hertz ·-·- J.A. Jones 

-·--·---~·-· 

1 Supt 2 
_on !'lem_in_zKey.":t th_(!_J>rop~ed stockpile area_. ---·-· J.A. Jones 1 QC 0 --··-··----- -----· -- ·-·-
J\.fade arrangement with Eric Denhart to deliver the ._J.A. Jones_. 1 SHSS 2 ·-
skiff to~ial fol£es bo;i_t_s_!iJ.J:__~----------·· -~.J.t?nes ___ 1 _Qpe_!__ 4 -- ------WWW 

·-·-· 
--·-·--~-~--------·-------- ••-·---~-----~-·----~-·- •••-•www------~-~~•www~• ·-··-~-~~'""--·-•• ---------
Remarks: 

~~~ ~L~l -'.'.'.....-------·---·-- ~~------
Cootrao!ors S . I 

PAGf10F1 
OAIL Y .o.mtl2079 



CONTRACTOR QUALITY CONTROL REPORT DATE 04/22/02 

Yes No NIA jjij]~Rema~rl<~s~~ti[j !~ 
Prelimlnaty Tasks 

1. Plans and specs review complete? 
.l:SJ D ·=o=-+--- ------i 
~DD 

----
2. Submittals have been reviewed and approved? 

3. Stored/deUvered materials comply with submitla!s and are properly stored? l:8J [j D 
--···---

4. Testing plan has been developed and reviewed? 1:8J 0 0 
5. Work method and schedule discussed with Conll'acting offieer-R-ep-. ?-- _ _,. l:SJ D 
6. Other preliminary work completed correclly? 

® D [j+--···-···-----

PersOftnel Presitlt:----- -- .. _._ -------- -·- ·- ------···---~··--··-·-··--------~ ..... ----------·-----~-~---· 

_Prelimrnory . No NIA 
1. Sample has been prepared and approved? r.D~i:SJ~- 0 
2. Workmanship compues with specificationsrindusfly standards? 1:8J 0 D 
3. Testresultsareacceptable? D D 1:8J 
4. Work complies with contract requirements? l:8J D D 
5. Preliminary work completed correcily? --- l:8J D 0.-+--------

··-···-------- ·---------·--·----------' ----t 
Definable Feature of Wolk 

Wolk Location: I Demolition Island, Key West A. 
Personnel Present: 
J.A. Jones: G. McCurdy, B. Johnson, J. Butler, R. Dumaop; 

NIA NIA N/A 

Personnel Present 

Samp&ngn:~ng Perform_ed __ -+-_ Sami>fingfTesting Company,___-+-_____ Site_ Technlcla_n __ . 

CT0 0007!QUAJ.1Tl' CONTROUOAIL Y QC REPl:JRT 
041l<l2""179 

PAGE10f2 



CONTRACTOR QUALITY CONTROL .REPORT DATE 
04122102 

'-" Rewoil items identified today which W11re not corrected by close of busine-s-s:---·~-'--· 

Rework items corrected today which were on the rework items list: 

OabehO!dtt..-.1-... tli<-is ___ a>deq""'"""•-· ..., ..... 
pedOrmod®ringtlis~- .... ~..., ... -~-~ ..... besl .. rrrt 
~~-noted in ltisniport 

CONTRACTOR QUALITY CONTROL REPORT 
.Quarrty assurance representative's remarks andlor exceptions to this report: 

CTO 0002/QUAUTY CONTROL'DAILY QC REPORT 
042202qo(}TII 

B. Johnson ~ _04/22102 
QC Inspector Olis 

PAGE20f 2 



CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

~ 

Field Task Manager: Garnet McCurdv Date: 04122/02 Time: 07:00 

Project Name Demolition Island, Key West FL. Project No .. CTO 079 

1. Subjects Discussed: 

1). Safety Orientation 

2). Hardhats, safety glasses and steel toe boots must be worn at all times. 

3). Sunburns, sun block is recommended while working in the elements, be aware of heat stress and 
heat stroke, be aware of the symptoms, dehydration, drink plenty of fluids during the day. 

4). Slips, trips and falls, be aware of your surroundings at all times. 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name 

Jim Butler J.A. Jones 

J.A. Jones 

Bruce Johnson J.A. Jones 

J.A. Jones 

0 For addttional information, use back of page. 



CONTRACTOR PRODUCTION REPORT Date 04;2vo2 
/Attach Additional Sheets If Necessaiy) ... .... -~~· 

Contract No. CTO# Location 

N62467-98-D-0995 079 Demolition Island, Key West 2 
"---··· -· 

Conlraclor. CH2M HILL Constructors, Inc. ~uperinlendent Gamel McCullly 

AMWealher // PM Weather Max Temp "F / Min Temp "F 
P.Ooudv Sunny 85 / 71 

Was A Job Safely Meeting Held This Dale? 1:i!J Yes 0No Tota!WOO<lldHoora 
JOB (If Yoo, Mlach cq;ioJ(ll the~lrimrtes) On Jd':I Site This Date 

SAFElY 28 
····-~~-· 

Were There Any lost Time Accidents This Dale? 0 Yes 181 No CUmulali\le T 01al Of 
{If Yes, alladl «VJ al ~"'1 OStiAtq')Utj WOii: Hoors From 

Previous Report 8 
0 Yes 181 No 

~--·- ·--
Was Trenclling/ScaffokllHV Eledrical/Hig~ Woll< Done? T olal WOii: Hoo"' 
(U 'M, dattl staleme!lt IK ~ soo.illg illspedlorl ~ 

FmmStert:_j 
Was Hazardous Materia!IWasle Released Into The Environment? 0 Yes. 181 No 

Conoitdion 
{UYe!i, ~~d'ilridet!! antljX~acllOn} 36 

-~--~·· •.. ·-~~--.. 

Lisi Safely Aclklns Taken Today/Safely Inspections Conducted !81 I Ssloly Requirements Htwe 
"""1Mel . .. . .. 

Conducted tailgate meeting/See attached sheet. 
·····- .. . .. 

Equipment/Material Received Today to be Incorporated in Job: 
17 Ff. Skiff, rental from Eric Denhart. 

. .... 
Cotl!l!ruclion and Plant Equipmellt of Job Site Today. lndude Number or Hours Used Today. 

J.A. Jones: Pickup No. 1017 (4 hrs.), Pickup No. 1013 (8 hrs.), Rental Car (8 hrs.), Loader (0 hrs.), Bobcat (0 
hrs.), Compactor (o hrs.), Skiff (4 hrs.); 

Work Pelformed Toda 

.. Wodt Loca~on alld llffcrlptiim . ·- - -~ - -- : J'mnlovar Number Trade Hrs 

J.A. Jones: installed safety fence and erosion control J.A. Jones 1 Supt 4 

fence around Ille excavatio!lhole on De111oliti<:>n Islan<!-:_ J.A. Jones 1 QC 8 .. 
-~---

~.:d.....!:1£.trash and de!'ris in and ai:ound the excavation }.A.Jones 2 Oner 16 "" ___ 
areaL dis~ed o~trash and debris in a Na:vy dumuster 
auuroved by P. McNeill Navy Env. M2r. 

Rematl<s: 

.~4 ,...,,,- .4 _q~5/"e,-.. / 
Cootractora S 1 Dale 

PAGf lOFl 
OAIL V 042302019 



PrelimiilaryTasks -----~Yoo:;+No~-=Nl~A,:..+_. __ R:.::°""""'=:::._ __ --J 

1. Plans and specs review comple!e? "' 18:1 0 0 
------~--------- ------

2. Submittals have been reviewed and approved? 18:1 0 0 
3. Stored/de~vered materials comply with submiltals and are properly stored? 18] 0 0 
4. Testing plan has been developed and reviewed? 18] 0 0.-1----------t 
5. Worl\ method and schedule discusse_d_w_ith_C_o_ntr_ac_u_·n_g _O_llicer_R_e_p_.? _____ ._._18:1-+-0--...._0_+--
6. Olherpreliminaryworl\oompletedcorreciiy? ~ 0 0 ...... _ .. _____ , ___________ __, 

Definable Feature of WOfk 
!---------------.. ·-----·--

Pemnnel Present: 

... .BilBJ 
PrelimiriaryandOngol~~Tasb ___________________ --+_Yoo_,__No___,_Nl_A--+---

1. Sample has been prepared and approved? 0 18:1 0 
2. Workmanship compiles witb specificationsfmdustry slandards? 18:1 0 0 

-------+=,,.J...,,~---+ 
3. Test results are acaiplable? 0 0 18:1 
4. Worl\ complies with contract requirements? 18:1 0 0 
5. Preliminaiy wOll< comple!ed -corr_ec11_y_? ____________ ....... !?.<J 0 0 
!--------------------------' Definable Feature of Work 

Worlt location: Demolition lsla~tl,.~e.Y~W_es_IA_. _____________________ ____. 
Personnel Present: 

, ___ SlliltPlingfT estlng Perfonned SamplingfT esllng Company _ __:Slte:.:..:::..:.TClf::_hn.l_cl_an_. __ _ 

Pref11Tiinary and Ongoit\g Tasks 

1. Work compfies with CO!l1ract requirements as approved in initial phase? 

Definable Feature of WOfk 1--------- _______________ .............. ··----1 

Installation of safety fence and erosion control fence, picked up debris and trash around an in the 
excavation area. 

I Demolition Island, Key West FL. 
~-- .. -~-----------------

Worlt Localion: 

Personnel Present: 
J.A. Jones: G. McCurdy, B. Jolmson, J. Butler, R. Dumaop; 

1--~s~111plingfTeS!i11l!...F'erfonned ... Samplingffesllng(;om~pa_n~y __ .__ ____ Site __ T_oo __ h_nlcl_._a.n ____ _______, 

Site inspection 

CTO 0002/Q!JAlITY COll!ROUD.All Y QC REPORl 
042J02qd)79 

J.A. Jones Bruce Johnson 



CONTRACTOR QUALITY CONTROL REPORT 

Rework items identified today which Wllfll not corrected by close of business; 

·--.... -----~--~-------~ .... __________ -----
Reworl! items corrected today which were on the rework items list; 

O..bohalfcl ... _, 1"'111Jlhal""'-;,..,.,,,_ ... _"" eqoipmemaod-- ... _ 
"""""""'''°"'""'"""'1noperiod ,,.,.,,..,._._.,._~ and-m!h&beotclmt 
~-tos......iintn.,...n 

CONTRACTOR QUALITY CONTROL REPORT 
Quality assurance representative's remarks and/Or exceptions lo this report: 

CTO O!m'OU/\l.ITY COOIROl.AJAIL Y QC REPORT 
()4230Z qdl19 

DATE 
04123/02 

B.Johnson ~ 
001n.i..-

_04123/02 

°"" 
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CCI TAILGATE SAFETY MEETING Fonn No.: 502 

Revision: 01 
,, 

Field Task Manager: Garnet McCurdv Date: 04123/02 Time: 07:00 

Project Name Demolition Island, Key West FL Project No.: 

1. Subjects Discussed: 

1 ). Hardhats, safety glasses and steel toe boots must be worn at all times. 

2). Obey speed limits on and off Navy Bases. 

3). Seat belts must be worn while driving or riding in all vehicles. 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name 

Jim Butler J.A. Jones I'"-

Randy Dumaop JA Jones 'l~J. 

Scott Sloan J.A. Jones 

G JA Jones 

Bruce Johnson J.A. Jones /<X,(.<. 0 l.,._s_..._ 

CTO 079 

Representing 

O For additional infonnation, use back of page. Signature: ~~ 



CONTRACTOR PRODUCTION REPORT Date 04/24/02 

--·· 1~~1t~naf S1~~:::~ Isl~d~~ey We;---·· Contract No. 

N62467-98-D-0995 3 ··--------- ···-- . ------- -----·~------------ ---··----
Contractor. CrI2M HILL Constructors, Inc. Superintendent: Gamet McCurdy ,. 

AM Weather // PM Weather Max Temp •F//. Min Temp "F 
Oear Sunny 87 73 

Was A Job Safely Meeting Held This Dale? 181 Yes 0 No TotalWorl<edHoonl 
JOB {II Yes, ltladl Cl;p/ al lb& mooting nimi!l$} On .Id> Sile This Oate 

SAFETY 26 
Were There Any Lost Time A<:cidents This Dale? 0 Yes 181 No Cumulalive Tola! Of 
{If Yes. attadl~ «~OOHA1tp.TI) WOO: Hours From 

Pre'liowReport 36 ---··· 
Was T renching/ScaffotdlHV Elec!ricallHigh Wolk Done? 0 Yes 181 No T olal WOik Hour.; 
(It Yes, allatil siatoomf m~ storMlng~ ~ From Slall Of 

Was Hazardous MateliaUWasle Released Into The Eiwironment? D Yes 181 No 
Cooslructio11 

(WYSS. alladt ~u1 i~endpropasedadil:ln} 62 ··--··--··---· . 
.~ 

List Safely Actions Taken T oday/Safoly Inspections Conducted 
C-·--·· 

181 j Safety Requirements Have 
Been Mel 

. 

Conducted tailgate meeting/See attached sheet. 
----·· ··-----·-·--· ·-
Equipment/Material Received Today to be Incorporated in Job: 
None 

~··--· ··--·· ·~· ··-
Construction and Plant Equipment of Job Site Today. Include Number of Hours Used Today. 

J.A. Jones: Pickup No. 1017 (4 hrs.), Pickup No. 1013 (8 hrs.), Rental Car (8 hrs.), Loader (0 hrs.), Bobcat (0 
hrs.), Compactor (0 hrs.), Skiff (2 hrs.); 

Work Performed r...i-

. Wodl Locatiol! and De~:< . ,,,. ,, .: : '· -~-·-··· Number T1ade Hrs._ i-------

J.A. Jones: a site visit was lteld on Demolition Jsland J.A. Jones 
·--·--·--··--·· . ··- f---·--·--·· 

1 Supt 5 

with B. Kiser, .Olris !riplett, Amy Span, the schedule for ___ J,A. Jon~--- 1 QC 5 
··~-··· 

construction activities were discussed including logistics T.A. Jones 2 Oper 16 -
.. for g<!_lting the material and equipment to the island and ------· ~· 
restoration of the S!ockpile area at Fleming Key. ·-~··--·· 

···--··------·--·--·--- . ·--· 
Remall<s: 

~~ / " 4e,,,2~ / 

Cootmctors Dote ' 

PAG€1Of1 
OA.tl Y 04:2402079 



Personnel Present: 

2, Workmanship compfies with specifications/industry standards? 

J, Testresulls are acceptable? 

4, WOil\ complies wilh contract requirements? 
-------------~ 5. Preliminary work completed correc11y? 

Definable Feature of Work 

Work Location: I Demolition 1s1and. Key west Fl. -------L 
Personnel Present: 

Site Technician 

~ 

-···Preliminary and O!IQOir"G Tasks . ----·----· ___ --r= "'~-t~=-<--
1. Work complies wilh contract requirements as approved in initial phase? 

-------
Definable Fealllre of Work -----

Site visit on Demolition Island at the excavation area. 

Work Location: 
·---··-·-·· 

Personnel Present: 
J.A. Jones: G, McCu~dy, B. Johnson; Ensafe: Chris Tripitt, Amy Spann; ~oDiv:B!ian Kiser; 

• __ S_ainplin!Jffesti~JJ Peifooned .. .. Sampling{Tesfing Compll!IY Site Technician ------1 

NIA 

CTO OOOVOUA!.ITT COHTROLJOM.Y QC REPORT 
042402 ""'~ 

NIA NIA 

PAGE10F2 



CONTRACTOR QUALITY CONTROL REPORT DATE 
04/24102 

Rework items identified today which were not corrected by close of business: 

-----· -··---- _________ , ___ -----
Reworlt items corrected today which were on the rework items list: 

CONTRACTOR QUALITY CONTROL REPORT 

B. Johnson .cJ--== 
QCI-

_()4124/02 -
1------- -· -- ------'------- -----

Quarrty 8$$Urance representative's rematts and/or exceptions to this report 

'· CTO 00021Ql!A1JTY CONTROLJDAll Y QC REPORT PAGE 2 Cf" 2 
642402 qciJ79 



CCI TAILGATE SAFETY MEETING Fonn No.: 502 

Revision: 01 

Field Task Manager: Garnet McCurdv Date: 04124/02 Time: 07:00 

Project Name Demolition Island, Key West FL. Project No.: CTO 079 

I 

1. Subjects Discussed: 

1). Hardhats, safety glasses and steel toe boots must be worn at all times. 

2). life preservers must be worn while being transported in the skiff. 

3). Equipment operators must wear seatbelts while operating equipment. 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name Name 

J.A. Jones 

Bruce Johnson J.A. Jones [f,A-,-<-e' ai,,,.,s . .--
J.A. Jones µ,... ...... c.c. 

Jim Butler J.A. Jones I~ 8~1 ... ,,.. 

0 For addltional infonnalion, use back of page. Signature: 



CONTRACTOR PRODUCTION REPORT Date 04/25/02 
fAltach Addnional Sheets If Necessarv\ 

Contract No. CTO# Location 

N62467-98-D-0995 079 Demolition Island, Key West 4 
Contractor. CH2M HILL Constructors, Inc. ll_uperintendent: Gamet McCurdy 

AM Weather / PMWeather Max Temp °F/ Min Temp OF 
Sunny Sunny 88 70 

Was A Job Safety Meeting Held This Date? [gi Yes 0 No Total Worted Houm 
JOB (If Yes, atlacfl o:py d tile meeting rrinutes) On JOO Site This Date 

SAFETY 27 
Were There Any Lost Time Accidents This Date? D Yes [gi No Cumulati'le Total OI 
{II Yes, atl3dl cqiy ol OXJ1)lelad OSHA 1~) Wort Houra From 

Previous Report 62 
Was T renching/Scaffold/HV Electrical/High Work Done? 0 Yes [gi No Tola! Wort Houra 
(If Yes, atlad1 statemool a~ shoririinginspedian perlarned) From Slart Of 

Was Hazardous Material/Waste Released Into The Environment? D Yes [gi No 
Cooslruclioo 

(II Yes, allad:l ~ d incident and proposed action) 89 
List Safety Actions Taken Today/Safety Inspections Conducted [gJ I Safety Requirements Hove 

Ileen Met 

Conducted tailgate meeting/ see attached sheet. 

Equipment/Material Received Today to be Incorporated in Job: 
129.22 Tons of clean fill (special mix material). 

Construction and Plant Equipment of Job Site Today. Include Number of Houis Used Today. 

J.A. Jones: Pickup No. 1017 (3 hrs.), Pickup No. 1013 (8 hrs.), Rental Car (8 hrs.), Loader (0 hrs.), Bobcat (0 
hrs.), Compactor (0 hrs.), Skiff (2 hrs.); 

Work Porfonned Toda 

Work Location and Description . Employer Number Trade Hrs 

J.A. Jones: Toppino delivered 129.22 tons of c!ean J.A.Jones 1 _ _?up_!__ 5 
--------- ··- ·--·--

fill to Fleming Key stockpile area todav, we done some }.A.Jones 1 QC 5 
soundinl!S off the shore line at Fleming Kev stockpile }.A.Jones 2 ()per 16 
area and around the inlet channel at Demolition Island 
to see if the water was deep enough for a barge. 

Remarks: 

~4£.z tJ <f ft;;?{,._ 
Conlroclors S•""'"n Oat{ ' ' 

PAGE 1OF1 
DAILY 042502079 



CONTRACTOR QUALITY CONTROL REPORT 

Preliminary Tasks 

1. Plans and specs review complete? 

2. Submittals have been reviewed and approved? 

3. Stored/delivered materials comply with submittals and are prope~y stored? 

4. Testing plan has been developed and reviewed? 

5. Work method and schedule discussed with Contracting Officer Rep.? · 

6. Other preliminary work completed correctly? 

Definable Feature of Work 

Personnel Present: 

'"' ' ,, -~ 

Prelimilllll)' and Ongoing Tasks 

1. Sample has been prepared and approved? 

2. Worl<manship complies with specifications/industry standards? 

3. Test results are acceptable? 

4. Work complies with contract requirements? 

5. Preliminary work completed correctly? 

Definable Feature of Work 

Work Location: Demolition Island, Key West Fl. 
Personnel Pnsent: 

DATE 

Yes No NIA 

~DD 
~DD 
~DD 
~DD 
~DD 

~DD 

~DD 
DD~ 
~DD 
~DD 

04/25/02 

Remarks 

Site Technician Samplingffesting Performed Samplingffesting Company 
.~~+--~~~~~~~~~~~~+-~~~~~~~~~~~~---! 

Preliminary and Ongoing Tasks 

1. Work complies with contract requirements as approved in initial phase? 

Definable Feature of Work 

Sounding around Fleming Key shore line and Demolition Island channel and inlet area 

Work Location: Demolition Island, Key West FL. 

P~rsonnel Present: 
J.A. Jones: B. Johnson; R. Dumaop, J. Butler 

Samplingffesting Performed Samplingffesting Company 

Channel and shore line sounding 

CTO 0002.KlUALITY CONTROIJDAlL Y QC REPORT 
042502 qc079 

J.A. Jqnes 

Site Technician 

B. Johnson 

PAGE 1 OF 2 



CONTRACTOR QUALITY CONTROL REPORT DATE 

04/25/02 
Rework items Identified today which were not corrected by close of business: 

--·----------- ----- ------- ------------··-........ ___ _ 
Rework items corrected today which were on the n!WOrk items list: 

Onbehelf olllle-.1..nfylhalllllu_,;,_and""""- and ,......,.. .... --• .00-
porkmled during ttn rep«tiAIJ period "in compliaoot Mlh the contr8Gt Owings end ~to the best d my 
koowledge:. excq;t • noted in tm report 

CONTRACTOR QUALITY CONTROL REPORT 

B.Johnson~ 
QC In-

_04/25/02 
o ... 

1-----·----------------------~--~--~-------~ 

QuaUty assurance represenlative's remarks andlor exceptions to this report: 

cro OOfllJQUAIJTY COMfROllI>AILY QC REPORT 
041502 qcl)79 

PAGE2ct= 2 



CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

Field Task Manager: Garnet McCurdv Date: 04/25/02 ------ Time: 07:00 

Project Name Demolition Island, Key West FL. Project No.: CTO 079 

1. Subjects Discussed: 

1 Use proper lifting techniques, lift with legs not your back. 

2. Proper PPE must be worn at all times. 

3. Be aware of the symptoms for heat exhaustion and heat stroke, drink plenty offluids. 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name Name Re resenting 

Bruce Johnson J.A. Jones 

Rand Dumaop J.A. Jones 

Jim Butler J.A. Jones 

0 For additional information, use back of page. Signature: ~ ~ 



CONTRACTOR PRODUCTION REPORT I 04./26/02 
{Attach Addttional Sheets If Necessarvl Date 

Contract No. CTO# Location 

N62467-98-D-0995 079 Demolition Island, Key West 5 
Conlractor. CH2M HILL Constructors, Inc. Superintendent: Gamet McCurdy 

~ 

AM Weather / PM Weather Max Temp 'F / 
/ 

Min Temp 'F 

Was A Job Safely Meeting Held This Dale? D Yes D No Tola! Worked Hoom 
JOB (If Yes, attedl ~ of Iha meeting ninutes) On JOO Sile This Date 

SAFETY 0 
Were There Any Lost Time Accidents This Date? 0 Yes 0 No Cumulalive Total Of 
(If Yes, artadl ~ of ccnpe!ed OSHA ropcrt) Work Hours From 

PremusReport 

Was T renching/Scaffold/l-IV EleclrlcallHigh Woll< Done? 0 Yes 0 No Tolal Work Hours 
(If Yes. attadi slatemenl a ctleddl$I. ~ inspediOn pefcmEd) From Siar! Of 

Was Hazardous Material/Waste Released lnlo The Environment? D Yes 0 No 
Cooslruclioo 

{II Yes, atlach ~ ol' incident and prtpDS8d adion) 89 
List Safely Actions Taken T oday/Salely Inspections Conducted ~ I Safety Requirements Have 

Been Met 

Equipment/Material Received Today to be Incorporated in Job: 

Construction and Plant Equipment of Job Site Today. lndude Number of Hours Used Today. 

... · . WorkPerfonned Toda ' ' 
.· '· ..... 

No Work Scheduled 

Remarks: 

_,.,.,..--4" ~&;/ tYlfa~~z_ 
I 7 

Dais 

PAGE 1OF1 
DAILY 042602079 



CONTRACTOR QUALITY CONTROL REPORT 

1. Plans and specs review complete? ~ 

2. Submitlals have been reviewed and approved? ODD 
3. Stored/delivered materials comply with submitlals and are properly stored? DOD 
4. Testing plan has been developed and reviewed? DOD 
5. Work method and schedule discussed with Contracting Officer Rep.? · DOD 
6. Other preliminary work completed correcHy?, DOD 

Definable Feature of Work ,..._..._______________ -------------------! 
No Work Scheduled 

-
Preliminary and Ongoing Tasks NIA 

1. Sample has been prepared and approved? DOD 
2. Workmanship complies with specifications/industry standards? DOD 
3. Test results are acceptable? ODD 
4. Work complies with contract requirements? DOD 
5. Preliminary work completed correcHy? DOD 

Definable Feature of Work 

Work Location: 
'-/ Pensonnel Present: 

Site Technician Samplingffesting Comp!"y 
~---j--------·--- - ------·--·-

Preliminary and Ongoing Tasks 

1. Work complies with contract requiremenls as approved in initial phase? 

Work Location: 

Personnel Present: 

Samplingffesting Perfonned 

CTO 0002/QUALITY CONTROUOAIL Y QC REPORT 
042602 qdl79 

Definable Feature of Work 

Samplingffesting Company Site Technician 

PAGE 1Of2 



CONTRACTOR QUALITY CONTROL REPORT 

Rework items identified today which were not corrected by close of business: 
~ 

Rework items corrected today which. were on the rewor11 items list: 

OnbeMl!otlho-.1 «<lifJtl>at!M._,~--...,.... Mdeq"1pmem ood""*>id ""'°· ...,_ 
p<!l1'm1ed during ltlisnipu1ingperiod """""""""'""'lho-<hiMgs md - lo Ibo beotol mr k...., excep'I es noted in this ropcrt. 

CONTRACTOR QUALITY CONTROL REPORT 

DATE 
04126102 

04/26/02 
Dale 

·~~~~~~~-L~~~~~~~~~~~~ 

Quaily assurance representative's l'llmarlls and/or exceptions to this report: 

C'T000021QUAlffi' COl'lfROUllAJL Y OC REPORT 
t14150Z qcl>l9 

?AGE20f2 



CCI TAILGATE SAFETY MEETING Form No.: 502 

"'-·' Revision: 01 

<· 

Field Task Manager: Gwnet McCurdv Date: 04126102 Time: 

Projecl Name Demolition Island, Key West FL Projecl No.: CT0079 

1. Subjects Discussed: 

No work scheduled 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name Si nature Re resenting 

D J:'nr :ruirlltinn::1I inf~rmAfii'V\ uc:A hstr.1< nf n::t:OA 



CONTRACTOR PRODUCTION REPORT 05/03/02 
. 

(Attach Additional S.ileels If Necessa<y) Date 
- -· ···-· ··----
Contract No. CTO# Location 

N62467-9S-D-0995 079 Demolition Island, Key West 6 
Contractor. CH2M HILL Constructors, Inc. ~uperintendenl: Gamet McCuJdy 

AM Weather // PM Weather Max Temp ;// Min Temp "f 

Was A Job Safety Meeting Held This Dale? D Yes D No T olal Wo!lred Hoors 
JOB (lfYM. al\ad'I Q:fl1oftOO meetliYJ~ On Job Sil6 This Oate 

SAFETY 0 
--~~-

Were There Any Lost Time Accidents This Dale? D Yes 0 No Cunulalive T o1a1 Of 
\II Yes. alladttqJy of ~05111\ ~) Work Hoom From 

PnMousRepcxl --
Was TrenchinglScaffold/HV Eloohical/HighWork Done? 0 Yes D No T olal Work Hours 
(l!YilS.~'liial:lfll'!!i«dum~~~ From Start Of 

Was lfazamous Maierial/Wasill Released Into The Environment? D Yes D No 
Conslrudioo 

(lfYe5, ~~ tiinddetdant!f(~iW!on} 89 -·----- ·- -----
~ ·1 Safety Requir00\0111s Have list Safely Aclkms Taken TodaylSafety inspedions Conducted 

Be&nMet 

____ ... 
··~··· -----·-

Equipment/Material Received Today to be Incorporated in Job: 

Construclion and Plant Equipment of Job Sile Today. Include Number of Hours Used Today . 

. 
;.-_', ,_,,,,, __ ~2!1< Perfqrmed TNI• .. --·----

No scheduled work from 
~- ·········-· -----------~ --- -----·-~-- .. 

-~-

..... _04/27/02 thro~l)5/0:~/02_ 

-- ------------ . ·-

... ·-· 

Remarks: 

.. ~ft; L-/ "'~~)/{z... 
Comractors~ oarr 

PAGE10F 1 



Pretimif!Ol)'-,T•_sk_s --,----~--
1. Plans and specs review complete? ~ 

2.. Submittals have been reviewed and approved? D D D 
3. Sfored/de&vered materials comply w.ith submittals and are properly stored? . tJ 0 D 
t_T_es_ti_ng-p-la_n_h-as_bee_n_d_e_ve_lop_ed_a-nd_r_e_viewe __ d?------------t=o=tclJ D 
5. WOik method and schedule discussed with Contracting Officer Rep.? · D D d 
6. Other prefiminary work completed correctly? ··· -r::i 0 [],___ _____ _ 

-------~----'---" 
Definable Feature of Work ------

No Work Scheduled 
!~--~-~----·- -------············------·-·--

Personnel Present: 

4. WOik complies with contract requirements? 

5. Preliminary work completed correcdy? 

Definable Feature of Work ----·--------------

Work Location: 
Personnel Present: 

SampfingfTestln9l'elfolrne __ d _ ___,r-_-S_amp_~fi_ngfT~est1-·n~g~Compa-~ny~--1-----Sil!. Tec_hn_ici_a_n ________ _ 

Preliminary and Ongo1_·og~T_asks _____ _ 

1. Work complies with contract requiremenlll as approved in initial phase? 
----~~-

Definable Feature of Work ·----

Work location: 

Personnel Present: 

---c---.--c---~~-~~------·-----,-----~-~~----; 

SampHnglTestlng Pelfonned Samp&ngfTestlng Company Site Technician 

CTO~CONIROLIOAlLYOCREPORT 
0500<)2 qct>79 

PA~10f2 



CONTRACTOR QUALITY CONTROL REPORT DATE 
05/03/02 

1--------- -------- - --
Rework items identified today which were not corrected by close of business: 

Rework items corrected today which were on the rework items list: 

0.beldollho-.lcdylh ..... ._. .. ~ .... - .... ...,.._ .... __ ,and_ 
l""fooTiod during""'-1i"ll-•ln-.mt.lhe-~Md~ln ... bostolmy 
k<Medge, except 8S noted in tis rnpart. 

CONTRACTOR QUALITY CONTROL REPORT 
QuaDty assurance representative's remarks andlor exceptions to this report: 

cro 0002JQU/\UIY CONTROUOAJLY QC REPORT 
!150302qc079 

Bruce Johnson~ 
. QCI"'!'-

05103/02 -

PAGE 20F2 



CCI TAILGATE SAFETY MEETING Form No.: 502 

\._.; Revision: 01 

,. 

Field Task Manager: Garnet McCurdv Date: 05/03//02 Time: 

Project Name Demolition Island, Key West FL Project No.: CTO 079 

1. Subjects Discussed: 

No work scheduled 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name Signature 



CONTRACTOR PRODUCTION REPORT 05/10/02 
IA~0A:d~ional Shi~~~l}'.l ·~··-~··-······ Date 

~·---·· 

Contract No. 

N62467-98-D-0995 079 Demolition Island, Key West 7 
···- -- -- ·-········---

Contractor. CH2M HILL Constructors, Inc. ~Superintendent Gamet McCuroy 

AM Weather / PMWealher Max Temp "F // Min Temp "F 

Was A Job Safety Meeting Held This Date? D Yes 0No Total W<lfl<ed Houm 
JOB (lfYes, al'.l.1d'l(1'1f d lhe~rrinutas) On JOO Sit8 This Oate 

SAFETY 0 
Were There Arry Lost Time Accidents This Date? 0 Yes 0No Cumu\a!Ne T ota1 01 
{If Yes, attach~ d eatt»eledOSW.up:rt] WOO< Houra From 

PrnwiousR<iport 

Was Trenching/ScaffukllHV ElecbicalJHgh Work Done? 0 Yes 0 No TotalW<lfl<Houm 
(l'Ves.attad!~ ff dllll'.tist ~impoc:lknpMomied) From Start QI 

Was Hazardous Material/Waste Released Into The Environment? D Yes 0No 
Coosboolion 

(lfY$$,tittadi~o1~~~~ 89 
List Safety Aclioos Taken T odaylSalely Inspections Conducted J:8l I Safety Requirements ii;;-

Boon Mot . .. 

-----------··--
Equipment/Material Received Today to be Jncorporated in Job: 

----------~--·----
_____ " .. -.-.. -,, .. 

Construction and Plant Equipment of Job S~e Today. lndude Numberof Hours Used Today. 

Work Perf<:1!!!!~Toda . 
~-···-······ 

No scheduled work from 
-----

----~--

05/04/02 through 05/10/02 

" -··-
------ ..... -- ... 

Remail<s: 

~~~ ()0Pfa2.-
Oele ' 

PAGE1OF1 
OAll y 051002-079 



CONTRACTOR QUALITY CONTROL REPORT 
tr.~~'!:'~~ 

3. Stored/delivered mafllrials comply with submittals and are propeny stored? 
4. Testing plan has been developed and reviewed? ----1r~r=>H=1t------

5. Work me!hod and schedule discussed with Contracllng Officer Rep.? · 
--::~~-"'-~~'--~~~-~~~,;;,+-~~~~·---I 

6. Otller prefiminaiy work completed correctly? 
------------Definable Feature of Work --------"··-····-- ----------------~ 

No Work Scheduled 

2. Workmanship complies with specificationslinduSlry standards? 0 0 0 
-------~=+~f-=~---~ 

3. Test results are acceptable? D D D 
4. Work complies wittl contract requirements? D D D 
5. Preliminmy Wlllkcornpieie-d-correctly?__________ D D D 

----,,-cc-.,-,-,,---c:c~~--~-~~-~----~ 

Definable Feature of Work 

Work Location: 
I._,· Personnel Present 

SampUngfTestill!!~onned ___ ,__ __ SlllllPfingfTestingCompany. __ +--··········· .... Sita Technician 

1. Work complies with contract requirements as approved in initial phase? 

Feature of Work 

Work Location: J. _____________ ·=-~-_-:.~.-.:.~.-::.-::.-::.-::.-::.-::.-::.-::.-::.-::.-::.-::.-::.-=-·····_·····_·--~ 
Personnel Present 

1-c-~~~--~-----.----,-~~-----··---,--------------1 
SampUngfTesting Perfonned SamplingfTesting Company Site Technician 

CTO 0002/QUAUTY OONTROU!>All Y 0C REPORT 
051002 qdl79 

P.AGE1~2 



CONTRACTOR QUALITY CONTROL REPORT 

Rework items identified today which were not corrected by close of business: 
• 

Rework items corrected today which were on the rework items list: 

On - ollhe-.1 ceroti Iha! u;,- is cunplele""' carecl,""' eq~ ... - """·and -
--tns ._,.ng period is in OOR.,tiance Nill lhe """'11d<hMings end specilications k> lhe...,. olmy 
k...tedge. ....... "' noled in u;, ._i. 

CONTRACTOR QUALITY CONTROL REPORT 
Quality assurance representative's remarks and/or exceptions to this report: 

CTO 0002JQUALITY CONTROtroAJL Y QC REPORT 
051002qdl79 

DATE 
05/10/02 

Bruce JohnsonL::-- 05/10/02 
QC '"""""°' o ... 

PAGE20F2 



CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

• 

Field Task Manager: Garnet McCurdv Date: 05/10//02 Time: 

Project Name Demolition Island, Key West FL. Project No.: CTO 079 

1. Subjects Discussed: 

No work scheduled 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name Signature Representing 

D F' nr ::arlrlitinn::al infnnn=:ifinn 11~P. h::ar_lc nf n=:inP 



CONTRACTOR PRODUCTION REPORT 05/11/02 
(1 aoh .. ll,ddltional Sheets If Neoassaty) -------·- Date - --··· ·-··· 

Contract No. TO# location 

N62467-98-D-0995 79 Demolition Island, ~!West 8 ··--· 
Contractor. CH2M HILL Constructors, Inc. Supermtendent: Gamet McCurrly ,, 
--····· .. 

AM Weather / PMWealher Max: Temp "F// Min Temp "F / 

/ 
Was A Job Safety Meeting Held This Date? 0 Yes 0 No To!al WOO<ed Hours 

JOB (I Yes. alladl ~ ol the mee!lngfllll\b) On Jct> Silo This Oato 
SAFETY 0 

Were There Any Lost Time Aocidents This Date? 0 Yes 0No CumulallveTotal Of 
(II Ye$. aftac:b tq1J or ~00 OSHA fflfl(lt) WOO< Houl1l From 

PrevioosR-1 

Was Trendling/ScaffoldlHV EleclricallHgh Wot1< Done? 0 Yes 0 No Total WOO< Houra 
(I Y1l!5, altad! ~ « dwOlslsfloir.ingiMpedim ~ FCOO!S!m!O! 
Was Hazardous MateriallWaste Released lnlo The Enviromnenl? 0 Yes 0 No 

Conslruclioo 
(II Yes, att.ad\ ~difWldand~lldk)o) 89 

- --- --~---

List Safety Ad ions Taken Today/Safety Inspections Conducled [8J l Safely Requiremen!s HrMo 
~· ····- .. ll&ei> Met 

-·-- ·- ----- --

Equipment/Material Received Today to be Incorporated in Job: 

-~------- ·-- -------~, 

Construction and Plant Equipment of Job Site Today. lnduda Number of Hours Used Today. 
' 

- ... ·: -: ; '\ .·--:. c,".::, , -:,.·:i-\,--;_k -:~ ;::_\:;_ ;1~~J~r :~'.,-_{, ~;-~;~~:::-wOrk Parfo-nnod tOdS ~=- ·. 

------ ··-
No scheduled work from ----- ------

. ------

--------~-~-- -----~--

------- --
--

______ _. ________________ 
Remallcs: 

~~-- o-0/tfaL-
.. • ' ~ Sl4l0rintendool Dal& 

PAGE 1CE1 
DAILY 051107079 



CONTRACTOR QUALITY CONTROL REPORT 
-'' •. -· .· ·:19·_ 

Pretimin!lly Tasks NIA 
~~f---..=c..=.:_... __ -1 

1. Plans and specs review complete? • D D D 
2. Submittals have been reviewed and approved? d Df~Doc-+----·······--- --I 

3. Stored/delivered materials comply with submittals and are prope~y stored? D D D 
4. 'Testing plan has been developed and reviewed? ... 0 D D ____________ .... 
5. Work method and schedule discussed with Contracting Officer Rep.? · 0 D D 

-------h=+~l-=oc-+------········--·-· 
6. Olher preliminary WOik oompleled correctiy? D D D 

-'----------'-Definable Feature of Work _____ _c.=.c.=~--'-"---'--'-___::_=._~ _______________ , 

No Work Scheduled 
~--~-~-----------------------------

Penson net Present: 

Preliminaly and O"!J<ling Tasks 

1. Sample has been prepared and approved? 
----------------------l--l--'--+-----

2. Workmanship complies with specilicationsiindustry standards? 

3. Test results are acceptable? 

4. WO!ll complies with oollfract requirements? 
-~ .. -------- -----

5. Preliminary work compleled correctiy? 

Work Location: 
Pen;onnel Present: 

1. Work complies with confract requirements as approited in initial phase? 

Work Location: 

Pen;onnel Present: 

CT000021Cl!JA1Jl'1 CONTR.Ol!OAILYQC REPORT 
051102 qcl)79 

Definable Feature of Work 

Site Technician 

PAGE 1Of2 



CONTRACTOR QUALITY CONTROL REPORT 

Rework items identified today which were not corrected by close of business: 

Rework items corrected today which were on the rework items list: 

On behdr or the contractor, 1 certiff that !tis repat is cunplete md correct, md equipment md rnalerB used, md work 
perfmned dLD'IJ ttis reporting period is in compliance with the conlmd dnMings and specifications to the best of my 
koWlledge, except es noted in this rnport 

CONTRACTOR QUALITY CONTROL REPORT 
Quality assurance representative's remarks and/or exceptions to this report: 

DATE 
05/11/02 

Bruce Johnson~ 
QC Inspector 

05111/02 
llale 

CTO 0002/CJUAllTY CONTROl./DAJL Y QC REPORT PAGE 2 OF 2 
051102qc079 



CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

< 

Field Task Manager: Garnet McCurdv Date: 05/11//02 Time: 

Project Name Demolition Island, Key West FL Project No.: CTO 079 

1. Subjects Discussed: 

No work scheduled 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name Si nature Representin 



CONTRACTOR PRODUCTION REPORT 05/12/02 
(Attach Addltional She~ts If Date 

······--·-
Contract No. CTO# Locatkm 

N62467-98-D-0995 079 Demolition Island, Key West 9 ·······----------------
Contractor. CH:2M HILL Constructors, Inc. Superintendent Gamel Mcetlldy 

' 
---~-

AM Weather // PM Weather Max Temp "F ' 
/ 

/ Min Temp "F 

Was A Job Safely Meeting Held This Dale? D Yes D No T olBI Wod<ed Hourn 
JOB (ltYiA, iiltl:ad1~of111Etfl'1$(1iiogmlltW$J On JOO Sile This Dale 

SAFETY 0 
Were There Any Lost Time Accidents This Date? D Yes D No Cumulative T Olat Of 
(fl Yll!l. allach 1XW of t'QfflelOO OSHA 1{f!Cft) WOii< Hours f,... 

PrevioosRep<lfl 

WS!l T renohinglScaffoldlHV Etectrlcal!High Wmk Done? D Yes D No T olBI Wod< HOOi> 
[liYe$,audl~~«~~~~ From StartOf 
Was Hazamous Material/Waste Released Ink> The Environment? 0Yes 0No Coostrucm 
(tfY'E!$,atud\~dl~and~~ 89 
List Safely Actions Tal<en Today/Safely Inspections Conduele<:I 

-----
t8J I Safety Requirements H""" 

!loon Met 

----·--- ----- ·--
Equipment/Material Received Today to be Incorporated in Job: 

---··· ·-----·----
Conslruciion and Plant Equipment of Job Site Today. Include Nurnberof Houm Used Today. 

Work Pelfot111'!!1.I"!t! >'.•' -_-::·',' 
·. 

No scheduled work from 
---·-···· . ------ ... ----------

-------- --···········-- -----------

------
,_ ______ 

Rerna!l;s: 

~# /' a.;-/;z./o~ / 
Coolmclool - om:-r-

PAGE 10f 1 



Preliminary Tasks NIA 

1. Plans and specs review complete? "' DD D 
2. Submittals have been reviewed and approved? DOD 
3. Stored/delivered materials comply with submittals and are properly stored? ODD 
4. Testing plan has been developed and reviewed? DOD 
5. Worlt method and schedule discussed with Contracting Officer Rep.? DOD 
6. Other preliminary worlt completed correctly? DOD 

Definable Feature of Work 

No Work Scheduled 

'· 
Preliminary and Ongoing Tasks 

1. Sample has been prepared and approved? 

2. Worltmanship complies with specifications/industry standards? DOD 
3. Test results are acceptable? DOD 
4. Worlt complies with contract requirements? DOD 
5. Preliminary worlt completed correctly? DOD 

Definable Feature of Work 

Work Location: 
Personnel Present: 

SamplingfTestinQ_C:~J>any,__ _ ___,_ _____ Sit~_T_ec_hnician ________ _ 

~jt~¥~~'~ili~i~~t~1~~JJ;l~.~i~~1~~~t~~~~~,¥~ft~i!lt'it,&\Wlf.~~lf:9~§i£q1'lfffi1~~f~fill~'~i .·;~~llWR ,- ~ ' 
Preliminary and Ongoing Tasks Yes No NIA 

Definable Feature of Work 

Work Location: L 
, ___ , -----------------I 

Personnel Present: 

SamplingfT esting Pertonned 

CTO 0002/Q\JALITY COlfrROutlAILY QC REPORT 
051202 qc079 

SampUngfTesting Company Site Technician 

PAGE 1OF2 



CONTRACTOR QUALITY CONTROL REPORT 

Rework items identified today which were not corrected by close of business: 

" 

Rework items corrected today which were on the rework items list: 

On behBf of the conlrector, I certify that this report is complete and carect, and eq~ and material used, and work 
perfonned dtsing llis repating period is in compliance Wlh the con!ruct dr.Mings and &pecificatiolls to the best of my 
kowfedge, except as noled in llis report 

CONTRACTOR QUALITY CONTROL REPORT 
Quality assurance representative's remarks and/or exceptions to this report: 

CTO 0002JQUALITY CONTROL/OAILY QC REPORT 
051202 qc079 

DATE 
05/12/02 

Bruce Johnson~ 
QC Inspector 

05/12/02 
""• 

PAGE20F2 



CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

Field Task Manager. Gamet McCurdv Date: 05/12//02 Time~ 

Project Name Demolition Island, Key West FL. Project No.: CTO 079 

1. Subjects Discussed: 

No work scheduled 

2. Action to be Taken: 

3. V1s1tor Comments: 

Signatures of Those Attending: 

Name Si nature Representln 

D Fnr !irlrfitinn~I inf~tinn t lt:P! h~rJc t\f n:.inA 



CONTRACTOR PRODUCTION REPORT I 05/13/02 
I Attach Adalliof!!!I. Sheets If Necessruy) ··----·--· Date 

·--· 
(',onlracl No. CTO # ~location 
N62467-98-D-0995 '--079_ . Demolition Island, Key West 10 

·- ·-------
Contracror. CH2M HILL Constructors, Inc. Superintendent Gamel McCmdy 

~ 

AM Weather PM Weather Max Temp :/// Min Temp OF 

' 

Was A Job Safely Meeting Held This Date? 0 Yes D No Total Worked Hoors 
JOB (UYes.riactl«vt t:A"lt..i mooting rrim.des) On JOO Sito This Dalo 

SAFETY 0 ·-
Wern There Any lost Time Accidents This Dale? 0 Yes 0No C"'1rula!Ml T 0181 Of 
(II Ye$, alttK:Jl tqff ti WJpeted OSHA 1~ WOO; Hoors From 

Previous l«lporl 

Was TmnchinglScaffold!HV EleclricaLl-ligh WOO< Done? 0 Yes QNo Total Worf< H .... 
(lfY9$.,a~staltfMll.OfmDlui~~~ From Simi OJ 

Was Hazardous Malelial/Wasle Released Into The Environment? 0 Yes 0No Cooslnx:lion 
(If Y!ll'J. lllliVh~ d ill!Xt9. and pqxisedlilC:lkln) ~. 89 
Us! Safely Adions T al<en Today/Safely lnspedions Conduc!OO tlil-1 Safely Rtquitoments Have 

·-··--·· ------·-·-· ' BoenMe! 

Equipment/ Material Received Today to be Incorporated in Job: 

-
Construclion and Plant Equipment of Job Site Today. Include Number al Hours Used Today. 

'' Work Pelfoillled i<Mia · · · ' ' 
,, ,.-- ... ~'> -

No scheduled work from ------· ----·---· ·-
·---·------~-----·-·---------·----· -·-·· ---·-

f--------·---~----·-· --~· ·-·---

f--· ·- -·--·- -
··-----·--·-------· -~-----·-· ---------· 
Remarks: 

~fa::;;;r o~5/oL-
Coolmclors S~ I ti.ta 

\._.· 

PAG!'10f1 



CONTRACTOR QUALITY CONTROL REPORT 
·· · m1tJ;MtQ!tt~!!l;; , . 

P1eliminaiy T 8'1<s . 

1. Plans and specs review complele? 
·--·----·----

2. Submiltals have been reviewed and approved? 
!----------------·----·--·--·--· 

3. stored/delivered materials comply wiJh subrrittals and are properly stored? 

4. Testing plan has been developed and reviewed? 
-----t=,-J~=f-=+--··---------t 

5. WOO< method and schedule discussed witll Contracting Officer Rep.? 

6. Other preliminary work completed correctly? 
--·--·-----·-----

Definable Feature of Wo111 ----
No Work Scheduled 

Personnel Present:-----------··---·-·-·--·--.. ------·----·-----· 

2. Workmanship complies witll specifications/industry slalldards? 

3. Test results are acceplable? 
·--·--·--·---.------------··--·--·--··--·---.-

4. WOO< complies with contractrequiremerds? 

5. Preliminary work completed correctly? 
-----·--··-----·--· 

Definable Feature of Won ·--------·---------· 

ODO 
DOD 
ODO 
DOD 

!-----·--~-------------·--·--·------· 

Woi11 Localio_11_:__ _ _L_ ··-
Personnel Present: 

···--···-- --···--------··--··--~-----! 

Werle 

Personnel Present: 

1 
___ sam_0p_lin~-g1T,__e_s-ti_·n_,,_g_P_e-rf~o_nn-:_-e11_-_·_-r_r-·---Sam~p,__ling1Testing Company 

CToooOlJQUllllTV CONfROLJDAILY QC REPORT 
051302qdll9 

Site T echnlclan . 

Sil\1 Technician --·--·--··---

PAGE lOf 2 



05113/02 
CONTRACTOR QUALITY CONTROL REPORT ~DATE 

---·--. - ··--···----··---· -··---··-- --
Rework items identified today which were not corrected by close of business: 

Rework Items corrected today which were on the rework items &st: 

Oobeh<i!Qflho""'....,· '«<1lfrthmltO;""""b_end_ end eq-end """""'....,, ""'
_.....,,..,_."""'"°"~"'~""' "'"-..i"""""'""',,,.._"'"'"""""'"' koWedge, O!Ct:epl.11$ noted in this.repml 

Bruce Johnson~ 
QC!-

05/13/02 
°""' 

CONTRACTOR QUALITY CONTROL REPORT 
·---------------- ·------ --------L. -----------..,! 
Quality assurance representative's remarks and/or exceptions to this report: 

CTO 0002100ALITY OONTROIJOAIL Y QC REPORT 
051302 qc<l79 

PAGE20f2 



CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

" 
Field Task Manager: Garnet Mccurdy Date: 05/131/02 Time: 

------
Project Name Demolition Island, Key West FL. Project No.: CTO 079 

1. Subjects Discussed; 

No work scheduled 

2. Action to be Taken: 

3. V1s1tor Comments; 

Signatures of Those Attending: 

Name Si nature Re resenting 



CONTRACTOR PRODUCTION REPORT 
/Attach Addfiional Sheels It Necessary) 

CTO # Location 

Date I 05/14/02 

Contract No. 

N62467-98-D-0995 079 Demolition Island, Key West 11 
----·-·--·····----

Contractor. OlZM HILL Constructors, Inc. 

AM Weather 

Oear 

JOB 
SAFETY 

/ 
PMWealher 

Sunny 

Was A Job Safety Meeting Held This Date? 
ill Yes, a~ o:lP'fdtllefOOlbVITTnut€tS) 

Were There Any lost Time Aooidenls This Date? 
(If Yes. a'l\adl o:lP'/ rX ~OSHA iep;fl} 

Was TrenchinglScalfold.IHV Electrical/High WOik Done? 
{UYes,allliCbstlleroon!adiedlst~lllSpdon~ 

Was Hazatllous Material/Waste Released Into The Environment? 
(ti Yes. sladl ~of il'iOOenl ar.d p-oposoo lldloo) 

List Safety Actions T al<en Today/Safety lnspectims Conducted 

Conducted tailgate meeting/see attached sheet ,___ ___ ,, ___ _ 
Equipment/Material Received Today to be Incorporated in Job: 

None 

___ J.__ ---·-·---t 

------------·---

!---------------··-· ---------·--- -----< 
Construction and Plant Equipment of Job Site Today. lndude Number of Homs Used Today. 

J.A. Jones: Pickup No. 1017 {8 hrs.), Pickup No. 35116 (11 hrs.). Rental car (11 hrs.), Loader (0 hrs.) 2-Bobcals 
(8 hrs.). Compactor (0 hrs.); 
Biscane Salvage: tug and barge (6 hrs.); 

· ·' . _ · . · "foll< Petfonned '!!>=d•"f-"~~-------·-,-----r--------t 
J.A. Jones: Received approval to use material on sit~ --~J._A_.~Jo_n_e_s __ ......;,_S11p.!:._ __ 1_+.L 
For backfill on Demolition Island at 12:10 froJll. Patsy J.A. Jones QC. __ 1 11 
Mc~ill, began loading the barge at.13:00, loaded 70 CY' s J.A. Jones .. Oper. 2 22 
+ - of material '!nd 2 Bobcats for transport to the .. _ __,__B_iscan __ e Salvage Crew 3 18 

Island a~_high tide.:__ ____ ~--~------~----- .... ~-~------'--- -~-~. 
Remail<s: 

PAGE 1OF1 
DAlt. Y 0514021)19' 



_i~eliminwy Ta~,_ 

1. Plans and specs review complete? 
l----·----:·-·--··--··--·------

2. Submittals have been reviewed and approved? 

5. Worl< method and schedule discussed with Contracting Officer Rep.? · 

other pre~minary wor1I completed correctly? 

Definable Feature of Work 

Personnel Present: 

PreliminalyandOngoingTosl<s ------------------------J-;,;;~:=+.;,;Nl~A.+·------·---I 
1. Sample has been prepared and approved? IE! Ci 0 
2. Workmanship complies with speclfica1ionslindustiy standards? [gj D o-+--------

_______ _,_,=-+-~oc-+---------------· 
3. Test results are acceptable? D D c><;l 

4. Wolk compfies wil/l contract requirements? IE! D D 
5. Pf!!liminary work completed correcUy? 

----·--l=IEI~··+ =o=-'-=o=-+----·-·--

Definable Feature of Work ---------------........C-
Lo a ding the barge with approved clean fill for transport to Demolition Island. 

,..W-ork-lo_c_atio_. -n: L Demolition Island, Key West FL ... _-_-... -.. -.-._-__ ..,_ 

Personnel Present 
J.A. Jones: Gm McCurdy, B. Johnson, R. Dumaop, J. Butler; Ensafe: Amy Span; Navy! P. McNeil!; 

-~-------~--~----·--·--· 

SampHnglTesting Perfollll(ld___ . SamplingfTesting Company 
o-----

Site Technician 
-+-·--·------~------· 

1 ns p ec ti on of material for 
contamination of foreign materials J.A. Jones Bruce Johnson 

.--'l"':::..:::==~----------
1. Wolk complies with contract requirements as approved in initial phase? 

Definable Feature of Work -------··-----·---------

Work Location: 

Personnel Present: 

·---------·--·---·--,--·---------------·-- --·--·--·----------
, ___ SamplingfTesting Perfonned SamplingfTesting Compan)' __ + ______ S_it_e_Tech ___ m_·a_·an ___ _ 

CTO 0002JQUAUTY CONTROLJOAlt Y QC REPORT 
051>l2 oct>7& 

PAGE 1Of2 



CONTRACTOR QUALITY CONTROL REPORT DATE 
05/14/02 

.~~~~~~~..!... 

Rework items identified today which were not corrected by close of business: 

Rework items corrected today which were on the rework items list: 

On~ dl>e '°"-·I arilY .... ll>sreporto"""""' elld""16CI, "'d ~end- ..00, and,,..__ llis_ peri<d~in~M!hl>e-dnMingselld __. • ., ... oo.tdmy 

~.-es-inllis-

CONTRACTOR QUALITY CONTROL REPORT 
- - -

Qualify assurance representative's remark$ and/or exceptions to this report:. 

Bruce Johnson.d-- 05/14/02 
OCI- Oele 

GT000021QUAUTY CONTROl.JDAJLVOC REPORT PAGE 2 OF 2 

00 '"'' qdl79 



\_i 

CCI TAILGATE SAFETY MEETING Fonn No,: 502 

Revision: 01 

,, 

Field Task Manager: Garnet McCurdv Date: 05/141102 Time: 

Project Name Demolition Island, Key West FL. Project No.: 

1. Subjects Discussed: 

1). Hardhats, safety glasses, steel toe boots must be worn at all times. 

2). Check fluids in equipment before operating. 

3). Equipment must have backup alarms. 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name Signature 

Bruce Johnson J.A. Jones 

J.A. Jones 

James Butler J.A. Jones 

D For :;trlrittinn~I infnnn:;i.finn 11<::A h~r:S.:- nf n:util3i 

CT0079 

Representi 



CONTRACTOR PRODUCTION REPORT I 05/15/02 
Attach Additional Sheels If Nooessaiy) Dale 

~··· 

Contract No. CTOR location 

N62467-98-D-0995 079 Demolition Island, Key West 12 •.. 

Contracior. CH2M lilLL Constructors, Inc. Superintendent: 
'· 

Gamel McCurdy 
··-

AM Weather / PM Weather MaxTernp Of,/ Min Ternp Of 

Sunny Sunny 88 71 
Was A Job Safety Meeting Held This Date? f8] Yes 0No Tolal W-Hoora 

JOB {!!Yes, illWdJ ~ t:lthe~fflnules) On JOO Sito This Date 
SAFETY 79 

Were There Any Lost Tirne Arodents This Dale? 0 Yes l:8l No Cumulative Tollll Of 
(d't'es,a'Aadlo:wd~OOiA~) Work Hoom From 

Previous R!ip<lrt 148 
Was T renching/Sca1foldiliV Electrical/High WOil< Done? 0 Yes !?SI No Total Work Hotrm 
(if'i'U$, attadl Willll'l'lllrll «~~ ~pelfront;dj From Siert Of 

Was Hazardous Materiaf/Waste Released Into The Environment? 0 Yes !?SI No 
Cooslructioo '227 

(If Yes. altacb~l.(lnddenlandprqiosed~} 
. 

Lisi Safety Actions Taken T odaylSafety lnspec!lons Conducted 181 I Safely Requiremeoto Have 
Been Met ... ---~-----

Conducted tailgate meeting/see attached sheet 
.. . ·-.. -- ·-----~··· 

Equipment/Material Received Today to be Incorporated in Job: 

\_.· 
25.73 Tons of vegetation mixes. 

~--· . .. 
Conslrudion and Plant Equipment of Job Sile Today. Include Number of Houm Used Today. 

J.A. Jones: Pickup No. 1017 (8 hrs.), Pickup No. 35116 (11 hrs.), Rental car (11 hrs.), Loader (0 hrs.) 2-Bobcals 
(10 hrs.), Compactor (6 hrs.); 
Biscane Salvage: Tug and Barge (10 hrs.); Nutting Engineering (8 hrs.); 

. ,, -- • c •·: ·.·:C ·;•:Work J>eJl'o!medTod• ; ·•. · " ·.;. 
·-

J.A. Jones:baxge transported material and equipment 
,_..._.......__ ... ... - - --·· J.A. Jon~--·· Supt. 1 8 

_!o t:Ite island , we unloaded and stockpiled the mat- J.A.Jones QC. 1 11 

erial and began filling the excavation and compacting the J.A. Jones Oner. 2 22 --
J!laterial, Nutting Eng. Too}( density tests on each Biscane Salvage Crew 3 30 -----~·-~--·· 
6 inch. Llft of mateJ:ial, each lift passed the 1est. Nutting Engineer Tech. 1 8 

----------- ··-·-
Remail<s: 

Patsy McNeill, Amy Span and the Barge crew stayed on site while the work was being done. 

~ft r .d 

~¢:-;;62. / 
C<v-. 

PAGE 1Of1 
DAILY 051502-079 



CONTRACTOR QUALITY CONTROL REPORT 
. "l(~l;";~~tmit~ 

Preliminalyfask• NIA 

1. Plans and specs review complete? , !8l 0 0 
2. Submittals have been reviewed and approved? !8J tJ 0 
3. Storedldellvere-d mate-rials- oomply with submittals and are properly stor-ed-?-----+[8J=· 0 0 --.. ·-----· 

4. Testing plan has been developed and reviewed? [8J 0 0 
5. Work method and schedule discussed with Conlracting Officer Rep.? [8J 0 TJ 

!8J o=oc-1---->------- --- -------.. ·-·------· 
6. Other preliminary work completed correctly? ------------ ---------~-~~. -~- -----·----------

Definable Feature of Work !-----------------------.. -----------· .. ·-----

PeJSOnnel Present: 

Preliminaryand~Tasks ___ ·---_________ -t"Yes~='i!·•N/o=A.+----------1 
1. Sample has been prepared and approved? [8J 0 · 0 
2. Wo!kmanship complies with specilicationsli-n-du-stry- standards? [8J 0 0-t-------

Tesl results are acceptable? 0 0 !8l 
---

4. Work GOmplles with contract requirements? [8J 0 0 
5. Preftminary work complellld correcily? [8J 0 0 

Definable Feature of Work -----------

'-· Personnel Present: 

Preliminal}'.00 Ongoing Tasks 

1. Work compftes with conlractrequiremenls as approved in initial phase? 
---

Delinable Feature of Work 
!------- --- --- ----- -··----··---.. -·-- ·---

Moved material to Demolition Island, unloaded equipment and material, began placing material in the 
excavation and compacting, 

WOl1I Locatl_on_: _~I. De~olition Island, Key We~t FL:-·--.. ----·-··----_· ______ _ 
Personnel Present: 
J.A. Jones: G. McCurdy, B. Johnson, R. Dumaop, J. Butler; Ensafe: Amy Span; Navy: P. McNeill; Biscane 
Salva8:e: C. Offett, R. Osbom, M. Devol; Nutting Eng: F. Macl<y; 

SamplingfT estlng Perionned ..... SamplingfT estlng Company 

Compat,1ion Testing 

CTO 00021QUAIJlY COITTROUllNLY QC RE FORT 
051502 qdl7S 

Nutting Engineering. 

Site Technician 
-~-

Felix Macl<y 
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CONTRACTOR QUALITY CONTROL REPORT 
--··~--·-··· 

ReWOl'll items Identified today which were not corrected by close of business: 
\ ' 

DATE 
05/15/02 

1----------------- ----- --··---··--------
Rewort items corrected today which were on the reWOl'll items Ost: 

Bruce Johnson~ 05115/02 
OCI""°""' Oate 

CONTRACTOR QUALITY CONTROL REPORT 
Quafity assurance representative's remarts and/or exceptions to this report: 

CTOOOOlJQUALITY COHmOUOAJLY 0C REPORT PAGE 2 OF 2 
OS1S02 qcOTif 



CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

' 

field Task Manager: Gamet McCurdv Dale: 05/14//02 Time: 

Project Name Demolition Island, Key West FL. Project No.: CTO 079 

1. Subjects Discussed: 

1). Hardhats, safety glasses, steel toe boots must be worn at all times. 

2). Check fluids in equipment before operating. 

3). Equipment must have backup alarms. 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attend1119: 

Name 

Bruce Johnson J.A. Jones 

Rand Dumao J.A. Jones 

James Butler J.A. Jones 

Re resenting 



·--· C-ON1~~=ip=~!1;,;~=:iORT ··-----~·~/16/()2 __ 
Contracl No. CTO # Looalion 

N62467-98-D-0995 079 Demolition Island, Key West 13 
--·· ·--·--· ··---~-··--·----

Conlracfor. CH2M HILL Constructors, Inc. S~perintendent: 

1----------------··------------·---+-Ga=mccecc.t "'M=-cC=-'u=rdy _____________ -1 

,/ PM Weather Max Temp 'F // Min Temp AMWeather 

Sunny / Sunny 91 · 74 

I Was A Job Safely Meeting Held This Date? 
JOB {llYes. Q!tachOCC'Jlf dthemooli!YJrrinules) 

SAFETY J Were There Any losl 11me Accidents This Date? 
(If Yes, .a!ladl OCC'Jlf Of ~OSHA flf)M} 

Was T renchinglScaffoldlHV Electrica!IHigh Woll< Done? 
\lfYes.allacb$1akrrerd1t~ ..... ~~ 

Was Hazardous Malelia\/Wasle Released lnln The Environment? 
{tf Yes, attadi ~of~ llOO~adioi!) 

i:8l Yes 0 No Tola! WO!l.ed Hours 
On .kl> Sile Thill Dale 

0 Yes 181 No CU1111Jia1ivoTola!OI 
WOO< Hours From 
Pre'lioosReport 

··-0 Yes l2l No Tola! WOii. Hours 
From Start Of 

0 Yes 181 No 
Construciion 

C---·--··-------··------------·----··--·· 

'F 

82 

'227 
C--·--

309 
list Safely Acfons Taken T oday/Salely Inspections Conducted [81 Safely Requiremools HIM! 

Boon_M>I _____ 

Conducted tailgate meeting/ see attached sheet 
!---·---------------------------·-- --------···-

Equipment/Material Received Today to be Incorporated in Job: 

None 

1----------------···--·-----------------··--··----------I 
Construcllon and Plant Equipment of Job Site Today. lndude Number of Hourn Used Today. 

J.A. Jones: Pickup No. 1017 (11 hrs.), Pickup No. 35116 (11 hrs.),Rental car (11 hrs.), Loader (0 hrs.) 2-Bobcats 
(11 hrs.). Compactor (4 hrs.);Biscane Salvage: Tug and Barge (11 hrs.); Nutting Engineering (8 hrs.); 

--- -- ---· ,_- .. - W,.rko.,. c.-.-:...dT~..a~ 
- ,. ---'- -,,,;-, -- -· --, c---,,, ·--·· ----nv rv_'1UtHIVl.t tuua - · ' 

JA. Jones: completed the backfilling of clean fill at _ ---1:.A. Jones __ SQCt1P!.:-J __ 1
1 
_____ 

1
!3_

1 
__ 

the excavation including all density testing, the _ _ J.A. Jones l 
bar11:e was left at the island due to low tides, the crew ____ __],A. Jones Ooer. 2 22 

And all oersonal left the site by sk!ff, NllttingEng. _ ~il;(:_ane ~Cl'va~ . Crew 3 33 
. has completed !here task (density testing}.______ Nutting Engineer __ Tech. __ ___!_ ___ 8_ 
Remarks: 

Patsy McNeill, Amy Span and the Barge crew stayed on site while the work was being done. 

PAGE1OF1 
OA1LY05160207\l 



Prelirninary_T_asl<_s ___________ _ R~s 

1. Plans and specs review complete? ~ 
!------·-·--·-·-·~~·-·-~·--·--·-· 

2. Submillals have been reviewed and approved? 
-----· 

3. Stored/delivered materials comply with submitlals and are properly stored? 131 0 0 
4. Testing plan has been develaped and reviewed? 181 0 0 
5. Worll method and schedule discussed with Contracting Officer Rep.? · 131 0 0 
6. Other prel-irrn-·nary-w-ork_c_omp_le_te_d c-orr_ec_ufl-·-·-·-·-·----- 131 tJ O ..,.__ __ 

L--"-·---·-.. -·-··-
Definable Feature of Worl! 

Personnel Present: 

' . . . . 
Preliminaly and Ongoing Tasks 

1. Sample has been prepared and approved? 

2. Wo0011anship complies with specifications/industry standards? 

3. Test results are acceptable? 
-------------· 0 0 131 

·---+~ 0 tJ 4. Work complies wilh contract requiremenls? 
·-·-·-·-~--~-· 

5. Preliminary work completed correctly? -- -1810 0 
·--·-·-·-·-·------·---·~~-~-~---------· 

Definable Feature of WOl1l --- -----· 

---·-·--·--·--
Worl! Location: 
Pmonnel Present: 

as 
-----~---··-··-··-----~---··--··-·-··-··-··-·· 

1. Work complies with oonlract requiremenls as approved in initial phase? 

Definable Feature of WOlll 
Moved second load of material to Demolition Island inducling vegetation mix, unloaded equipment 
and material, completed placing fill material in the excavation and compacting. 
·--·--.. --,··-··-··-··-·-··-·-----·----·--·--·-··-·-·-··-
Worl! Location: I Demolition Island, Key West FL. 
t---------~----------·--·-·--· ·-·-·-·-

Penonnel Present: 
.J.A. Jones: G. McCurdy, B. Johnson, R. Dumaop, J. Butler; Ensafe: Amy Span; Navy: P. MeNeill; Biscane 
Salvage:. C. Offett, R Osborn, M. Devol; Nutting Eng: F. Macky;_··-·· --·-·--·- _ .. _ .. - .. ---· 

. Sll!"PlinglT esting Perionned __ . SamptinglT esting Company Site Technician 

Compaction Testing 

CTO 0002/QUAUTY CON'ffiOIJ'CWl V QC REPORT 
05160'2 qc079 

Notting Engineering. Felix Macky 
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CONTRACTOR QUALITY CONTROL REPORT 

Rework items identified today which were not corrected by close of business: 

Rework items corrected today which were on the rework items 1st: 

On _ol ... -.lcdj lhallhisrnportis~end-end~end ... ..., ..... end-
-d<Eogt!W-"9P""disln_ ....... _......,..end_ln ....... ol.., -..g..-.. noledinlhisl1lp<rt 

CONTRACTOR QUALITY CONTROL REPORT 

I DATE 
~6102 ·----·--

Bruce John~ 
QCI-

05116/02 

"""' 

1-c--c---··--· ··---~--------··---· 
QuaUty assurance representative's remarks andlor exceptions to this report: 

CT00002JQUAUTY CONTROUDAll Y QC REPORT 
051602 qc079 

PAGE20F 2 
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' '-; 

CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

' 

Field Task Manager: Garnet Mccurdy Date: 05/16//02 Time: 07:00 

Project Name Demolition Island, Key West FL Project No.: CTO 079 

1. Subjects Discussed: 

1 ). Hardhats, safety glasses, steel toe boots must be worn at all times. 

2). Life preservers must be worn while in the skiff or on the barge. 

3). Be aware of your surroundings while operating equipment. 

2. Action to be Taken: 

3. Vtsitor Comments: 

Signatures of Those Attending: 

Name 

Bruce Johnson J.A. Jones 

J.A. Jones 

James Butler JAJones 

Representin 



CONTRACTOR PRODUCTION REPORT ,tlOS/17 /02 
I Attach Addition al Sheets If Neoossa~L __ . .. 0 

·--· ---- --- ----···--·· 
Contract No. CTO# Elion 
N62467-98-D-0995 079 Demolition Island, Key West 14 

~. -- -·--·--·· ·--··----- --- ·--·· 

Contractor. CH2M HILL Con.~tructors, Inc. Superinlendent: 

' 
Gamet Mccurdy_··-------··-

AM Weather / PMWeaftler Max Temp °F / MinTemp "F 
Sunny Clear 89 / .72 

Was A Job Safely Meeting He!<I This Date? [8J Yes 0 No T olill Wa<ked Houm 
JOB tlf ~ attad'tOOJ¥otlbo ~~) On JOO Site Thie Dais 

SAFETY 70 -··--··--··-----
Weta There Aoy Lost Tlme Aooidenls This Dale? D Yes 
f1 Yes, ~Gllfd ~OSHArqio:I} 

[8J No Cumulative Total Of 
Work Hoon; From 
PteYiousReport 309 --· ··-

Was T renching/SoaflofdlHV Eledrica!IHlgh Work Done? 0 Yes (g) No T olsl Work Houm 
{If Yes. ettadl Wrtooenl ct~ stl!Mngi~~ from Slart Of 

Was Hazrudous Material/Waste Released Into The Environment? 0 Yes (g) No 
Cooslruction 

(11Yes.a!L1k:tt~di!X.idonlaud~adl(ll} 379 ------·· 
[8J j Safely Requi,;;...,,IS Have List Safely Actions T al<en T odaylSalely lnSjledions Conduded . 

··--··--··--·--·--·--·--·· BeenMet ···--··-

·--··---Conducted tailgate meeting/ see attached sheet 
Equipment/Material Received Today to be Incorporated in Job: 

None 
c-· 

Conslructioo and Plant Equipment of Job Sile Today. Include Number off lours Used Today. 

J.A. Jones: Pickup No. 1017 (9 hra.), Pickup No.35116 (11 hra.}, Rental car (11 hrs.), Loader (0 hra.} 2-Bobcats 
(11 hrs.), Compactor (0 hrs.};Biscane Salvage: Tug and Barge (8 hrs.}; Norby Survey: (5 hrs.); 

,\•-/' _: -,'.·;-:::----,., ,,,.:,J~;g,;,.;"·''":Woil\Pli"".;.;;;;.:'f·· 
,.· 

. ..... ·'.(---.<•-,>;::;:.,,-_-::::-·ff,,,- ... , . ... 
,, 

J.A. Jones: Norby swvey took elevation ~e shots ._J,A. Jori~-- _!i_llp_~ 1 8 
-·-

and plotted out 5 ft. grids for each elevation l!l'ade J.A. Jones QC. 1 11 
~·- ..... 

J".hot, vegetatiQI\ fib( was plac(!d OV(!r thedean fill 6 in. . ... J.A.Jones ~. 2 22 
-·-~··--·· -·-c--

thick and Norby took elevation shots to complete __ Norby Survey Surv. 1 5 --
... this task, plants were placed .Cit 4 ft. centers, _____ .. ___!3._iscant Salv_<l~ . Capt. 3 24 

Remrul<s: 
Mulch was placed over the site and the area was restored, the equipment and tools were loaded and 
the crew left the island. 
Patsy McNeil!, Amy Span stayed on site while the work was being done. 

~.d. 4h~ "~~-eoo-.s !Jato 

PAGE 10F 1 
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CONTRACTOR QUALITY CONTROL REPORT 

ProliminaiyT- -·-·--·---·--·-·-·--·-·~=+c=.i--=orl-----'.CC:---- __ 
1. Plans and specs review complete? , 

2. Submiltals have been reviewed and approved? 
-----

3. Stored/delivered materials comply wilh submitta!s and are properly stored? 
----·--------------------------t='=~=-1---

4. Testing plan has been developed and reviewed? 
----·-·-·-·-·-·-------
5. Work method and schedule discussed Wittl Contracting Officer Rep.? · 

6. Other preliminary work completed correctty? 

Definable Feature of Work 

---·--· 
Personnel Present: 

Yes No NIA 
---~r?51 D+=D.+---Proliminary and Ongoing Task$ ________ ----

1. Sample has been prepared and approved? 

2. Worl<.manship complies wilh specifications/industry slandards? ----~r?51'"1-D~~D="+--· - · - -- -------1 

3. Testresuttsare acceptable? DD~ 
4. Work complies with contract requirements? r?5l D D 
5. Ptllliminary work completed correcUy? ----+=l&l=t-=D=+--=D=+--· 

·---·- ··------
Definable Feature of Work 

\._,, Per.ionnel Present: 

. SampHng/Testlng Company~--+----

-
~inaiy and 0"!!""9.1'*".'!..._ .. --··-··-··-·· 

1. Work complies with oontracl requirements as approved in initial phase? 

-·----------·-- DefinapleFeatureofWorlc ---· 
Norby surveyed the top elevatiora of the clean fill after placement including a 5 ft. grid survey of the 
excavation area, after the vegetation mix was placed Norby shot top elevations of the site and surveyed 
the area of vegetation mix on 5 ft. grid centers. 

Work Locati()ll: __ }Eemolition Island, Key West FL .. 

Personnel Present. 
··-··-·-~--1 

J.A. Jones: G. McCurdy, B. Johnson, R. Dumaop, J. Butler; Ensafe: Amy Span; Navy: P. McNeill; Biscane 
Salvage: C. Offett, R. O_,;_bom, M. Devol; Norby Surveying: T. Norby; 

. Sampfing/Testing Perfonned Sampling/Testing Company_ . ...,._ ____ Sl_te_T_ech_n_ici_an ____ ,, 
Surveyed eleliatious of clean fill 
and top elevations of vegetation 
mix after placement of materials 

CTO OOO:tl<lll!•J.11Y COH!ROIJIJAJL Y QC REPORT 
051702 qc079 

Norby Surveying Inc. Tom Norby 
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CONTRACTOR QUALITY CONTROL REPORT DATE 
05/17/02 

1--------------------,----,----c-----~--~~ 
Reworl! items identified today which were not corrected by close business: 

•. 

Reworl! Items corrected today which were on the reworl! items 1st: 

CONTRACTOR QUALITY CONTROL REPORT 
-··--·--
Quality assurance representative's remarl!s and/or exceptions to this report: 

CTO 0002Q.JAl.ITY CONTROLJOAlL 'f QC REPORT 
051702 qcll79 

BruceJohnsonX 
QC!nsp-

05117/02 -
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CCI TAILGATE SAFETY MEETING Form No.: 502 

Revision: 01 

• 

Field Task Manager: Gamet McCurdv Date: ~[171102 Time: 07:00 

Project Name Demolltion Island, Key West. FL. Project No.: CTO 079 

1. Subjects Discussed: 

1 ). Hardhats, safety glasses, steel toe boots must be worn at all times. 

2). Be aware of heat exhaust.ion and heat stroke, know the symptoms, and drink plenty of fluids. 

3). Wear the proper PPE while handling fertilizer. 

4). Pinch points, use caution while handling materials and tools. 

2. Action to be Taken: 

3. Visitor Comments: 

Signatures of Those Attending: 

Name 

Bruce Johnson J.A. Jones 

J.A. Jones 

James Butler J.A Jones 

D Fnr ~tfttitinni::d infnrrn::ttinn U<:<A h%1rk nf n::1nA 



Appendix G 

Cover Soil Modification Request 



DEPARTMENT OF THE NAVY 
NAVAL AIR FACILITY 

John Griffin 
Florida Department of 
Environmental Protection 
P. 0. Box 3070 
Tallahassee, FL 32315-3070 

Dear Mr. Griffin: 

POBOX9001 5090 
KEYWEST ~l 33040-9001 Ser 1883/ 

May 13, 2002 

This is in reference to the phone conversation at 1000 on May 
13, 2002 with Patsy McNeill and Chris Triplett at ENSAFE · 
concerning the soil to be used at Demolition Key, post closure 
care, permit number HF44-29079B. Per section II.D, page II.D-23 
of post closure care permit, we are requesting a modification and 
approval to use soil represented in enclosure (1), sieve analysis. 
Soil requested in the permit application can not be met by Florida 
soils. Therefore, we request the use of soil in aforementioned 
analysis, which is from local sources. 

Due to the time restraint of project completion a reply is 
requested no later than early afternoon on May 14, 2002. We 

'-1 appreciate in advance your quick response to this issue. 

Point of contact regarding this matter is Ms. Patsy McNeill, 
Environmental Protection specialist at (305) 293-2030 or (305) 
293-2583. 

Copy to: 

Sincerely, 

E. RON NUNES, P.E. 
Lieutenant Commander 
Public Works Officer 
By direction of the 
Commanding Officer 

FDEP, Tallahassee (Shelton Graves) 
FDEP, Ft Myers (Ghaus Minhaj) 
FDEP, Marathon (Jim Edds) 
EPA Region IV, Atlanta 
Commander, Navy Region Southeast (Code N46E) 
Southern Division, Naval Facility Engineering Conunand (Code 1882) 
ENSAFE 



.. . 

,. 

:.· 

~. 

05ll:/02 HON 10:21 FAX 9047774262 CH2M BILL CONSTRUCTORS •• ··- ___ ._ ........ '+.Jo .C::JlJ.£..::1..,b 

,_. ,R1•r 18 02 02;57p Lis" Littlef"ie:.d 305-743-0635 

la! 002 
PL\GE 02 

p.1 

Cli~nr; 

Toppino's Inc. 
l'OBox 787 

concr11e Allatvsis & ·resting laboratories, Inc. 
PO Box 500875 :'Marattion. FL 33050 

Phone 30S.743-S!i55 - Fax 305-743-0635 

soils UlbOrat-ory Test Rep<>11 
Pro::tor Test 

Repon#W2 
April J 8, 2002 

Key Wesr, Fl 33040 Tested by: WilliamMarbews 

Sampi<> Location: Fill Material localed al Matofal.~ Yan!. 
Sample Description: 50 % 112 '1Une rock witf, SO % Miami Screenings 

ParUc:lc Size Analysis 

Sieve Size % Passing Sieve Size o/o Passing 

#4 100.00/s-1 . .>1 •F 1""''"""4-r 
i 1n~ 100.00 

'S"-r"c. 

11g 82.36 / '/Z. <JI I" 100.00 

#IO 78.44 / '1•>- v. 314" 100.00 

# 16 68.64/ ?,<;;. 01 I '2" 8].84 

Ii 30 Sl.00 / .:2t...01 318" 60.62 

#40 37.28( /9.<>L 1'4~ 51.0l 

#50 2L60I11-<>>-

1180 02.00/1 ·U'-

II JOO 01.02 Jo. s:J. 

#200 00.04 Jo.oz. 

C•Washed 
~!Dry 

ENCLOSURE l I ) 



AppendixD 

Correspondences 



06/06/2002 09:03 3052932542 NAFKWPWDENG PAGE 02 

·. .. 
.. 

~·:· 

.~ 

·,~ .;ru:.~ 

.. ;.-,., .. 
~ • \ ., 

i 

Department of 
Environmental Protection 

Jeb Bush 
Governor 

LCDR E. Rod Nunes 
Public Works Officer 
Naval Air Facility 
PO Box 9001 
Key West, F1 33040-9001 

RE: US NAS-Demolition.Key .. 

Twin Tower. Office Building 
2600 Blair Stone Raad 

Tallahassee. Florida J2399·2400 

May 14, 2002 

ID'44-29078, FL3 170 500 000 

Dear LCDR Nunes: 

In reference to your letler of May 13, 2002, yom request to use the soil Iq>rl\liented by 
the sieve analy~ attached to your letter is approved fur use as the final cover of the urut. 
The soil will have to be compacted as appropriate to provide a final cover for the unit. 

If you have any questions please contact John Griffin at 850-921-9261. 

cc: Obaus Minhaj, DEP/Ft. Myers 
Jim·Edds, PEP/Matathon 
Doug McCurry, EPA/Region 4 

~ 
Environmental Administrator 
HIJl!'Jll'dous Waste Regulation 

Commander, Navy Region Southeast (Code N46B) 
Southern Division, Naval Facility Engineering Command (Code 1882) 

.. Marc Protection, Ws Procw'~ 



DEPARTMENT OF THE NAVY 

John Griffin 
Florida Department of 
Environmental Protection 
P. 0. Box 3070 
Tallahassee, FL 32315-3070 

Dear Mr. Griffin; 

NAVAL AIR FACILl1Y 

PO BOX 9001 

KEY WF.ST ~L 33040-9001 
5090 
Ser 1883/ 
May 13, 2002 

This in reference to the phone conversation at 1000 on May 
13, 2002 with Patsy McNeill and Chris Triplett at ENSAFE 
concerning the soil to be used at Demolition Key, post closure 
care, permit number HF44-290798. Per section II.D, page II.D-23 
of post closure care permit, we are requesting a modification and 
approval to use soil represented in enclosure (1), sieve analysis. 
Soil requested in the permit application can not be met by Florida 
soils. Therefore, we request the use of soil in aforementioned 
analysis, which is from local sources. 

Due to the time restraint of project completion a reply is 
requested no later than early afternoon on May 14, 2002. We 
appreciate in advance your quick response to this issue. 

Point of contact regarding this matter is Ms. Patsy McNeill, 
Environmental Protection specialist at (305) 293-2030 or (305) 
293-2583. 

Copy to: 

Sincerely, 

E. RON NUNES, P.E. 
Lieutenant Commander 
Public Works Officer 
By direction of the 
Commanding Officer 

FDEP, Tallahassee (Shelton Graves) 
FDEP, Ft Myers (Ghaus Minhaj) 
FDEP, Marathon (Jim Edds) 
EPA Region IV, Atlanta 
Commander, Navy Region Southeast (Code N46E) 
Southern Division, Naval Facility Engineering Command (Code 1882) 
EN SAFE 



05/1:/02 MON 10:21 FAX 0047774262 CH2M HILL CONSTRUCTORS 
--- · · ., .,...,_...., uu. ·10.;, .C:JUL..:> . .:Sb 

'Ape- 16 02 02:57p Lisa Littlefie:.ci 305·7'!3··oe3 s 
1@002 

PAGE (12 
p 1 

·Client: 
Toppino's Inc. 
POBox787 

concrete Analvsis & ·~esting laboratories, Inc. 
PO Box Sll0875 - MaraUton. FL 33050 

Phone 305-743-5!;55 - Fax 305-143-0635 

Soils Lal:l-Or3l-Oory Test Report 
Pro:::tor Test 

Report/IW2 

April )8, 2002 

Key Wesr, Fl 3 :>040 Tested by: Wtllirun Matllews 

Sample LocatiDn: f'in Mai~ial located at Material.< Yard. 
Sample Description: 50 % 112 ulime rock witb S!l % Miami Screenings 

Particle Size Analysis 

Siev~ Size %Passing Sieve Size % Pas...<:io.q 

#4 100.00 />tel oF 'fvitrt'i-' l 112" 100.00 
·s~r ... -t 

#8 S2.36 / 4z. a1 I" 100.00 

#10 78.44 / 'f'-'. ~>I 314" 100.00 

# 16 68.64/ <,.;;. 61 112" 8J.l:M 

ii 30 51.00 / :ii,,.o-z 318'" 60.62 

#40 37.28( /9.<H J '4"' 51.0l 

# 50 21.60/11.(;'2, 

II 80 02.00/1 oz. 

#JOO 01.0Z/o s:J. 

#200 00.04 /v.oz. 

C•Washed 
§i! J)ry 

ENCLOSURE. l I ) 



07/01/2003 02:24 FAX 

for 
,, 
" 

NAVAL AIR STATION KEYWl!:ST 
KEY WEST, FU>IU»A 

(EPA lD# FL61'i'Oo.UIS:!) 
(Permit# '330i·B1'~ 

l'rq>tWd by: 

NA.VJIAC EFD SOUTH 
North Charleston. South CaroliOO. 

Prepared 
JUlll! 2004 

B1aini! M. Mmrison, PE 
I!azarilous Waste Branch 

. . ~" 

Submitted to: 
. ' 

. ~ ... \' ,. 

·' 

' ' ' 

: :F~w .·Del Portotfil.r 
~·:-Project er 

. ~... ... ..... ".' .. 
·•: ~ .. ' :; : 

... -~' ~1:': ·: (. ",. \.. ' 

s~'tmlitled : 
NAVFAC FD SOUTI{ 

· '· ·:nss Drive 
North ton, SC 
29419-901 ; 

. " ' 

la!04 
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07/01/2003 02:24 FAX 

JUll(ll 3, 2004 

NASKeyWest I 

Demolition Key Seawater Monitoring Report 
NAVFACEFDSOUTB . 

I 
I• ' ' ' 

The Post.Closure Plan dated.July 2, 2001 referenced in Post Closure Care P t~63302-HB-002 · 
dated May 13, 2004 requires Naval Air Station (NAS) Key West to perform 4 uarU:ni of · 
seawater monit.oring at Demolition (Demo) Key. In oroer for NAS Key West go to annual 
monitoring, the results of these samples must be at or below the maximwn ooij~·tration fo{ each 
metal in the background sample results. NAS Key West has completed 6 of seawater 
monitoring during post-closure care. 

j ' ' 
The samples from Demo Key ate taken in the channel between the two isl 'fbe locatitij1s 1pf.· 
Demo Key l, 2 and 3 sampling locations lire shown in Figure 1. The backgro Sillllples ciome 
from three locations, the eastem tlp of Dredger Key (BG 4), a location apJ:lfOJ!~iiti' ~y 5 ~ · 
north of Key West (BG S) and a location in a lagoon near Cow Key Channel 0'7). Locations 
of the background samples are shown in Figure 2. The BG S sample looation fi:uther not1h • 
than the coverage area shown in Figure 2, and is slightly north of the arrow. 

Section 1V of this report is the site inspection notes required by the Post Cl 
describe the in.ainte.ruuiee ID and condition of Demo Key duripg the sampling ctVl!llt!l 

u. Explanation of Reswts 

The following is a summary of' results by contaminant. The data is su:mmw:4;' "!" in Table 1,! 
Demo Key Analytical Results. There is one missing smnple, Demo Key 1 fro July 16 2003, 
which was broken upon receipt by the lab, I . . 

' I 
The April OS, 2004 result for the Demo Key 3 sample for aluminum Is 256 ~pb), 46 P.Pb 
above the background maximum level of 2fO ppb. The other samples ranged . m non-delfC( to 
21 O ppb. Considering the mrtural variability in aluminum concentration an4 pling and ' 
anelyses uncertahlty, the alumi.nmn concentrations from this location are. :rq1nlsf~1tative of i 
background levels. 

Samples collected from Demo Key contairuld antimony at levels ranging 

had a result of non-detect. The other Demo Key sample contained antimony 
on the data livrn Table I, the sample with 94.4 ppb antimony appears to be 
remaining data appe!ll'S tn be representative of background conditions. 

The background concentration of Arsenic is 26 ppb and the only sample l'luit 
amount of arsenic was Demo Key 3 at 27.3 ppb on 10/23/03. This result is 

1 
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unoertainty due to sampling and analysis procedures, and the concentrations 
are representative ofhackgrotJ11d levels. · i 

mth!sl~ 
, I 

' 
The highest background coru:tn1l'ation ofbarlwn was 40.9 ppb. There was on sample~ ' 
Demo Key that was greater than this concentration, which was 43. 7 ppb. This result is witffln the 
range of unct:rtaiaty due to sampling and analysis procedures, and the oooc1m ·ans from lJiis 
location are representative of background levels. The rest of the sample resuI were well h!llow 
the maximum background concentrations. 

Concentrations of beryllium were non-detect at all background and Demolitio Key sample! 
locarlons for each sampling event. 

Cadmium levels were non-detect during all sampling events in the Demoliti Key channel! 
except the October 23, 2003 event. Of the three Demo Key samples from this event, one is· 
below the maximum background concentration, and the other two are slightly pve the : 
maximum background concentration of 13.8 ppb. Cadmium was also de in all thn:e i 

. background samples taken for this event,, the lowest of which was 11.6 ppb. e·cadmiurn . 
· · results IU'e within the range of sampling and arutlysis uncertainty, IJ!ld the ·ons frqm. 

this location are considmed representative of background levels. 

C-Opper levels were all nnn-detect or below the maximUlll backgmwld coucem · n excep~ ~ · 
sample that is 25.2 ppb, 0.1 ppb above the·maximum backgmund level of2S. ppb. · . 
Concenti:ations of copper front this looarlon are considered represmitative of lej;els. 

Lead levels were rill non-detect or below the maicim:wn background concen1traJ:lon except o.µe , 
sample that is S.03 ppb, slightly above the maximum background level of 4.5 ppb, and within 
an acceptable range of uncertainty. Lead concentrations from this location · considered ; · 
representative of background levels. 

' 
' ' Concentrations of manganese were non-detect at all background and Demoli on Key sample 

locations for each sampling event. Strontium appeared in every sample tak however all' 
samples from the Demolition Key channel were below the maximum back d concenti:i:ltion. 
Zinc levels were rill non-detect or below the maximum background concen 

m. CCJueluious 

The concentrations from the background locations for all the constituents, wi ibe exceptipn ·of 
strontium, ranged from non-detect to the maximum values given in Table 1. tr;ontil!lll wajs . 
detected in every sample. On days when a constituent was detected in the be kilround Siln}Ples it 
was also detected in the Demo Key samples in most cases. ' 

The data collected during this time has shown that coru:entratiOD!I in the sea 
Key channel are at or below the niaximum concentration fur each metal in th 
sample results. Based on these results, NAS Key West is requesting movµig 
monitoring for the next four years as discussed in the Post-Closure Plan. 

2 
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Table 1 

Demo Key Analytical Results 
All results In ppb 

Location Aluminum Antimony Amnlc Barf um 
!Sept 11 2002 

Demo Key 1 ND ND ND 8.52 
Demo Key 2 ND ND ND 8.24 
DemoKey3 ND ND ND 7.52 

Dec122002 
DemoKey1 ND ND ND 43.70 
DemoKey2 ND ND ND B.24 
Demo Kev 3 ND 6.58 ND ND 
Apr17 2003 
Demo Key 1 207 ND ND 7.96 
Demo Key2 204 ND ND 7.98 
DemoKev3 210 ND ND 8.30 
JulY 16 2003 
Demo Key 1 - - - -
Demo Key2 ND ND ND ND 
DemoKey3 ND ND NO ND 
Ocl23 2003 
Demo Key 1 152 ND ND 6.34 
DamoKey2 ND ND 27_3 6.87 
Demo Key3 176 ··ND ND 6.73 
Apr05 2004 

-
.,..,,,,.., ,.._....,;:/ I -w- -~-

,._ "·--
Demo Key 2 213 ND ND 8.96 
DemoKev3 256 ND ND B.59 
Backaround 209 ND 26 40.90 

June3, 2004 _ 

BeNlllum Cadmium Coo oar Lead ManHnese Strontium 

ND ND - ND ND 7890 
ND ND ND ND 7720 
ND ND - ND ND 7870 

ND ND - 2.25 ND 7440 
ND ND - 5.03 ND 7700 
ND ND - ND ND 7640 

ND ND ND ND ND 9190 
ND ND ND ND ND 9170 
ND NO ND ND NO 9040 

- - - - - -
ND ND ND ND ND 8360 
ND ND ND ND ND 8440 

ND 13.2 25.2 ND ND 8560 
ND 14.4 25 ND ND 9170 
ND 14.1 22.1! -ND ND 8760 

-· .. . . 

. -,._ 
'•V ---

·ND ND 23.7 ND ND--· 7910 . 
ND NO 17.1 ND ND 7720 
ND 13.B 25.1 4.56 ND 9320 

-- --------·- ·---·· 

3 

Zinc 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
NO 

-
ND 
ND 

10.4 
15.5 
11.3 

... 
- ND 

ND 
26.7 

I 

... 

- -- --

0 _, 
' 0 .... 
' "' 0 
0 

"' 
0 

"' 
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lV. Demo Key Quarterly luspectioqs and Findings 

MAY20,2002 

SOIL REPLACEMENT, COMPACKED AND LANTANA VEGETATIO PLANTEil, 

SEPTEMBER 11, 2002 

BEGAN FIRST WATER SAMPLING. SITE INSPECTED AT TIIE T , FENCING 
IN PLACE AND SIGNS POSTED. CONCERN WITH Wil.D VEGETA ON . 
GROWING ON SITE, CONTACTED FDEP, JOHN GRIFFIN (E·MAIL TI ACHED}. 
THERE IS NO EVIDENCE OF EROSION OR GULLIES. THIS HAS B EN A 
HEAVY RAINY SEASON SO WEEDS SEEM TO BE OVERGRO'WJN TIIE 
LANTANAS, BUT LANTANAS ARE IN PLACE AND GROWING. P TOED 
AREA FOR RECORD KEEPING . 

DECEMBER 18, 2002 

srrn INPSECTION AND SAMPLES PULLED. FENCING AND SIGN ARE STILL' 
IN PLACE .. LANTANAS ARE BLOOMlNG, STILL HIGH WEEDS. 0 Y HAD ' 
.EVIDENCE OF PEOPLE BY THE FENCING AREA (BEER BOTTLES) 'THERE IS 
NO EVIDENCE OF EROSION OR TIDAL WATER ON SITE. 

APRIL 17, 2003 (DID NOT VISIT SITE OR PULL SAMPLES 001 APJUL l 
DUE TO WINDS AND AVAILABLITY TO SITE). . 

SITE INSPECTION AND SAMPLES PULLED. FENCING AND SIGN 
POSTED. LANTANAS ARE BEING OVERTAKEN WITH WEEDS B 
SEE BLOOMS. THERE IS NO EVIDENCE OF EROSION OR TIDAL 
SITE. 

JUNE 27, 2003' 

ARE STILL' 
CANSTILt 

/\TERON; 
' 

SITE INSPECTION AND SAMPLES PULLED. FENCING AND SIG A;RE STILL! 
POSTED. LANfANAS ARE THERE BUT NOT DOING TOO WELL. EDS ' 
HA VE NEARLY OVERGROWN THE SITE. THERE IS NO EVIDENC OF 
EROSION OR TIDAL WATER ON SITE. 
{FDEP CONDUCTED TIIEIR ANNUAL RCRA INSPECTION AND 
VISIT DURING JULY 2003). 

OCTOBER 23, 2003 

SITE INSPECTION AND SAMPLES PULLED. FENCING AND SIGN ARE STILl, 
IN PLACE. THERE IS NO NEW EVIDENCE OF TRESPASSING. RE IS NO 
EVIDENCE OF EROSION OR TIDAL WATER. LANTANAS ARE B LY THERE 
AND LARGER WEEDS AND WILD TREES ARE GROWING WEIL. 

li'll09 
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' ' 
. ' 

(SITE V1SITED WITH FOWLER DELPORTO FROM SOU11IDIV FOR ERMIT 
UPDATE REVIEW). . 

AMUI..4,2004 

(DUE TO WEATHER CONDITIONS UNABLE TO V1SIT DEMO KEY 
APRIL 2004). 
SITE V1SIT AND PULLED WATER SAMPLES. SIGNS AND FENCIN STILL IN ! 
PLACE. WEEDS AND TREES ARE GROWING RAPIDLY. THERE I NO 
EVIDENCE OF EROSION OR GULLIES ON SITE. 

. ! 
' 

" . 
" ' 
" ' . ' 

. ' 
' ' . 

. : 
" . 
1' ! 
' ' ' . ! 
. ' 
I ; 

@10 
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" ' 
-----oi:igin<1l Message----- " ' 
From: McNeill, Patricia GS (NAl!'Klf 1683) 
Sent: Tuesday, September 17, 2002 9:02 AM 
To: •john.griffin0dep.state.fl.u.s' 

June 3,20~ 

Cc: Fuller, Bill GS (CNRSE N46El2); 'edward.ruseell@dep.stat .fl.us' 
Subject: DEMO KEY . 

John, I have attached the pictures of DEMO KEY to support.' o 
conver~a.tion 
of yesterday. The grass has taken over and ~here is no evi 
erosion 
or gullies in the site. We will visually watch thi's. 
cover is maintained. Thanks, Patsy 

Ed, yo\l might want to compare these to your pictures !ro.m t 
ingpeci.ton in July to see what a difference. i'atsy 

' ' 
'' 

.. ' 

. ' 

nee of 

ensu:t:"e 

RCRA 
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Appendix l 
Certificates of Analysis 

\' 

' 

" ' 

' 
' ' 

l 
' ' 

"' 
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Departtnent of . 
Environmental Protection 

-~~-~- ....... # ... ·- ...-~__. __ ....._ _ ... ._...,.__,...,_._,._ ---
Jeb Bush 
Gov1111101 

Ms. Patsy McNeil! 
Bn~ Ptotemoa Specialist 
NAS Key West Public Wmb Oflk:e 
Post Office Box 9007 
Key West, Florida 33040-900f 

Twin Tawers Office Building 
2600 Blair Stone Road MS 451111 
T~ Florida 323fi-2400 

Novembt:>r 8, 2004 
' ' , I 

S~: Na'val JUT Slatioti 'Key West; 1IDi 170022952; P~ Pennit 006331t! ..o62; 
Demlttition KeJ Seawlter M&nitoring Report ptepaied Jime 2004 

lam the new Project Manager fur Demoli!ion Key. I have i:evi.ewed the sqbjec;t doati1*:nt 
satisfied with the results. It is apparent from the information !be Navy bu submitted • · the permlt 
applicatiom and in !be sampling repon:s that, due to the U1lllSIIal oonditiOllS at Demoliti Key, there is no 
need fur the Navy to ~e sampling groundwater. All you know, there never was a requirement for 
gJomtdwatei sampling iu lbe initial or the renewal permits fur Demolitioo Key. 

I bave also reviewed the June 17, 2002 RCRA Miscdlaneous Unit Certification of 
Based on the report (pages 2 and 3) it appears that the N11.vy placed soil and a vegetati 
unit. Soils with constituents ooricenttatioas exceeding the residential soil oleanup 
in place and Demolition Key will mnain in posni!osure. 

The~ ls in the~ of writirig the operating pemiit fur NAS Key West 
the postclosure conditiDllS fur Demolition Key in that permit. This will save the Navy 
resources aod avuil double-perm.i!t.iDg. · 

If you sbonld '1:111.vo aey qumtioos, please mU me m: 850..245-879 l. 

.. ' . 
Tee; bi Jolmsoo, F.1'~4 , 

Ghoos Minbitj, DEP/Fort Myin 

"More l'rou.:tlon, Leu P/'OCf!Ss" 

Printed an nqr:ll!d paj><t. 

' I 

' ' 
'! 

re Report. 
cover over the 
levels were left 

liil 02 
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Department of 
Environmental Protection 

-·-·~--·--... --... -·-___ ... _ .. ._.r~--~-""'-"-

Ms. Palsy MCNeill 

Twin TOW<!l"'ll Office Building 
2600 Blair Stone Rcrad MS 4Sllll 

Tallahassee. Florida 32399-l'IOO 

fle<:l:mbcr 23, 2004 

~ J>mtmti® ~alist.-··-·-· 
NAS Key West Public Warks OfHce 
Post Office Box. 9007 
Key West, Florida 3304D-9007 

Subject; Na\llll Air SUttioo Key West; FL6 170022952; PQStdosQRl P. 0063302 
Demolition Kq Sr:ilwater Monitoring Repert prepared lp!i;ipo4 . 

Dear Palsy: • 

.'-002; 

As a ibllow-vp to a TellCllt voice mail firun Fowler De Porto, I want TO clarify tnY NOV$1!ber 8, 2004 lettet 
to yOQ. I used the term "gronndwater sampling" in place of seawater sampling. Due the umisual 
conditions at Demolition Key, the Department will not require that the Navy conduct rfl!er sampling of 
seawater. 

I apologize tbr the confusloo. If you shollld have any qoosticiqs, please Qll me at 8.5<H~.5-8791. 

~: Jou Joha-, !?.PAIR g' m 4 
GhQllS Minhaj, DEPJFort Myers 

' ' 
'••I ' 

Very trufy yoWll, 

~~ Ctpjl~ 
Envh•o11 i'o1UalSpecialist W 

~ ~*'' IJ .. l;rtj~• 
·---- i ) ' 

I . 

''More Proteam, Less ~· 

,.,... ... ~-·' ~ 

''' 

i ' 
' ) 

. ' : .:t' 
... f 

• I ' 11' I' 

-~ \ 
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DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

15 CFR Parts 922, 929, and 937

[Docket No. 9607292–6192–03]

RIN 0648–AD85

Florida Keys National Marine
Sanctuary Final Regulations

AGENCY: Office of Ocean and Coastal
Resource Management (OCRM),
National Ocean Service (NOS), National
Oceanic and Atmospheric
Administration (NOAA), Department of
Commerce.
ACTION: Notice of effective date;
modifications to final rule.

SUMMARY: Pursuant to the Florida Keys
National Marine Sanctuary and
Protection Act and the National Marine
Sanctuaries Act, NOAA developed the
comprehensive final management plan
for the Florida Keys National Marine
Sanctuary (FKNMS or the Sanctuary).
NOAA issued final regulations on
January 30, 1997, to implement that
plan and govern the conduct of
activities within the Sanctuary.
Congress and the Governor of the State
of Florida (Governor) had forty-five days
of continuous session of Congress
beginning on the day on which the final
regulations were published to review
those regulations and management plan.
After the forty-five day review period,
the regulations would become final and
take effect, except that any term or terms
of the regulations or management plan
the Governor certified to the Secretary
of Commerce as unacceptable would not
take effect in the area of the Sanctuary
lying within the seaward boundary of
the State.

During the forty-five day review
period the Governor submitted to the
Secretary of Commerce a certification
that implementation of the management
plan and certain regulations were
unacceptable unless specific
amendments were made to the
regulations. In response to the
Governor’s certification, NOAA
amended those regulations certified as
unacceptable to incorporate the
Governor’s changes. Consequently,
upon their effective date the regulations,
as modified by this notice, and
management plan, in their entirety, will
apply throughout the Sanctuary,
including within State waters of the
Sanctuary.

This notice amends the regulations
published in the January 30, 1997,

Federal Register, in response to the
Governor’s certification, and announces
the effective date of the regulations.
EFFECTIVE DATE: The final rule published
on January 30, 1997, at 62 FR 4578 and
the revision of 15 CFR part 922, subpart
P in this document are effective July 1,
1997.
ADDRESSES: Requests for a copy of the
FMP/EIS, the Final Regulatory
Flexibility Analysis, or the Federalism
Assessment should be submitted to the
Sanctuary Superintendent, Florida Keys
National Marine Sanctuary, P.O. Box
500368, Marathon, Florida 33050.
FOR FURTHER INFORMATION CONTACT:
Billy Causey, Sanctuary Superintendent,
305/743–2437 or Edward Lindelof, East
Coast Branch Chief, Sanctuaries and
Reserves Division, 301/713–3137
Extension 131.

SUPPLEMENTARY INFORMATION:

I. Introduction

The FKNMS was designated by an act
of Congress entitled the Florida Keys
National Marine Sanctuary and
Protection Act (FKNMSPA, Pub.L. 101–
605) which was signed into law on
November 16, 1990. The FKNMSPA
directed the Secretary of Commerce to
develop a comprehensive management
plan and regulations for the Sanctuary
pursuant to sections 303 and 304 of the
National Marine Sanctuaries Act
(NMSA) (also known as Title III of the
Marine Protection, Research, and
Sanctuaries Act of 1972), as amended,
16 U.S.C. 1431 et seq. The NMSA
authorizes the development of
management plans and regulations for
national marine sanctuaries to protect
their conservation, recreational,
ecological, historical, research,
educational, or aesthetic qualities.

The authority of the Secretary to
designate national marine sanctuaries
and implement designated sanctuaries
was delegated to the Under Secretary of
Commerce for Oceans and Atmosphere
by the Department of Commerce,
Organization Order 10–15, § 3.01(z) (Jan.
11, 1988). The authority to administer
the other provisions of the NMSA was
delegated to the Assistant Administrator
for Ocean Services and Coastal Zone
Management of NOAA by NOAA
Circular 83–38, Directive 05–50 (Sept.
21, 1983, as amended).

II. Forty-Five Day Review Period Under
the National Marine Sanctuaries Act

NOAA published the final Sanctuary
regulations on January 30, 1997, (62 FR
4578) to implement the management
plan and govern the conduct of

activities within the Sanctuary. Under
the NMSA, Congress and the Governor
had forty-five days of continuous
session of Congress beginning on the
day on which the final regulations were
published to review the terms of
designation (i.e., management plan and
regulations). After forty-five days, the
regulations would become final and take
effect, except that any term or terms the
Governor certified within the forty-five
day period to the Secretary of
Commerce as unacceptable would not
take effect in the area of the Sanctuary
lying within the seaward boundary of
the State. Congress could also act on the
terms of designation. The following
discusses the Governor and Congress’
actions during the forty-five day period
and corresponding modifications to the
final regulations made by NOAA in
response to those actions.

Certification by the Governor of Florida

On March 20, 1997, during the forty-
five day review period under the
NMSA, the Governor of the State of
Florida certified by letter to the
Secretary of Commerce that
implementation of the management plan
and certain regulations were
unacceptable in State waters. However,
the management plan and regulations
certified as unacceptable would be
acceptable if NOAA amended the
regulations and the Co-Trustees
Agreement for Cooperative Management
(Co-Trustees Agreement), contained in
the management plan, as requested in
the Governor’s certification letter.
NOAA has amended the regulations and
the Co-Trustees Agreement to
incorporate the modifications requested
by the Governor in his letter. By doing
so, the regulations and management
plan, as modified, are accepted by the
Governor and, therefore, will apply
within State waters of the Sanctuary
upon the effective date of these
regulations.

The following is the text of the March
20, 1997, letter from the Governor of
Florida to the Secretary of Commerce.
Per the Governor’s request, the letter is
followed by the text of the Resolution
passed by the Board of Trustees of the
Internal Improvement Trust Fund of the
State of Florida (Board of Trustees). The
Resolution was adopted on January 28,
1997, and provides the basis for many
of the items in the Governor’s
certification.
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Lawton Chiles

Governor

State of Florida

Office of the Governor

The Capitol

Tallahassee, Florida 32399–0001

March 20, 1997.
Honorable William M. Daley, Secretary,

United States Department of Commerce,
Herbert C. Hoover Building, 14 Street
and Constitution Avenue Northwest,
Washington, DC 20230.

Dear Mr. Secretary:
On January 28, 1997, the Florida Cabinet

and I, sitting as the Board of Trustees of the
Internal Improvement Trust Fund, adopted a
resolution to include state sovereign
submerged lands within the boundary of the
Florida Keys National Marine Sanctuary
(FKNMS). It is our intention to create a
partnership with the National Oceanic and
Atmospheric Administration (NOAA) for
management under the provisions of the
FKNMS Management Plan and the
Memoranda of Agreement included in the
management plan, with certain conditions to
be applied to the portions of the sanctuary
within Florida Territorial Waters. A copy of
the resolution is enclosed. We request that
the resolution be placed in the preamble to
the final notice for the FKNMS regulations.

In accordance with subsection 304(b)(1) of
the National Marine Sanctuaries Act and that
resolution, the following terms are certified
as unacceptable in state waters:

1. Sanctuary fees for allowed public uses
unless first approved by the Board of
Trustees of the Internal Improvement Trust
Fund of the State of Florida.

2. Sanctuary emergency regulations unless
and until first approved by the Governor.
Accordingly, the following sentence shall be
added to section 922.165 CFR as published
January 30, 1997: ‘‘Emergency regulations
shall not take effect in Florida territorial
waters until approved by the Governor of the
State of Florida.’’

3. Requirements for governmental entities
within the state, including but not limited to
the State of Florida and Monroe County, to
provide funding for the implementation of
sanctuary regulations or other actions.

4. Sanctuary fisheries regulations unless
established by the Florida Marine Fisheries
Commission following promulgation under
the provisions of section 370.025(2), F.S.
(1995), which requires public input and final
approval by the Board of Trustees of the
Internal Improvement Trust Fund of the State
of Florida. Accordingly, the following
sentence shall be added to section 922.42
CFR as published January 30, 1997: ‘‘Any
fishery regulations in the Florida Keys
National Marine Sanctuary shall not take
effect in Florida Territorial Waters until
established by the Florida Marine Fisheries
Commission.’’

5. Sanctuary regulation of discharging or
depositing, from beyond the boundary of the
Sanctuary, any material or other matter that
subsequently enters the Sanctuary and
injures a Sanctuary resource or quality, if the
discharging or depositing is authorized under

Monroe County land use permits or under
state permits. Accordingly, 15 CFR section
922.163(a)(4)(ii), concerning prohibited
activities, shall be amended to read as
follows: ‘‘Discharging or depositing, from
beyond the boundary of the Sanctuary, any
material or other matter that subsequently
enters the Sanctuary and injures a Sanctuary
resource or quality, except those listed in
paragraph (a)(4)(I) (A) through (D) of this
section and those authorized under Monroe
County land use permits or under state
permits.’’

6. The implementation of any additional
ecological reserves or any other type of
zoning or regulation unless first approved by
the Board of Trustees. Accordingly, the
following provision shall be added to 15 CFR
section 922.163 as published January 30,
1997: ‘‘(h) Any amendment to these
regulations shall not take effect in Florida
Territorial Waters until approved by the
Board of Trustees of the Internal
Improvement Trust Fund of the State of
Florida;’’ and the following provision shall
be added to 15 CFR section 962.164: ‘‘(f)
Additional wildlife management areas,
ecological reserves, sanctuary preservation
areas, or special use areas, and additional
restrictions in such areas, shall not take effect
in Florida Territorial Waters unless first
approved by the Board of Trustees of the
Internal Improvement Trust Fund of the State
of Florida.’’

7. Implementation of the management plan
in its entirety unless the Co-Trustees
agreement is amended to provide as follows:

a. The Florida Department of
Environmental Protection (FDEP) employee
who has been designated by the Secretary of
FDEP and confirmed by the Board of Trustees
shall represent the Board of Trustees as an
equal partner to work in consultation with
the Sanctuary superintendent for the
oversight of Sanctuary operations.

b. The FDEP and NOAA shall manage the
FKNMS through a cooperative partnership
and consult on all management activities
throughout the Sanctuary. The intent of this
partnership is that the final resolution of any
management issues resulting in policy
conflicts between the state and NOAA shall
be decided by the managing partners
consistent with state and federal laws.

c. The state reserves the right to initiate
proposed changes to the plan, and NOAA, if
necessary, shall initiate the federal rule
promulgation process required to make
revisions to sanctuary regulations requested
by the Board of Trustees.

d. Section 304(e) of the National Marine
Sanctuary Act requires the Secretary of
Commerce to review the management plan
and regulations for the Sanctuary every five
years, evaluate the substantive progress
toward implementing the management plan
and goals for the Sanctuary; especially the
effectiveness of site-specific management
techniques, and revise the management plan
and regulations as necessary to fulfill the
purposes and policies of the Act. When the
management plan and regulations for the
FKNMS are re-evaluated, the Secretary of
Commerce will re-propose the management
plan and regulations in their entirety and the
State of Florida will have the opportunity to

review the management plan and regulations,
in their entirety, and indicate if any or all of
the terms are unacceptable, in which case the
unacceptable terms shall not take effect in
state waters.

Accordingly, the following provisions shall
be added to 15 CFR section 922.160: ‘‘Section
304(e) of the NMSA requires the Secretary to
review management plans and regulations
every five years, and make necessary
revisions. Upon completion of the five year
review of the Sanctuary management plan
and regulations, the Secretary will repropose
the regulations in their entirety with any
proposed changes thereto, including those
regulations in subparts A and E of this part
that apply to the Sanctuary. The Governor of
the State of Florida will have the opportunity
to review the re-proposed regulations before
they take effect and if the Governor certifies
such regulations as unacceptable, they will
not take effect in State waters of the
Sanctuary.’’

We also call to your attention the now
erroneous reference in section
922.166(b)(2)(iii) to the Submerged Cultural
Resources Agreement contained in Volume 1
of the management plan. We suggest striking
that reference. The final agreement is that
considered by the Board of Trustees on
January 28, 1997 and executed by the
signatory parties.

We believe that implementation of the plan
provides balanced, common sense protection
of this fragile, unique and endangered marine
treasure and advances the state and federal
commitment to jointly manage these
resources. We look forward to that
continuing relationship.

With kind regards, I am
Sincerely,

Lawton Chiles

LC/khw/mlp

Enclosure

cc: Honorable Frank Brogan
Honorable Bob Butterworth
Honorable Bob Crawford
Honorable Debbie Horan
Honorable Bob Milligan
Honorable Sandra Mortham
Honorable Bill Nelson

Resolution

WHEREAS, the United States Congress
passed the Florida Keys National Marine
Sanctuary and Protection Act (PL 101–605,
‘‘the Act’’) to protect the unique and
invaluable natural and cultural resources of
the Florida Keys; and

WHEREAS, the President of the United
States signed this legislation into law on
November 16, 1990; and

WHEREAS, the Florida Keys National
Marine Sanctuary (FKNMS) boundary
encompasses 2800 square nautical miles of
the Atlantic Ocean, Gulf of Mexico, and
Florida Bay, of which approximately 65% is
Florida state territorial waters; and

WHEREAS, the Board of Trustees of the
Internal Improvement Trust Fund (‘‘the
Board of Trustees’’) is vested with the
authority and charged with the responsibility
for the acquisition, administration,
management, control, supervision,
conservation, protection, and disposition of
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all state lands, including sovereignty
submerged lands, as set forth in Chapter 253,
Florida Statutes; and

WHEREAS, upon enactment of the Act, the
Board of Trustees resolved on December 16,
1990, to include state waters within the
sanctuary boundary under certain specified
conditions; and

WHEREAS, the Florida Coastal Resources
Interagency Management Committee resolved
in February of 1991 to include appropriate
state representation in the Florida Keys
National Marine Sanctuary Management Plan
development process; and

WHEREAS, an ‘‘Interim Memorandum of
Agreement’’ was executed on September 15,
1992, between the National Oceanic and
Atmospheric Administration (NOAA) and
Board of Trustees specifying the conditions
under which state sovereign submerged lands
were to be included in the Sanctuary and
managed during the management plan
development process; and

WHEREAS, the management plan
development period was extended to six
years to provide the maximum opportunity
for participation by all segments of
government, industry, and the citizens of
Florida and the United States; and

WHEREAS, Memoranda of Agreement to
manage the marine ecosystem of the Florida
Keys through a cooperative partnership have
been developed and included in the
management plan, including the:

(1) Interagency Compact Agreement
(2) Co-Trustees Agreement for Cooperative

Management
(3) Submerged Cultural Resources

Agreement
(4) Cooperative Enforcement Agreement
(5) Agreement for Coordination of Civil

Claims
(6) Protocol for Cooperative Fisheries

Management
(7) Protocol for Emergency Response

Notification
(8) Certification/Authorization of Permits

Agreement
(9) Water Quality Program Steering

Committee By-laws; and
WHEREAS, the citizens and government of

the State of Florida have expressed
continuing interest in issues not specifically
addressed or resolved in the management
plan or memoranda of agreement relating to
the:

(1) Imposition of fees for public use of the
marine resources;

(2) Disposition of funds recovered from
natural resource damage claims;

(3) Imposition of emergency regulations on
state sovereign submerged lands;

(4) Obligation of governmental entities,
including the State of Florida, to implement
the regulations of the management plan
without having been allocated additional
funding for that specific purpose;

(5) Promulgation of federal fisheries
regulations that are more restrictive than
those established by the Florida Marine
Fisheries Commission under Florida
statutory authority;

(6) Imposition of restrictions on the use of
adjacent uplands exceeding those established
by the State of Florida;

(7) Purpose, goals and measures of success
associated with the Western Sambos
Ecological Reserve;

(8) Parity of state and federal management
authority for the implementation and
ongoing operations of the FKNMS;

(9) Prospects of designating additional
ecological reserves in the future as proposed
in the draft management plan;

(10) Periodic evaluation of the
effectiveness of the sanctuary management
plan in the protection and preservation of the
marine resources of the Florida Keys;

(11) Resolution of differences between the
respective government agencies with
Sanctuary management authority for the
State of Florida and the United States of
America;

(12) Right of the State to initiate changes
to the plan;

(13) Article V of the Designation
Document; and

(14) Right of the State to revisit the plan
and regulations in their entirety.

NOW, THEREFORE, BE IT RESOLVED that
the sovereign submerged lands of the State of
Florida located within the boundaries of the
Florida Keys National Marine Sanctuary, as
specified by the United States Congress in PL
101–605, are hereby included in the
Sanctuary for management in partnership
between the Board of Trustees and NOAA
under the provisions of: the Florida Keys
National Marine Sanctuary Management
Plan; the Memoranda of Agreement included
in the management plan; and, the following
conditions to be applied to the portions of
the Sanctuary within Florida territorial
waters:

(1) Federal sanctuary fees for allowed
public uses of the marine resources shall not
be imposed without having first been
approved by the Board of Trustees;

(2) The Memorandum of Agreement for the
Coordination of Civil Claims shall be
amended to provide that, with regard to
proceedings to recover compensation for
injury to state resources within the
Sanctuary, Board of Trustees’ approval on the
use of funds recovered by NOAA under
section 312 is required;

(3) The imposition of federal sanctuary
emergency regulations shall not be
authorized without the Governor’s approval;

(4) No provision of the management plan
will require governmental entities within the
state, including but not limited to the State
of Florida and Monroe County, to provide
funding for the implementation of
regulations or other actions;

(5) The implementation of fisheries
regulations is unacceptable unless
established by the Florida Marine Fisheries
Commission following promulgation under
the provisions of section 370.025(2), F.S.
(1995), which requires public input and final
Board of Trustees’ approval;

(6) The Certification/Authorization of
Permits Agreement shall be amended to
provide that NOAA will have only a review
and comment role on state permits for
activities beyond the boundary of the
Sanctuary. To the maximum extent possible
the state will consider NOAA’s comments as
specified in the agreement. However, NOAA
shall not require an additional permit. In

addition, 15 CFR section 922.163(a)(4)(ii),
concerning prohibited activities, shall be
amended to read as follows: ‘‘Discharging or
depositing, from beyond the boundary of the
Sanctuary, any material or other matter that
subsequently enters the Sanctuary and
injures a Sanctuary resource or quality,
except those listed in paragraph (a)(4)(i) (A)
through (D) above and those authorized
under Monroe County land use permits or
under state permits.’’;

(7) The purpose of the Ecological Reserve
in the Western Sambos is to maintain a
natural assemblage of living marine resources
by setting aside an area that assures minimal
human disturbance and is not designed to
perform any fishery enhancement or fishery
management functions. Monitoring of
ecological parameters will be performed to
provide information on the status of fish,
coral and other benthic components of the
Reserve. At the end of five years the success
of the Ecological Reserve in the Western
Sambos will be assessed. If the state or
NOAA finds the area is not fulfilling the
purpose for which the reserve was
established, the Board of Trustees may take
action to initiate the removal of the site;

(8) The Secretary of the FDEP shall
designate, with subsequent confirmation by
the Board of Trustees, a DEP employee as its
representative as an equal partner to work in
consultation with the Sanctuary
superintendent for the oversight of Sanctuary
operations;

(9) The implementation of any additional
ecological reserves, or any other type of
zoning or regulation, which is applicable to
state waters shall require advance Board of
Trustees’ approval;

(10) The FDEP, in cooperation with NOAA,
shall submit to the Board of Trustees an
annual status report of the Sanctuary, and a
five-year evaluation of the overall
effectiveness of the implementation of the
Sanctuary management plan toward the goal
of protecting the marine resources of the
Florida Keys including recommendations for
change;

(11) The FDEP and NOAA shall manage
the FKNMS through a cooperative
partnership and consult on all management
activities throughout the Sanctuary. The
intent of this partnership is that the final
resolution of any management issues
resulting in policy conflicts between the state
and NOAA shall be decided by the managing
partners consistent with state and federal
laws. The Board of Trustees has not
conveyed title to or relinquished authority
over any state-owned lands or other state-
owned resources by agreeing to include state-
owned land and resources within the
Sanctuary boundary. If necessary, NOAA
shall initiate the federal rule promulgation
process required to make Board of Trustees’
requested revisions to the regulations of the
FKNMS management plan;

(12) The state reserves the right to initiate
proposed changes to the plan. The FDEP will
monitor public opinion and provide a
process for consideration of grievances and
petitions for change;

(13) Article V of the Designation Document
shall be amended to strike the first paragraph
which states: ‘‘If any valid regulation issued
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by any Federal, State or local authority of
competent jurisdiction, regardless of when
issued, conflicts with a Sanctuary regulation
the regulation deemed by the Director, Office
of Ocean and Coastal Resource Management,
National Oceanic and Atmospheric
Administration, or his or her designee to be
more protective of Sanctuary resources and
qualities shall govern.’’ Further, it shall be
amended to strike the last sentence of the
second paragraph which states: ‘‘However,
the Secretary of Commerce or designee may
regulate the exercise (including, but not
limited to, the imposition of terms and
conditions) of such authorization or right
consistent with the purposes for which the
Sanctuary is designated.’’; and

(14) The Co-Trustees Agreement for
Cooperative Management shall be amended
to add: Section 304(e) of the National Marine
Sanctuary Act requires the Secretary of
Commerce to review the management plan
and regulations for the Sanctuary every five
years, evaluate the substantive progress
toward implementing the management plan
and goals for the Sanctuary, especially the
effectiveness of site-specific management
techniques, and revise the management plan
and regulations as necessary to fulfill the
purposes and policies of the Act. When the
management plan and regulations for the
Florida Keys National Marine Sanctuary are
re-evaluated, the Secretary will re-propose
the management plan and regulations in their
entirety. The State of Florida will have the
opportunity to review the management plan
and regulations, in their entirety, and
indicate if any or all of its terms are
unacceptable in which case the unacceptable
terms shall not take effect in state waters.

IN TESTIMONY WHEREOF, the Governor
and Cabinet sitting as the Board of Trustees
of the Internal Improvement Trust Fund of
the State of Florida have hereunto subscribed
their names and have caused the Official Seal
of the State of Florida to be hereunto affixed
in the City of Tallahassee on the 28th day of
January, 1997.
Lawton Chiles,
Governor.

Sandra B. Mortham,
Secretary of State.

Bob Butterworth,
Attorney General.

Robert F. Milligan,
Comptroller.

Bill Nelson,
Treasurer.

Bob Crawford,
Commissioner of Agriculture.

Frank T. Brogan,
Commissioner of Education.

NOAA’s Response to Governor’s
Certification

In response to the Governor’s
certification of March 20, 1997, NOAA
has amended those regulations certified
by the Governor as being unacceptable
in State waters. With the modifications,
the entire regulations and management

plan are accepted by the Governor and
will apply throughout the Sanctuary,
including within State waters of the
Sanctuary, upon their effective date.
The basis and purpose of the changes to
the regulations are as follows.

(1) Per item number 2 of the
Governor’s letter which certified as
unacceptable in State waters emergency
regulations unless approved by the
Governor, § 922.165 of subpart P is
amended by adding ‘‘Emergency
regulations shall not take effect in
Florida State waters until approved by
the Governor of the State of Florida.’’
This is consistent with the management
plan which provides that any new
regulation or substantive modification
to existing Sanctuary regulations will
require the Governor’s approval in order
to take effect in State waters of the
Sanctuary.

(2) Per item number 4 of the
Governor’s letter which certified as
unacceptable in State waters Sanctuary
fishing regulations unless established by
the Florida Marine Fisheries
Commission pursuant to section
370.025(2), F.S. (1995), § 922.163 of
subpart P is amended by adding a new
paragraph (h) to read in pertinent part
‘‘Any fishery regulations in the
Sanctuary shall not take effect in Florida
State waters until established by the
Florida Marine Fisheries Commission.’’
The Governor’s certification proposed
including this language in § 922.42 of
part 922, which is a programmatic
sanctuary regulation applicable to all
sanctuaries. NOAA determined that a
more appropriate place for the language
is in the Sanctuary specific regulations
at a new § 922.163(h) of subpart P,
which has been added in response to
item number 6 of the Governor’s
certification.

Item number 4 of the Governor’s
certification reflects actions already
initiated by NOAA. In the January 30
Federal Register notice publishing the
final regulations and triggering the forty-
five day review period under the
NMSA, NOAA stated that § 922.164(d),
which pertains to Ecological Reserves
(Reserves) and Sanctuary Preservation
Areas (SPAs), will not take effect in
State waters before July 1, 1997, to allow
the State of Florida Marine Fisheries
Commission (Commission) time to
complete its rulemaking process related
to the Western Sambos Ecological
Reserve and those Sanctuary
Preservation Areas located in State
waters. The Commission’s rule was
adopted on May 13, 1997, and is
substantively similar to NOAA’s except
in two instances. First, the
Commission’s Rule 46–6.003(1)(B),
pertaining to the issue of possession of

fishing gear, which essentially mirrors
15 CFR § 922.164(d)(1)(iii) of NOAA’s
regulations, does not contain the phrase
‘‘no presumption of fishing activity
shall be drawn’’ from possession of gear,
because, according to the State, the
Commission has no authority to address
the issue of presumptions. Further, the
Commission’s Rule 46–6.003(1)(a),
pertaining to possession of marine
organisms within a Reserve or SPA,
which mirrors 15 CFR § 922.164(d)(1)(ii)
of NOAA’s regulations, adds the
element that to fall within the exception
allowing possession of marine
organisms in such areas, a vessel must
be in ‘‘continuous transit’’ through the
Reserve or SPA. NOAA’s regulation did
not require continuous transit.

In the January 30 Federal Register
notice, NOAA stated that if the
Commission’s rule is not substantively
the same as NOAA’s, then NOAA would
modify its regulations to conform with
the State’s, or would consult on whether
the non-conforming portions of the
Sanctuary regulations should be
withdrawn from applying in State
waters. NOAA consulted with the State
and agreed that no changes are
necessary to 15 CFR § 922.164(d)(1)(iii).
As regards § 922.164(d)(1)(ii), the
Governor requested that NOAA revise it
to conform to the Commission’s Rule
46–6.003(1)(a). In response to the
Governor’s request, and consistent with
NOAA’s January 30 Federal Register
notice, therefore, NOAA has amended
§ 922.164(d)(1)(ii) to read as follows:

(ii) Possessing, moving, harvesting,
removing, taking, damaging, disturbing,
breaking, cutting, spearing, or otherwise
injuring any coral, marine invertebrate, fish,
bottom formation, algae, seagrass or other
living or dead organism, including shells, or
attempting any of these activities. However,
fish, invertebrates, and marine plants may be
possessed aboard a vessel in an Ecological
Reserve or Sanctuary Preservation Area,
provided such resources can be shown not to
have been harvested within, removed from,
or taken within, the Ecological Reserve or
Sanctuary Preservation Area, as applicable,
by being stowed in a cabin, locker, or similar
storage area prior to entering and during
transit through such reserves or areas,
provided further that in an Ecological
Reserve or Sanctuary Preservation Area
located in Florida State waters, such vessel
is in continuous transit through the
Ecological Reserve or Sanctuary Preservation
Area.

Therefore, § 922.164(d)(1)(ii), consistent
with the Commission’s rule, now
requires vessels possessing fish,
invertebrates, or marine plants that are
transiting through a Reserve or SPA
located in State waters to be in
continuous transit through the Reserve
or SPA. These areas are the Western
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Sambos Ecological Reserve, and the
Cheeca Rocks, Eastern Dry Rocks, Hens
and Chickens, Newfound Harbor Key,
Rock Key, and Sand Key Sanctuary
Preservation Areas.

The conforming change to
§ 922.164(d)(1)(ii) is made to the
regulation only as it applies to Reserves
and SPAs located in State waters
because under the National Marine
Sanctuaries Act, the Governor’s actions
during the forty-five day review period
apply to the management plan and
regulations as they pertain to the area of
the Sanctuary lying within the seaward
boundary of the State. Further, under
the sanctuary program regulations as 15
CFR § 922.42, all activities may be
conducted unless specifically
prohibited by a sanctuary’s regulations,
‘‘subject to all prohibitions, regulations,
restrictions, and conditions validly
imposed by any Federal, State, or local
authority of competent jurisdiction,
including Federal and State fishery
management authorities.’’
Consequently, as regards State waters of
the Sanctuary, regardless of whether
NOAA amends § 922.164(d)(1)(ii), users
would be subject to the State
prohibition requiring continuous transit
through a Reserve or SPA in State
waters if such vessel possesses fish,
invertebrates or marine plants. Finally,
under the amended Sanctuary
regulation, vessels possessing such
marine organisms are not precluded
from transiting the Reserve or SPA,
which addresses the primary concern
raised in the public comments NOAA
received on the proposed regulation. In
addition, during the State’s rulemaking
proceeding, it received no comments
regarding the provision requiring
continuous transit, supporting that there
appear to be no significant concerns
over the provision.

For consistency throughout the
Sanctuary, NOAA will propose to
amend the regulation as it pertains to
the Ecological Reserves and Sanctuary
Preservation Areas in federal waters in
a separate rulemaking.

(3) Per item number 5 of the
Governor’s letter which certified as
unacceptable in State waters the
prohibition of discharging or depositing
from beyond the Sanctuary boundary
any material or other matter that
subsequently enters the Sanctuary and
injures a Sanctuary resource or quality,
§ 922.163(a)(4)(ii) of subpart P is
amended by adding ‘‘or under state
permits’’ after ‘‘Monroe County land use
permits.’’ This modification broadens
the subject exception to include
discharge or deposit activities
authorized under State permits. Many
upland projects that could result in

discharges or deposits outside the
Sanctuary that end up in the Sanctuary
require Monroe County land use
permits, which were already excepted
from the Sanctuary prohibition.

(4) Per item number 6 of the
Governor’s letter which certifies as
unacceptable in State waters the
implementation of any additional
Ecological Reserves or any other type of
zoning or regulation unless first
approved by the Board of Trustees,
§ 922.163 of subpart P is amended by
adding new paragraph (h) to read ‘‘Any
amendment to these regulations shall
not take effect in Florida State waters
until approved by the Board of Trustees
of the Internal Improvement Trust Fund
of the State of Florida.’’ Further,
§ 922.164 is amended by adding a new
paragraph (f) to read: ‘‘Additional
Wildlife Management Areas, Ecological
Reserves, Sanctuary Preservation Areas,
or Special-use Areas, and additional
restrictions in such areas, shall not take
effect in Florida State waters unless first
approved by the Board of Trustees of the
Internal Improvement Trust Fund of the
State of Florida.’’ As discussed above,
this modification merely codifies in the
regulations what is contained in the
management plan.

(5) Per item number 7 of the
Governor’s letter which certifies as
unacceptable in State waters the
implementation of the management plan
unless the Co-Trustee Agreement and
§ 922.160 is amended to add a provision
regarding the five year review of the
management plan and regulations,
§ 922.160 of subpart P is amended by
adding:

Section 304(e) of the NMSA requires the
Secretary to review management plans and
regulations every five years, and make
necessary revisions. Upon completion of the
five year review of the Sanctuary
management plan and regulations, the
Secretary will repropose the regulations in
their entirety with any proposed changes
thereto, including those regulations in
subparts A and E of this part that apply to
the Sanctuary. The Governor of the State of
Florida will have the opportunity to review
the re-proposed regulations before they take
effect and if the Governor certifies such
regulations as unacceptable, they will not
take effect in State waters of the Sanctuary.

A corresponding amendment, as well
as other amendments, have also been
made to the Co-Trustees Agreement per
item 7 of the Governor’s letter. The
modification to the regulation
essentially codifies the requirement
under the NMSA to conduct reviews of
sanctuary management plans and
regulations every five years. In the
FKNMS context, NOAA has determined
that at the conclusion of the five year

review of the Sanctuary, it will
repropose the regulations for the
Governor’s review, similar to the forty-
five day review period under the NMSA
that preceded this notice.

(6) The erroneous reference to the
Submerged Cultural Resources
Agreement has been corrected by
eliminating the reference to Volume I of
the management plan.

For clarity, this notice publishes the
revised Sanctuary specific regulations at
15 CFR part 922, subpart P in their
entirety, which will replace subpart P as
published in the January 30, 1997
Federal Register notice. Consequently,
subpart P as published in this notice
and all remaining regulations in the
January 30, 1997, notice shall become
effective on July 1, 1997.

Congressional Action on the Final
Regulations

During the comment period on the
draft management plan/environmental
impact statement (DMP/EIS), the
Sanctuary Advisory Council (SAC) and
other public commentors singled out the
operation of personal watercraft (PWC)
in the Sanctuary as a matter of concern.
In response to comments received on
the DMP/EIS, NOAA stated the
following in the FMP/EIS, and January
30 Federal Register notice regarding the
operation of personal watercraft (PWC)
in the Sanctuary:

NOAA has developed a multi-pronged
approach to address the public’s concern
about the use of personal watercraft. NOAA
has accepted the SAC’s recommendation to
add a new section to the final regulations
(§ 922.163(a)(v)) which prohibits reckless
operation of all watercraft. Additionally,
proposed § 922.163(a)(5)(iii) has been
modified to prohibit operating a vessel at
greater than idle speed only/no wake (except
in marked channels) in designated areas
within 100 yards from residential shorelines,
stationary vessels and navigational aids
marking emerging or shallow reefs. NOAA
has also incorporated into its regulations the
authority to enforce all idle-speed only/no
wake areas throughout the Sanctuary. NOAA
will use the existing county and State process
for designating these areas. NOAA accepts
that the industry is seriously committed to
self regulation and will develop successful
educational efforts geared toward changing
user behavior. The final component of
NOAA’s approach is a modification of the
SAC’s recommendation. NOAA will begin
establishing broad zones with restrictions on
the use of personal watercraft (consistent
with the SAC recommendation) in one year
only if these initial efforts are not successful
at significantly reducing or eliminating the
nuisance and safety problems, as well as the
threats to the natural resources.

FMP/EIS Vol. III, page L–10; 62 FR
4578, 4591.

During the forty-five day review
period under the NMSA, no
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Congressional hearings were held.
However, NOAA received inquiries
from Representative Don Young, Chair
of the House of Representatives
Committee on Resources, and
Representative Walter B. Jones, Jr.
regarding how NOAA was going to
measure ‘‘success’’ of the PWC
industry’s educational efforts at
significantly reducing or eliminating
threats to natural resources and the
nuisance and safety problems posed by
the operation of personal watercraft, and
how evaluation criteria will be
developed. There was also one meeting
with Congressional aides where concern
was expressed about the Sanctuary
regulating the safety of vessel operations
in general and PWC (e.g., jet skis) in
particular.

As indicated above, the FMP/EIS
carefully considered the SAC
recommendations and public
comments, including those from the
PWC industry in setting forth its multi-
pronged approach to the PWC issue. In
general, the success of any Sanctuary
action plan or management strategy is
measured primarily against whether the
Sanctuary resource protection goals are
being met, and whether the multiple
uses of the Sanctuary are being
facilitated consistent with the primary
objective of resource protection. The
FMP/EIS is the result of a long and
laborious public process to identify the
threats to Sanctuary resources and
qualities, and then to develop
management strategies and action plans
to address these resource management
issues, including resource protection
and multiple use management, which
includes addressing user conflicts.

The FMP/EIS sets forth an action plan
and strategies to address the concerns
arising from the use of PWCs in regards
to protecting Sanctuary resources, and
facilitating compatible multiple use of
the Sanctuary. The FMP/EIS therefore
provides additional criteria for the
measurement of success. The
STRATEGY FOR STEWARDSHIP
(Overview or Executive Summary of the
FKNMS MP/EIS—pages 9, 11–12, 19–
20, 23) discusses these concerns, and a
plan to address problems arising from
PWCs, as well as other vessels. NOAA’s
decision to modify the SAC’s
recommendations on PWC regulation
was in part based on PWC industry
statements on how it should be given an
opportunity to ‘‘self-regulate’’ PWCs,
work with NOAA on education geared
toward changing user behavior, and
establish criteria for the management of
commercial PWC rental operations.

The problems regarding operation of
PWCs and the planned solutions are
identified and discussed throughout the

FMP/EIS and therefore provide criteria
against which success can be measured.
See Volume I pp. 16–17 (noise and
operation harass wildlife as well as
other users), pp. 108–109 (PWC strategy
B–17 discussed under NOAA
Regulatory Actions); Vol. II
Environmental Impact Analysis, p. 124
(user conflicts and habitat impacts), p.
141 (alternative strategies); p. 151
(strategy Z–5 Special Use Zones to
address PWC problems), pp. 182, 203
(PWC strategy B–17); Vol. III H–3, K–3,
L–9, L–10, L–17, M–1, M–2, M–3, M–6,
M–11, M–12, M–22, M–26, M–27, M–
28. The public comments on this issue
also provide important input for
developing criteria to measure the
success for both the PWC industry and
NOAA.

NOAA is already working with the
PWC industry to develop broad
measurable milestones by which the
industry will increase public awareness
and educate the public about the use of
PWCs in the Sanctuary. When these are
achieved by the PWC industry, NOAA
is confident that the proposed education
and self-regulation activities should
address concerns that surfaced during
the development of the final
management plan. Such measures
include the industry conducting
training workshops and school
programs, information distribution, and
community awareness. In addition, the
PWC industry, NOAA and Florida
Department of Environmental Protection
will also develop a two to five year work
plan for the industry based on strategies
included in the Education and Outreach
Action Plan contained in the
management plan for the Sanctuary.
Further, the PWC industry will conduct
research on the effects of PWC operation
on shallow-water seagrass and
hardbottom communities in the Florida
Keys. If the PWC industry adequately
implements these measures within the
first year after the effective date of these
regulations, NOAA would view this as
a significant effort to address the
concerns raised during the development
of the final management plan. In the
event zones are subsequently
determined to be necessary, NOAA
would seek to discuss such measures
with the PWC industry early in the
process. Further, at a minimum under
the Administrative Procedure Act, there
would have to be a public notice of a
proposed rule as well as a public
comment period. This would likely
involve public hearings before any rule
would become final. Moreover, the rule
would also have to be approved by the
Governor through the Board of Trustees

in order to become effective in State
waters.

Other Modifications to the Final
Regulations

In the Federal Register notice of
January 30, 1997, appendices II, IV and
V of subpart P, which delineate the
boundary coordinates of Existing
Management Areas, Ecological Reserves,
and Sanctuary Preservation Areas,
respectively, stated that ‘‘When
differential Global Positioning Systems
[GPS] data becomes available, these
coordinates may be revised by Federal
Register notice to reflect the increased
accuracy of such data.’’ Since
publication of the final regulations on
January 30, NOAA has ground-truthed,
using differential GPS, the Western
Sambos Ecological Reserve, the
Sanctuary Preservation Areas, and the
four Special-use Areas (listed in
appendix VI to subpart P).
Consequently, NOAA has modified the
regulations to incorporate the more
accurate coordinates for those areas it
has ground-truthed using differential
GPS. When differential GPS data
become available for the Existing
Management Areas, their coordinates
may be revised by Federal Register
notice to reflect the increased accuracy
of such data.

III. Summary of the Changes to the
Final Regulations at Subpart P

The following summarizes the
Sanctuary regulations at 15 CFR part
922, subpart P, modified by this notice.
Except as noted below, this section
remains the same as in the January 30,
1997, Federal Register notice. With the
changes, the final rule published on
January 30, 1997, at 62 FR 4578, and the
revision of 15 CFR part 922, subpart P,
in this document shall apply throughout
the Sanctuary, including within State
waters of the Sanctuary, on July 1, 1997.

Section 922.160 sets forth the purpose
of the regulations—to implement the
comprehensive final management plan
for the Sanctuary by regulating activities
affecting the Sanctuary in order to
protect, preserve, and manage the
conservation, ecological, recreational,
research, educational, historical and
aesthetic resources and qualities of the
area. Section 922.160 also describes the
five-year review of the management
plan and regulations for the Sanctuary.

Section 922.163 prohibits a variety of
activities within the Sanctuary and in
limited instances, outside the
Sanctuary, thus making it unlawful for
any person to conduct them or cause
them to be conducted.

The fourth activity prohibited,
§ 922.163(a)(4), is the discharge or
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deposit of materials or other matter.
Exceptions are made for such things as
fish baits in connection with and during
traditional fishing, biodegradable vessel
effluents, graywater, and vessel exhaust
and cooling water. Under
§ 922.163(a)(4)(ii), upland discharge or
deposit activities conducted pursuant to
Monroe County and State permits are
also excepted from the prohibition
against discharging or depositing
outside the Sanctuary any material or
other matter that subsequently enters
the Sanctuary and injures any Sanctuary
resource.

Section 922.163(h) provides that any
substantive (non-technical, non-
editorial) amendment to the regulations
will not take effect in State waters until
approved by the Florida Board of
Trustees. Fishing regulations will not
take effect in State waters until
established by the Florida Marine
Fisheries Commission.

Section 922.164 sets forth by
Sanctuary zone, restrictions and
prohibitions above and beyond those
applicable on a Sanctuary-wide basis
(most of the Sanctuary is not zoned and,
therefore, only the Sanctuary-wide
prohibitions of § 922.163 apply). The six
types of Sanctuary zones are: (1) Areas
to be Avoided (ATBAs); (2) Existing
Management Areas; (3) Wildlife
Management Areas; (4) Ecological
Reserves; (5) Sanctuary Preservation
Areas; and (6) Special-use Areas. Details
on the location of these zones are
specified in Appendices II, III, IV, V and
VI to subpart P, respectively. The intent
of the zoning regulations is to protect
Sanctuary resources, ecosystem and
biodiversity, and provide for effective
management and facilitation of
multiple, compatible uses, consistent
with the purposes of the Sanctuary.
Activities located within two or more
overlapping Sanctuary zones are
concurrently subject to the regulations
applicable to each overlapping area.

Section 922.164(d)(1)(ii) prohibits
possessing, moving, harvesting,
removing, taking, damaging, disturbing,
breaking, cutting, spearing, or otherwise
injuring any coral, marine invertebrate,
fish, bottom formation, algae, seagrass or
other living or dead organism, including
shells, or attempting any of these
activities. However, fish, invertebrates,
and marine plants may be possessed
aboard a vessel in an Ecological Reserve
or Sanctuary Preservation Area,
provided such resources can be shown
not to have been harvested within,
removed from, or taken within, the
Ecological Reserve or Sanctuary
Preservation Area, as applicable, by
being stowed in a cabin, locker, or
similar storage area prior to entering and

during transit through such reserves or
areas, provided further that in an
Ecological Reserve or Sanctuary
Preservation Area located in Florida
State waters, such vessel is in
continuous transit through the
Ecological Reserve or Sanctuary
Preservation Area.

Section 922.164(f) provides that any
additional Wildlife Management Areas,
Ecological Reserves, Sanctuary
Preservation Areas, or Special-Use
Areas, and additional restrictions in
such areas will not take effect in State
waters unless first approved by the
Florida Board of Trustees.

Section 922.165 provides that where
necessary to prevent or minimize the
destruction of, loss of, or injury to a
Sanctuary resource, or imminent risk of
such destruction of, loss of, or injury,
any and all activities are subject to
immediate temporary regulation,
including prohibition. Any such
temporary regulation may be in effect
for up to 60 days with one 60-day
extension. Additional or extended
action is subject to the provisions of the
Administrative Procedure Act. No
emergency regulation will take effect in
State waters of the Sanctuary until
approved by the Governor of Florida.

IV. Miscellaneous Rulemaking
Requirements

Except as noted below, this section
remains the same as in the January 30,
1997 Federal Register notice.

National Marine Sanctuaries Act
Section 304 of the National Marine

Sanctuaries Act provides that Congress
and the Governor have forty-five days of
continuous session of Congress
beginning on the day on which the final
regulations were published to review
the terms of designation (i.e.,
regulations and management plan).
After forty-five days, the regulations
would become final and take effect,
except that any term or terms of
designation the Governor certified to the
Secretary of Commerce as unacceptable
would not take effect in the State waters
portion of the Sanctuary. The forty-five
day review period began on January 30,
1997, the date the final regulations were
published in the Federal Register, and
concluded on April 16, 1997. During
that period the Governor submitted to
the Secretary a certification that the
management plan and certain
regulations were unacceptable unless
specific amendments were made to such
regulations. NOAA amended those
regulations certified as unacceptable by
incorporating the Governor’s changes.
Consequently, upon their effective date
the regulations, as revised by this

Federal Register notice, and
management plan, in their entirety, will
apply throughout the Sanctuary,
including within State waters of the
Sanctuary.

Administrative Procedure Act
The final Sanctuary regulations at 15

CFR part 922, subpart P, which were
promulgated on January 30, 1997,
through notice and comment
rulemaking, have been amended
pursuant to and consistent with the
procedures required under the National
Marine Sanctuaries Act. The NMSA
provides that during the review period
of forty-five day continuous session of
Congress, the Governor may certify to
the Secretary of Commerce any
regulation as unacceptable and, if the
Governor so certifies, the regulation
shall not take effect in the State waters
portion of the Sanctuary. As the changes
requested by the Governor and herein
made by NOAA are within the scope of
the proposed rule, additional prior
notice and opportunity for public
comment are not required by the
Administrative Procedure Act (APA), 5
U.S.C. 553. The basis and purpose of the
changes to the final regulations
requested by the Governor have been set
forth above.

The Assistant Administrator for
Ocean Services and Coastal Zone
Management has determined that,
pursuant to 5 U.S.C. 553(d)(3), there is
good cause for making the modifications
to the final regulations published in this
document effective without a thirty day
delay in effective date. The primary
purpose of the delayed effective date is
to provide the public a reasonable time
to prepare to comply with the
regulations. The modifications to the
final regulations pertaining to the
Governor’s approval of new and
emergency regulations, and the five year
review of the management plan and
regulations do not require compliance
by the general public and, therefore, a
delayed effective date is unnecessary.
Further, the requirement that vessels
possessing fish, invertebrates or marine
plants must be in continuous transit
through SPAs and Reserves located in
State waters is currently a requirement
under State regulations and, therefore, a
delayed effective date is also
unnecessary as the general public must
already comply with that corresponding
restriction. Finally, the modification to
the exception to the prohibition against
discharging and depositing outside the
Sanctuary any material or other matter
that subsequently enters and injures a
Sanctuary resource broadens the
exception to include activities
authorized by State permit and,
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therefore, relieves a restriction,
specifically excepted from a delay in
effective date under 5 U.S.C. 553(d)(1).
Consequently, the final rule published
on January 30, 1997, at 62 FR 4578 and
the revision of 15 CFR part 922, subpart
P in this document are effective July 1,
1997.

Regulatory Flexibility Act
The January 30, 1997 Federal Register

notice stated:
Because the Assistant General Counsel for

Legislation and Regulation of the Department
of Commerce certified to the Chief Counsel
for Advocacy of the Small Business
Administration that the proposed
regulations, if adopted, would not have a
significant economic impact on a substantial
number of small entities, an Initial
Regulatory Flexibility Analysis (IRFA) was
not prepared. Nevertheless, because the final
regulations will affect a substantial number
of small entities, although not in an
economically significant way, and
particularly because some representatives of
the small entity fishing industry criticized
the DEIS socioeconomic assessment of the
zoning scheme, a Final Regulatory Flexibility
Analysis (FRFA) was prepared that fully
complies with the requirements of Regulatory
Flexibility Act.

The changes made in response to the
Governor’s request do not change the
basis for that certification. In response
to the FRFA, the Office of the Chief
Counsel for Advocacy of the Small
Business Administration (SBA) received
several comments critical of certain
portions of the FRFA, specifically as
regards the treatment of submerged
cultural resources and the impacts to
treasure salvors. Comments were also
received from the Florida Keys Marine
Life Association raising concerns that
the impacts to their industry have not
been properly qualified in the economic
impact analysis. Because of the time
provided by the forty-five day review
period under the National Marine
Sanctuaries Act, NOAA is
supplementing the FRFA to address the
comments received by the SBA. The
final supplemental FRFA will be
completed prior to the effective date of
these regulations. Upon its completion,
NOAA will publish a Federal Register
notice summarizing the supplemental
FRFA and announcing its availability,
and, if appropriate, making any changes
to the regulations NOAA determines are
necessary as a result of the
supplemental FRFA.

List of Subjects in 15 CFR Parts 922,
929, and 937

Administrative practice and
procedure, Coastal zone, Education,
Environmental protection, Marine
resources, Natural resources, Penalties,

Recreation and recreation areas,
Reporting and recordkeeping
requirements, Research.

Dated: June 5, 1997.
Nancy Foster,
Assistant Administrator for Ocean Services
and Coastal Zone Management.

Accordingly, for the reasons set forth
above, 15 CFR part 922 is amended as
follows:

PART 922—NATIONAL MARINE
SANCTUARY PROGRAM
REGULATIONS

1. The authority citation for part 922
continues to read as follows:

Authority: 16 U.S.C. 1431 et seq.

2. Part 922 is amended by revising
subpart P to read as follows:

Subpart P—Florida Keys National
Marine Sanctuary

Sec.
922.160 Purpose.
922.161 Boundary.
922.162 Definitions.
922.163 Prohibited activities—Sanctuary-

wide.
922.164 Additional activity regulations by

Sanctuary area.
922.165 Emergency regulations.
922.166 Permits—application procedures

and issuance criteria.
922.167 Certification of preexisting leases,

licenses, permits, approvals, other
authorizations, or rights to conduct a
prohibited activity.

Appendix I to Subpart P of Part 922—Florida
Keys National Marine Sanctuary
Boundary Coordinates

Appendix II to Subpart P of Part 922—
Existing Management Areas Boundary
Coordinates

Appendix III to Subpart P of Part 922—
Wildlife Management Areas Access
Restrictions

Appendix IV to Subpart P of Part 922—
Ecological Reserves Boundary
Coordinates

Appendix V to Subpart P of Part 922—
Sanctuary Preservation Areas Boundary
Coordinates

Appendix VI to Subpart P of Part 922—
Special-use Areas Boundary Coordinates
and Use Designations

Appendix VII to Subpart P of Part 922—
Areas To Be Avoided Boundary
Coordinates

Appendix VIII to Subpart P of Part 922—
Marine Life Rule [As Excerpted From
Chapter 46–42 of the Florida
Administrative Code]

Subpart P—Florida Keys National
Marine Sanctuary

§ 922.160 Purpose.
(a) The purpose of the regulations in

this subpart is to implement the
comprehensive management plan for
the Florida Keys National Marine

Sanctuary by regulating activities
affecting the resources of the Sanctuary
or any of the qualities, values, or
purposes for which the Sanctuary is
designated, in order to protect, preserve
and manage the conservation,
ecological, recreational, research,
educational, historical, and aesthetic
resources and qualities of the area. In
particular, the regulations in this part
are intended to protect, restore, and
enhance the living resources of the
Sanctuary, to contribute to the
maintenance of natural assemblages of
living resources for future generations,
to provide places for species dependent
on such living resources to survive and
propagate, to facilitate to the extent
compatible with the primary objective
of resource protection all public and
private uses of the resources of the
Sanctuary not prohibited pursuant to
other authorities, to reduce conflicts
between such compatible uses, and to
achieve the other policies and purposes
of the Florida Keys National Marine
Sanctuary and Protection Act and the
National Marine Sanctuaries Act.

(b) Section 304(e) of the NMSA
requires the Secretary to review
management plans and regulations
every five years, and make necessary
revisions. Upon completion of the five
year review of the Sanctuary
management plan and regulations, the
Secretary will repropose the regulations
in their entirety with any proposed
changes thereto, including those
regulations in subparts A and E of this
part that apply to the Sanctuary. The
Governor of the State of Florida will
have the opportunity to review the re-
proposed regulations before they take
effect and if the Governor certifies such
regulations as unacceptable, they will
not take effect in State waters of the
Sanctuary.

§ 922.161 Boundary.

The Sanctuary consists of all
submerged lands and waters from the
mean high water mark to the boundary
described in Appendix I to this subpart,
with the exception of areas within the
Dry Tortugas National Park. Appendix I
to this subpart sets forth the precise
Sanctuary boundary established by the
Florida Keys National Marine Sanctuary
and Protection Act. (See FKNMSPA
§ 5(b)(2)).

§ 922.162 Definitions.

(a) The following definitions apply to
the Florida Keys National Marine
Sanctuary regulations. To the extent that
a definition appears in § 922.3 and this
section, the definition in this section
governs.
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Acts means the Florida Keys National
Marine Sanctuary and Protection Act, as
amended, (FKNMSPA) (Pub. L. 101–
605), and the National Marine
Sanctuaries Act (NMSA), also known as
Title III of the Marine Protection,
Research, and Sanctuaries Act, as
amended, (MPRSA) (16 U.S.C. 1431 et
seq.).

Adverse effect means any factor, force,
or action that independently or
cumulatively damages, diminishes,
degrades, impairs, destroys, or
otherwise harms any Sanctuary
resource, as defined in section 302(8) of
the NMSA (16 U.S.C. 1432(8)) and in
this section, or any of the qualities,
values, or purposes for which the
Sanctuary is designated.

Airboat means a vessel operated by
means of a motor driven propeller that
pushes air for momentum.

Areas To Be Avoided means the areas
in which vessel operations are
prohibited pursuant to section 6(a)(1) of
the FKNMSPA (see § 922.164(a)).
Appendix VII to this subpart sets forth
the geographic coordinates of these
areas, including any modifications
thereto made in accordance with section
6(a)(3) of the FKNMSPA.

Closed means all entry or use is
prohibited.

Coral means the corals of the Class
Hydrozoa (stinging and hydrocorals);
the Class Anthozoa, Subclass
Hexacorallia, Order Scleractinia (stony
corals) and Antipatharia (black corals).

Coral area means marine habitat
where coral growth abounds including
patch reefs, outer bank reefs, deepwater
banks, and hardbottoms.

Coral reefs means the hard bottoms,
deep-water banks, patch reefs, and outer
bank reefs.

Ecological Reserve means an area of
the Sanctuary consisting of contiguous,
diverse habitats, within which uses are
subject to conditions, restrictions and
prohibitions, including access
restrictions, intended to minimize
human influences, to provide natural
spawning, nursery, and permanent
residence areas for the replenishment
and genetic protection of marine life,
and also to protect and preserve natural
assemblages of habitats and species
within areas representing a broad
diversity of resources and habitats
found within the Sanctuary. Appendix
IV to this subpart sets forth the
geographic coordinates of these areas.

Existing Management Area means an
area of the Sanctuary that is within or
is a resource management area
established by NOAA or by another
Federal authority of competent
jurisdiction as of the effective date of
these regulations where protections

above and beyond those provided by
Sanctuary-wide prohibitions and
restrictions are needed to adequately
protect resources. Appendix II to this
subpart sets forth the geographic
coordinates of these areas.

Exotic species means a species of
plant, invertebrate, fish, amphibian,
reptile or mammal whose natural
zoogeographic range would not have
included the waters of the Atlantic
Ocean, Caribbean, or Gulf of Mexico
without passive or active introduction
to such area through anthropogenic
means.

Fish means finfish, mollusks,
crustaceans, and all forms of marine
animal and plant life other than marine
mammals and birds.

Fishing means:
(1) The catching, taking, or harvesting

of fish; the attempted catching, taking,
or harvesting of fish; any other activity
which can reasonably be expected to
result in the catching, taking, or
harvesting of fish; or any operation at
sea in support of, or in preparation for,
any activity described in this
subparagraph (1).

(2) Such term does not include any
scientific research activity which is
conducted by a scientific research
vessel.

Hardbottom means a submerged
marine community comprised of
organisms attached to exposed solid
rock substrate. Hardbottom is the
substrate to which corals may attach but
does not include the corals themselves.

Idle speed only/no-wake means a
speed at which a boat is operated that
is no greater than 4 knots or does not
produce a wake.

Idle speed only/no-wake zone means
a portion of the Sanctuary where the
speed at which a boat is operated may
be no greater than 4 knots or may not
produce a wake.

Live rock means any living marine
organism or an assemblage thereof
attached to a hard substrate, including
dead coral or rock but not individual
mollusk shells (e.g., scallops, clams,
oysters). Living marine organisms
associated with hard bottoms, banks,
reefs, and live rock may include, but are
not limited to: sea anemones (Phylum
Cnidaria: Class Anthozoa: Order
Actinaria); sponges (Phylum Porifera);
tube worms (Phylum Annelida),
including fan worms, feather duster
worms, and Christmas tree worms;
bryozoans (Phylum Bryzoa); sea squirts
(Phylum Chordata); and marine algae,
including Mermaid’s fan and cups
(Udotea spp.), corraline algae, green
feather, green grape algae (Caulerpa
spp.) and watercress (Halimeda spp.).

Marine life species means any species
of fish, invertebrate, or plant included
in sections (2), (3), or (4) of Rule 46–
42.001, Florida Administrative Code,
reprinted in Appendix VIII to this
subpart.

Military activity means an activity
conducted by the Department of Defense
with or without participation by foreign
forces, other than civil engineering and
other civil works projects conducted by
the U.S. Army Corps of Engineers.

No-access buffer zone means a
portion of the Sanctuary where vessels
are prohibited from entering regardless
of the method of propulsion.

No motor zone means an area of the
Sanctuary where the use of internal
combustion motors is prohibited. A
vessel with an internal combustion
motor may access a no motor zone only
through the use of a push pole, paddle,
sail, electric motor or similar means of
operation but is prohibited from using
it’s internal combustion motor.

Not available for immediate use
means not readily accessible for
immediate use, e.g., by being stowed
unbaited in a cabin, locker, rod holder,
or similar storage area, or by being
securely covered and lashed to a deck
or bulkhead.

Officially marked channel means a
channel marked by Federal, State of
Florida, or Monroe County officials of
competent jurisdiction with
navigational aids except for channels
marked idle speed only/no wake.

Personal watercraft means any jet or
air-powered watercraft operated by
standing, sitting, or kneeling on or
behind the vessel, in contrast to a
conventional boat, where the operator
stands or sits inside the vessel, and that
uses an inboard engine to power a water
jet pump for propulsion, instead of a
propeller as in a conventional boat.

Prop dredging means the use of a
vessel’s propulsion wash to dredge or
otherwise alter the seabed of the
Sanctuary. Prop dredging includes, but
is not limited to, the use of propulsion
wash deflectors or similar means of
dredging or otherwise altering the
seabed of the Sanctuary. Prop dredging
does not include the disturbance to
bottom sediments resulting from normal
vessel propulsion.

Prop scarring means the injury to
seagrasses or other immobile organisms
attached to the seabed of the Sanctuary
caused by operation of a vessel in a
manner that allows its propeller or other
running gear, or any part thereof, to
cause such injury (e.g., cutting seagrass
rhizomes). Prop scarring does not
include minor disturbances to bottom
sediments or seagrass blades resulting
from normal vessel propulsion.



32163Federal Register / Vol. 62, No. 113 / Thursday, June 12, 1997 / Rules and Regulations

Residential shoreline means any man-
made or natural:

(1) Shoreline,
(2) Canal mouth,
(3) Basin, or
(4) Cove adjacent to any residential

land use district, including improved
subdivision, suburban residential or
suburban residential limited, sparsely
settled, urban residential, and urban
residential mobile home under the
Monroe County land development
regulations.

Sanctuary means the Florida Keys
National Marine Sanctuary.

Sanctuary Preservation Area means
an area of the Sanctuary that
encompasses a discrete, biologically
important area, within which uses are
subject to conditions, restrictions and
prohibitions, including access
restrictions, to avoid concentrations of
uses that could result in significant
declines in species populations or
habitat, to reduce conflicts between
uses, to protect areas that are critical for
sustaining important marine species or
habitats, or to provide opportunities for
scientific research. Appendix V to this
subpart sets forth the geographic
coordinates of these areas.

Sanctuary wildlife means any species
of fauna, including avifauna, that
occupy or utilize the submerged
resources of the Sanctuary as nursery
areas, feeding grounds, nesting sites,
shelter, or other habitat during any
portion of their life cycles.

Seagrass means any species of marine
angiosperms (flowering plants) that
inhabit portions of the seabed in the
Sanctuary. Those species include, but
are not limited to: Thalassia testudinum
(turtle grass); Syringodium filiforme
(manatee grass); Halodule wrightii
(shoal grass); Halophila decipiens, H.
engelmannii, H. johnsonii; and Ruppia
maritima.

Special-use Area means an area of the
Sanctuary set aside for scientific
research and educational purposes,
recovery or restoration of Sanctuary
resources, monitoring, to prevent use or
user conflicts, to facilitate access and
use, or to promote public use and
understanding of Sanctuary resources.
Appendix VI to this subpart sets forth
the geographic coordinates of these
areas.

Tank vessel means any vessel that is
constructed or adapted to carry, or that
carries, oil or hazardous material in bulk
as cargo or cargo residue, and that—

(1) Is a United States flag vessel;
(2) Operates on the navigable waters

of the United States; or
(3) Transfers oil or hazardous material

in a port or place subject to the

jurisdiction of the United States [46
U.S.C. 2101].

Traditional fishing means those
commercial or recreational fishing
activities that were customarily
conducted within the Sanctuary prior to
its designation as identified in the
Environmental Impact Statement and
Management Plan for this Sanctuary.

Tropical fish means any species
included in section (2) of Rule 46–
42.001, Florida Administrative Code,
reproduced in Appendix VIII to this
subpart, or any part thereof.

Vessel means a watercraft of any
description, including, but not limited
to, motorized and non-motorized
watercraft, personal watercraft, airboats,
and float planes while maneuvering on
the water, capable of being used as a
means of transportation in/on the waters
of the Sanctuary. For purposes of this
part, the terms ‘‘vessel,’’ ‘‘watercraft,’’
and ‘‘boat’’ have the same meaning.

Wildlife Management Area means an
area of the Sanctuary established for the
management, protection, and
preservation of Sanctuary wildlife
resources, including such an area
established for the protection and
preservation of endangered or
threatened species or their habitats,
within which access is restricted to
minimize disturbances to Sanctuary
wildlife; to ensure protection and
preservation consistent with the
Sanctuary designation and other
applicable law governing the protection
and preservation of wildlife resources in
the Sanctuary. Appendix III to this
subpart lists these areas and their access
restrictions.

(b) Other terms appearing in the
regulations in this part are defined at 15
CFR 922.3, and/or in the Marine
Protection, Research, and Sanctuaries
Act (MPRSA), as amended, 33 U.S.C.
1401 et seq. and 16 U.S.C. 1431 et seq.

§ 922.163 Prohibited activities—
Sanctuary-wide.

(a) Except as specified in paragraph
(b) through (e) of this section, the
following activities are prohibited and
thus are unlawful for any person to
conduct or to cause to be conducted:

(1) Mineral and hydrocarbon
exploration, development and
production. Exploring for, developing,
or producing minerals or hydrocarbons
within the Sanctuary.

(2) Removal of, injury to, or
possession of coral or live rock. (i)
Moving, removing, taking, harvesting,
damaging, disturbing, breaking, cutting,
or otherwise injuring, or possessing
(regardless of where taken from) any
living or dead coral, or coral formation,
or attempting any of these activities,

except as permitted under 50 CFR part
638.

(ii) Harvesting, or attempting to
harvest, any live rock from the
Sanctuary, or possessing (regardless of
where taken from) any live rock within
the Sanctuary, except as authorized by
a permit for the possession or harvest
from aquaculture operations in the
Exclusive Economic Zone, issued by the
National Marine Fisheries Service
pursuant to applicable regulations
under the appropriate Fishery
Management Plan, or as authorized by
the applicable State authority of
competent jurisdiction within the
Sanctuary for live rock cultured on State
submerged lands leased from the State
of Florida, pursuant to applicable State
law. See § 370.027, Florida Statutes and
implementing regulations.

(3) Alteration of, or construction on,
the seabed. Drilling into, dredging, or
otherwise altering the seabed of the
Sanctuary, or engaging in prop-
dredging; or constructing, placing or
abandoning any structure, material, or
other matter on the seabed of the
Sanctuary, except as an incidental result
of:

(i) Anchoring vessels in a manner not
otherwise prohibited by this part (see
§§ 922.163(a)(5)(ii) and
922.164(d)(1)(v));

(ii) Traditional fishing activities not
otherwise prohibited by this part;

(iii) Installation and maintenance of
navigational aids by, or pursuant to
valid authorization by, any Federal,
State, or local authority of competent
jurisdiction;

(iv) Harbor maintenance in areas
necessarily associated with Federal
water resource development projects in
existence on July 1, 1997, including
maintenance dredging of entrance
channels and repair, replacement, or
rehabilitation of breakwaters or jetties;

(v) Construction, repair, replacement,
or rehabilitation of docks, seawalls,
breakwaters, piers, or marinas with less
than ten slips authorized by any valid
lease, permit, license, approval, or other
authorization issued by any Federal,
State, or local authority of competent
jurisdiction.

(4) Discharge or deposit of materials
or other matter. (i) Discharging or
depositing, from within the boundary of
the Sanctuary, any material or other
matter, except:

(A) Fish, fish parts, chumming
materials, or bait used or produced
incidental to and while conducting a
traditional fishing activity in the
Sanctuary;

(B) Biodegradable effluent incidental
to vessel use and generated by a marine
sanitation device approved in
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accordance with section 312 of the
Federal Water Pollution Control Act, as
amended, (FWPCA), 33 U.S.C. 1322 et
seq.;

(C) Water generated by routine vessel
operations (e.g., deck wash down and
graywater as defined in section 312 of
the FWPCA), excluding oily wastes from
bilge pumping; or

(D) Cooling water from vessels or
engine exhaust;

(ii) Discharging or depositing, from
beyond the boundary of the Sanctuary,
any material or other matter that
subsequently enters the Sanctuary and
injures a Sanctuary resource or quality,
except those listed in paragraph (a)(4)(i)
(A) through (D) of this section and those
authorized under Monroe County land
use permits or under State permits.

(5) Operation of vessels. (i) Operating
a vessel in such a manner as to strike
or otherwise injure coral, seagrass, or
any other immobile organism attached
to the seabed, including, but not limited
to, operating a vessel in such a manner
as to cause prop-scarring.

(ii) Having a vessel anchored on living
coral other than hardbottom in water
depths less than 40 feet when visibility
is such that the seabed can be seen.

(iii) Except in officially marked
channels, operating a vessel at a speed
greater than 4 knots or in manner which
creates a wake:

(A) Within an area designated idle
speed only/no wake;

(B) Within 100 yards of navigational
aids indicating emergent or shallow
reefs (international diamond warning
symbol);

(C) Within 100 feet of the red and
white ‘‘divers down’’ flag (or the blue
and white ‘‘alpha’’ flag in Federal
waters);

(D) Within 100 yards of residential
shorelines; or

(E) Within 100 yards of stationary
vessels.

(iv) Operating a vessel in such a
manner as to injure or take wading,
roosting, or nesting birds or marine
mammals.

(v) Operating a vessel in a manner
which endangers life, limb, marine
resources, or property.

(6) Conduct of diving/snorkeling
without flag. Diving or snorkeling
without flying in a conspicuous manner
the red and white ‘‘divers down’’ flag
(or the blue and white ‘‘alpha’’ flag in
Federal waters).

(7) Release of exotic species.
Introducing or releasing an exotic
species of plant, invertebrate, fish,
amphibian, or mammals into the
Sanctuary.

(8) Damage or removal of markers.
Marking, defacing, or damaging in any

way or displacing, removing, or
tampering with any official signs,
notices, or placards, whether temporary
or permanent, or with any navigational
aids, monuments, stakes, posts, mooring
buoys, boundary buoys, trap buoys, or
scientific equipment.

(9) Movement of, removal of, injury to,
or possession of Sanctuary historical
resources. Moving, removing, injuring,
or possessing, or attempting to move,
remove, injure, or possess, a Sanctuary
historical resource.

(10) Take or possession of protected
wildlife. Taking any marine mammal,
sea turtle, or seabird in or above the
Sanctuary, except as authorized by the
Marine Mammal Protection Act, as
amended, (MMPA), 16 U.S.C. 1361 et
seq., the Endangered Species Act, as
amended, (ESA), 16 U.S.C. 1531 et seq.,
and the Migratory Bird Treaty Act, as
amended, (MBTA) 16 U.S.C. 703 et seq.

(11) Possession or use of explosives or
electrical charges. Possessing, or using
explosives, except powerheads, or
releasing electrical charges within the
Sanctuary.

(12) Harvest or possession of marine
life species. Harvesting, possessing, or
landing any marine life species, or part
thereof, within the Sanctuary, except in
accordance with rules 46–42.001
through 46–42.003, 46–42.0035, and 46–
42.004 through 46–42.007, and
46.42.009 of the Florida Administrative
Code, reproduced in Appendix VIII to
this subpart, and such rules shall apply
mutatis mutandis (with necessary
editorial changes) to all Federal and
State waters within the Sanctuary.

(13) Interference with law
enforcement. Interfering with,
obstructing, delaying or preventing an
investigation, search, seizure, or
disposition of seized property in
connection with enforcement of the
Acts or any regulation or permit issued
under the Acts.

(b) Notwithstanding the prohibitions
in this section and in § 922.164, and any
access and use restrictions imposed
pursuant thereto, a person may conduct
an activity specifically authorized by,
and conducted in accordance with the
scope, purpose, terms, and conditions
of, a National Marine Sanctuary permit
issued pursuant to § 922.166.

(c) Notwithstanding the prohibitions
in this section and in § 922.164, and any
access and use restrictions imposed
pursuant thereto, a person may conduct
an activity specifically authorized by a
valid Federal, State, or local lease,
permit, license, approval, or other
authorization in existence on the
effective date of these regulations, or by
any valid right of subsistence use or
access in existence on the effective date

of these regulations, provided that the
holder of such authorization or right
complies with § 922.167 and with any
terms and conditions on the exercise of
such authorization or right imposed by
the Director as a condition of
certification as he or she deems
reasonably necessary to achieve the
purposes for which the Sanctuary was
designated.

(d) Notwithstanding the prohibitions
in this section and in § 922.164, and any
access and use restrictions imposed
pursuant thereto, a person may conduct
an activity specifically authorized by
any valid Federal, State, or local lease,
permit, license, approval, or other
authorization issued after the effective
date of these regulations, provided that
the applicant complies with § 922.168,
the Director notifies the applicant and
authorizing agency that he or she does
not object to issuance of the
authorization, and the applicant
complies with any terms and conditions
the Director deems reasonably necessary
to protect Sanctuary resources and
qualities. Amendments, renewals and
extensions of authorizations in
existence on the effective date of these
regulations constitute authorizations
issued after the effective date of these
regulations.

(e) (1) All military activities shall be
carried out in a manner that avoids to
the maximum extent practical any
adverse impacts on Sanctuary resources
and qualities. The prohibitions in
paragraph (a) of this section and
§ 922.164 do not apply to existing
classes of military activities which were
conducted prior to the effective date of
these regulations, as identified in the
Environmental Impact Statement and
Management Plan for the Sanctuary.
New military activities in the Sanctuary
are allowed and may be exempted from
the prohibitions in paragraph (a) of this
section and in § 922.164 by the Director
after consultation between the Director
and the Department of Defense pursuant
to section 304(d) of the NMSA. When a
military activity is modified such that it
is likely to destroy, cause the loss of, or
injure a Sanctuary resource or quality in
a manner significantly greater than was
considered in a previous consultation
under section 304(d) of the NMSA, or it
is likely to destroy, cause the loss of, or
injure a Sanctuary resource or quality
not previously considered in a previous
consultation under section 304(d) of the
NMSA, the activity is considered a new
activity for purposes of this paragraph.
If it is determined that an activity may
be carried out, such activity shall be
carried out in a manner that avoids to
the maximum extent practical any
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adverse impact on Sanctuary resources
and qualities.

(2) In the event of threatened or actual
destruction of, loss of, or injury to a
Sanctuary resource or quality resulting
from an untoward incident, including
but not limited to spills and groundings
caused by the Department of Defense,
the cognizant component shall promptly
coordinate with the Director for the
purpose of taking appropriate actions to
prevent, respond to or mitigate the harm
and, if possible, restore or replace the
Sanctuary resource or quality.

(f) The prohibitions contained in
paragraph (a)(5) of this section do not
apply to Federal, State and local officers
while performing enforcement duties
and/or responding to emergencies that
threaten life, property, or the
environment in their official capacity.

(g) Notwithstanding paragraph (b) of
this section and paragraph (a) of
§ 922.168, in no event may the Director
issue a permit under § 922.166
authorizing, or otherwise approve, the
exploration for, leasing, development, or
production of minerals or hydrocarbons
within the Sanctuary, the disposal of
dredged material within the Sanctuary
other than in connection with beach
renourishment or Sanctuary restoration
projects, or the discharge of untreated or
primary treated sewage (except by a
certification, pursuant to § 922.167, of a
valid authorization in existence on the
effective date of these regulations), and
any purported authorizations issued by
other authorities after the effective date
of these regulations for any of these
activities within the Sanctuary shall be
invalid.

(h) Any amendment to these
regulations shall not take effect in
Florida State waters until approved by
the Board of Trustees of the Internal
Improvement Trust Fund of the State of
Florida. Any fishery regulations in the
Sanctuary shall not take effect in Florida
State waters until established by the
Florida Marine Fisheries Commission.

§ 922.164 Additional activity regulations
by Sanctuary area.

In addition to the prohibitions set
forth in § 922.163, which apply
throughout the Sanctuary, the following
regulations apply with respect to
activities conducted within the
Sanctuary areas described in this
section and in Appendix (II) through
(VII) to this subpart. Activities located
within two or more overlapping
Sanctuary areas are concurrently subject
to the regulations applicable to each
overlapping area.

(a) Areas To Be Avoided. Operating a
tank vessel or a vessel greater than 50
meters in registered length is prohibited

in all areas to be avoided, except if such
vessel is a public vessel and its
operation is essential for national
defense, law enforcement, or responses
to emergencies that threaten life,
property, or the environment. Appendix
VII to this subpart sets forth the
geographic coordinates of these areas.

(b) Existing Management Areas.—(1)
Key Largo and Looe Key Management
Areas. The following activities are
prohibited within the Key Largo and
Looe Key Management Areas (also
known as the Key Largo and Looe Key
National Marine Sanctuaries) described
in Appendix II to this subpart:

(i) Removing, taking, damaging,
harmfully disturbing, breaking, cutting,
spearing or similarly injuring any coral
or other marine invertebrate, or any
plant, soil, rock, or other material,
except commercial taking of spiny
lobster and stone crab by trap and
recreational taking of spiny lobster by
hand or by hand gear which is
consistent with these regulations and
the applicable regulations implementing
the applicable Fishery Management
Plan.

(ii) Taking any tropical fish.
(iii) Fishing with wire fish traps,

bottom trawls, dredges, fish sleds, or
similar vessel-towed or anchored
bottom fishing gear or nets.

(iv) Fishing with, carrying or
possessing, except while passing
through without interruption or for law
enforcement purposes: pole spears, air
rifles, bows and arrows, slings,
Hawaiian slings, rubber powered
arbaletes, pneumatic and spring-loaded
guns or similar devices known as
spearguns.

(2) Great White Heron and Key West
National Wildlife Refuge Management
Areas. Operating a personal watercraft,
operating an airboat, or water skiing
except within Township 66 South,
Range 29 East, Sections 5, 11, 12 and 14;
Township 66 South, Range 28 East,
Section 2; Township 67 South, Range 26
East, Sections 16 and 20, all Tallahassee
Meridian, are prohibited within the
marine portions of the Great White
Heron and Key West National Wildlife
Refuge Management Areas described in
Appendix II to this subpart.

(c) Wildlife Management Areas. (1)
Marine portions of the Wildlife
Management Areas listed in Appendix
III to this subpart or portions thereof
may be designated ‘‘idle speed only/no-
wake,’’ ‘‘no-motor’’ or ‘‘no-access
buffer’’ zones or ‘‘closed’’. The Director,
in cooperation with other Federal, State,
or local resource management
authorities, as appropriate, shall post
signs conspicuously, using mounting
posts, buoys, or other means according

to location and purpose, at appropriate
intervals and locations, clearly
delineating an area as an ‘‘idle speed
only/no wake’’, a ‘‘no-motor’’, or a ‘‘no-
access buffer’’ zone or as ‘‘closed’’, and
allowing instant, long-range recognition
by boaters. Such signs shall display the
official logo of the Sanctuary.

(2) The following activities are
prohibited within the marine portions of
the Wildlife Management Areas listed in
Appendix III to this subpart:

(i) In those marine portions of any
Wildlife Management Area designated
an ‘‘idle speed only/no wake’’ zone in
Appendix III to this subpart, operating
a vessel at a speed greater that idle
speed only/no wake.

(ii) In those marine portions of any
Wildlife Management Area designated a
‘‘no-motor’’ zone in Appendix III to this
subpart, using internal combustion
motors or engines for any purposes. A
vessel with an internal combustion
motor or engine may access a ‘‘no-
motor’’ zone only through the use of a
push pole, paddle, sail, electric motor or
similar means of propulsion.

(iii) In those marine portions of any
Wildlife Management Area designated a
‘‘no-access buffer’’ zone in Appendix III
of this subpart, entering the area by
vessel.

(iv) In those marine portions of any
Wildlife Management Area designated
as closed in Appendix III of this
subpart, entering or using the area.

(3) The Director shall coordinate with
other Federal, State, or local resource
management authorities, as appropriate,
in the establishment and enforcement of
access restrictions described in
paragraph (c)(2) (i)–(iv) of this section in
the marine portions of Wildlife
Management Areas.

(4) The Director may modify the
number and location of access
restrictions described in paragraph (c)(2)
(i)–(iv) of this section within the marine
portions of a Wildlife Management Area
if the Director finds that such action is
reasonably necessary to minimize
disturbances to Sanctuary wildlife, or to
ensure protection and preservation of
Sanctuary wildlife consistent with the
purposes of the Sanctuary designation
and other applicable law governing the
protection and preservation of wildlife
resources in the Sanctuary. The Director
will effect such modification by:

(i) Publishing in the Federal Register,
after notice and an opportunity for
public comments in accordance, an
amendment to the list of such areas set
forth in Appendix III to this subpart,
and a notice regarding the time and
place where maps depicting the precise
locations of such restrictions will be
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made available for public inspection,
and

(ii) Posting official signs delineating
such restrictions in accordance with
paragraph (c)(1) of this section.

(d) Ecological Reserves and Sanctuary
Preservation Areas. (1) The following
activities are prohibited within the
Ecological Reserves described in
Appendix IV to this subpart, and within
the Sanctuary Preservation Areas,
described in Appendix V to this
subpart:

(i) Discharging or depositing any
material or other matter except cooling
water or engine exhaust.

(ii) Possessing, moving, harvesting,
removing, taking, damaging, disturbing,
breaking, cutting, spearing, or otherwise
injuring any coral, marine invertebrate,
fish, bottom formation, algae, seagrass or
other living or dead organism, including
shells, or attempting any of these
activities. However, fish, invertebrates,
and marine plants may be possessed
aboard a vessel in an Ecological Reserve
or Sanctuary Preservation Area,
provided such resources can be shown
not to have been harvested within,
removed from, or taken within, the
Ecological Reserve or Sanctuary
Preservation Area, as applicable, by
being stowed in a cabin, locker, or
similar storage area prior to entering and
during transit through such reserves or
areas, provided further that in an
Ecological Reserve or Sanctuary
Preservation Area located in Florida
State waters, such vessel is in
continuous transit through the
Ecological Reserve or Sanctuary
Preservation Area.

(iii) Except for catch and release
fishing by trolling in the Conch Reef,
Alligator Reef, Sombrero Reef, and Sand
Key SPAs, fishing by any means.
However, gear capable of harvesting fish
may be aboard a vessel in an Ecological
Reserve or Sanctuary Preservation Area,
provided such gear is not available for
immediate use when entering and
during transit through such Ecological
Reserve or Sanctuary Preservation Area,
and no presumption of fishing activity
shall be drawn therefrom.

(iv) Touching living or dead coral,
including but not limited to, standing
on a living or dead coral formation.

(v) Placing any anchor in a way that
allows the anchor or any portion of the
anchor apparatus (including the anchor,
chain or rope) to touch living or dead
coral, or any attached organism. When
anchoring dive boats, the first diver
down must inspect the anchor to ensure
that it is not touching living or dead
coral, and will not shift in such a way
as to touch such coral or other attached
organisms. No further diving shall take

place until the anchor is placed in
accordance with these requirements.

(vi) Anchoring instead of mooring
when a mooring buoy is available or
anchoring in other than a designated
anchoring area when such areas have
been designated and are available.

(vii) Except for passage without
interruption through the area, for law
enforcement purposes, or for purposes
of monitoring pursuant to paragraph
(d)(2) of this section, violating a
temporary access restriction imposed by
the Director pursuant to paragraph (d)(2)
of this section.

(2) The Director may temporarily
restrict access to any portion of any
Sanctuary Preservation Area or
Ecological Reserve if the Director, on the
basis of the best available data,
information and studies, determines
that a concentration of use appears to be
causing or contributing to significant
degradation of the living resources of
the area and that such action is
reasonably necessary to allow for
recovery of the living resources of such
area. The Director will provide for
continuous monitoring of the area
during the pendency of the restriction.
The Director will provide public notice
of the restriction by publishing a notice
in the Federal Register, and by such
other means as the Director may deem
appropriate. The Director may only
restrict access to an area for a period of
60 days, with one additional 60 day
renewal. The Director may restrict
access to an area for a longer period
pursuant to a notice and opportunity for
public comment rulemaking under the
Administrative Procedure Act. Such
restriction will be kept to the minimum
amount of area necessary to achieve the
purposes thereof.

(e) Special-use Areas. (1) The Director
may set aside discrete areas of the
Sanctuary as Special-use Areas, and, by
designation pursuant to this paragraph,
impose the access and use restrictions
specified in paragraph (e)(3) of this
section. Special-use Areas are described
in Appendix VI to this subpart, in
accordance with the following
designations and corresponding
objectives:

(i) ‘‘Recovery area’’ to provide for the
recovery of Sanctuary resources from
degradation or other injury attributable
to human uses;

(ii) ‘‘Restoration area’’ to provide for
restoration of degraded or otherwise
injured Sanctuary resources;

(iii) ‘‘Research-only area’’ to provide
for scientific research or education
relating to protection and management,
through the issuance of a Sanctuary
General permit for research pursuant to
§ 922.166 of these regulations; and

(iv) ‘‘Facilitated-use area’’ to provide
for the prevention of use or user
conflicts or the facilitation of access and
use, or to promote public use and
understanding, of Sanctuary resources
through the issuance of special-use
permits.

(2) A Special-use Area shall be no
larger than the size the Director deems
reasonably necessary to accomplish the
applicable objective.

(3) Persons conducting activities
within any Special-use Area shall
comply with the access and use
restrictions specified in this paragraph
and made applicable to such area by
means of its designation as a ‘‘recovery
area,’’ ‘‘restoration area,’’ ‘‘research-only
area,’’ or ‘‘facilitated-use area.’’ Except
for passage without interruption
through the area or for law enforcement
purposes, no person may enter a
Special-use Area except to conduct or
cause to be conducted the following
activities:

(i) in such area designated as a
‘‘recovery area’’ or a ‘‘restoration area’’,
habitat manipulation related to
restoration of degraded or otherwise
injured Sanctuary resources, or
activities reasonably necessary to
monitor recovery of degraded or
otherwise injured Sanctuary resources;

(ii) in such area designated as a
‘‘research only area’’, scientific research
or educational use specifically
authorized by and conducted in
accordance with the scope, purpose,
terms and conditions of a valid National
Marine Sanctuary General or Historical
Resources permit, or

(iii) in such area designated as a
‘‘facilitated-use area’’, activities
specified by the Director or specifically
authorized by and conducted in
accordance with the scope, purpose,
terms, and conditions of a valid Special-
use permit.

(4)(i) The Director may modify the
number of, location of, or designations
applicable to, Special-use Areas by
publishing in the Federal Register, after
notice and an opportunity for public
comment in accordance with the
Administrative Procedure Act, an
amendment to Appendix VI to this
subpart, except that, with respect to
such areas designated as a ‘‘recovery
area,’’ ‘‘restoration area,’’ or ‘‘research
only area,’’ the Director may modify the
number of, location of, or designation
applicable to, such areas by publishing
a notice of such action in the Federal
Register if the Director determines that
immediate action is reasonably
necessary to:

(A) Prevent significant injury to
Sanctuary resources where
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circumstances create an imminent risk
to such resources;

(B) Initiate restoration activity where
a delay in time would significantly
impair the ability of such restoration
activity to succeed;

(C) Initiate research activity where an
unforeseen natural event produces an
opportunity for scientific research that
may be lost if research is not initiated
immediately.

(ii) If the Director determines that a
notice of modification must be
promulgated immediately in accordance
with paragraph (e)(4)(i) of this section,
the Director will, as part of the same
notice, invite public comment and
specify that comments will be received
for 15 days after the effective date of the
notice. As soon as practicable after the
end of the comment period, the Director
will either rescind, modify or allow the
modification to remain unchanged
through notice in the Federal Register.

(f) Additional Wildlife Management
Areas, Ecological Reserves, Sanctuary
Preservation Areas, or Special-use
Areas, and additional restrictions in
such areas, shall not take effect in
Florida State waters unless first
approved by the Board of Trustees of the
Internal Improvement Trust Fund of the
State of Florida.

§ 922.165 Emergency regulations.

Where necessary to prevent or
minimize the destruction of, loss of, or
injury to a Sanctuary resource or
quality, or minimize the imminent risk
of such destruction, loss, or injury, any
and all activities are subject to
immediate temporary regulation,
including prohibition. Emergency
regulations shall not take effect in
Florida territorial waters until approved
by the Governor of the State of Florida.
Any temporary regulation may be in
effect for up to 60 days, with one 60-day
extension. Additional or extended
action will require notice and comment
rulemaking under the Administrative
Procedure Act, notice in local
newspapers, notice to Mariners, and
press releases.

§ 922.166 Permits—application
procedures and issuance criteria.

(a) National Marine Sanctuary General
Permit.—(1) A person may conduct an
activity prohibited by §§ 922.163 or
922.164, other than an activity involving
the survey/inventory, research/recovery,
or deaccession/transfer of Sanctuary
historical resources, if such activity is
specifically authorized by, and provided
such activity is conducted in
accordance with the scope, purpose,
terms and conditions of, a National

Marine Sanctuary General permit issued
under this paragraph (a).

(2) The Director, at his or her
discretion, may issue a General permit
under this paragraph (a), subject to such
terms and conditions as he or she deems
appropriate, if the Director finds that the
activity will:

(i) Further research or monitoring
related to Sanctuary resources and
qualities;

(ii) Further the educational value of
the Sanctuary;

(iii) Further the natural or historical
resource value of the Sanctuary;

(iv) Further salvage or recovery
operations in or near the Sanctuary in
connection with a recent air or marine
casualty;

(v) Assist in managing the Sanctuary;
or

(vi) Otherwise further Sanctuary
purposes, including facilitating multiple
use of the Sanctuary, to the extent
compatible with the primary objective
of resource protection.

(3) The Director shall not issue a
General permit under this paragraph (a),
unless the Director also finds that:

(i) The applicant is professionally
qualified to conduct and complete the
proposed activity;

(ii) The applicant has adequate
financial resources available to conduct
and complete the proposed activity;

(iii) The duration of the proposed
activity is no longer than necessary to
achieve its stated purpose;

(iv) The methods and procedures
proposed by the applicant are
appropriate to achieve the proposed
activity’s goals in relation to the
activity’s impacts on Sanctuary
resources and qualities;

(v) The proposed activity will be
conducted in a manner compatible with
the primary objective of protection of
Sanctuary resources and qualities,
considering the extent to which the
conduct of the activity may diminish or
enhance Sanctuary resources and
qualities, any indirect, secondary or
cumulative effects of the activity, and
the duration of such effects;

(vi) It is necessary to conduct the
proposed activity within the Sanctuary
to achieve its purposes; and

(vii) The reasonably expected end
value of the activity to the furtherance
of Sanctuary goals and purposes
outweighs any potential adverse
impacts on Sanctuary resources and
qualities from the conduct of the
activity.

(4) For activities proposed to be
conducted within any of the areas
described in § 922.164 (b)–(e), the
Director shall not issue a permit unless
he or she further finds that such

activities will further and are consistent
with the purposes for which such area
was established, as described in
§§ 922.162 and 922.164 and in the
management plan for the Sanctuary.

(b) National Marine Sanctuary
Survey/Inventory of Historical
Resources Permit. (1) A person may
conduct an activity prohibited by
§§ 922.163 or 922.164 involving the
survey/inventory of Sanctuary historical
resources if such activity is specifically
authorized by, and is conducted in
accordance with the scope, purpose,
terms and conditions of, a Survey/
Inventory of Historical Resources permit
issued under this paragraph (b). Such
permit is not required if such survey/
inventory activity does not involve any
activity prohibited by §§ 922.163 or
922.164. Thus, survey/inventory
activities that are non-intrusive, do not
include any excavation, removal, or
recovery of historical resources, and do
not result in destruction of, loss of, or
injury to Sanctuary resources or
qualities do not require a permit.
However, if a survey/inventory activity
will involve test excavations or removal
of artifacts or materials for evaluative
purposes, a Survey/Inventory of
Historical Resources permit is required.
Regardless of whether a Survey/
Inventory permit is required, a person
may request such permit. Persons who
have demonstrated their professional
abilities under a Survey/Inventory
permit will be given preference over
other persons in consideration of the
issuance of a Research/Recovery permit.
While a Survey/Inventory permit does
not grant any rights with regards to
areas subject to pre-existing rights of
access which are still valid, once a
permit is issued for an area, other
survey/inventory permits will not be
issued for the same area during the
period for which the permit is valid.

(2) The Director, at his or her
discretion, may issue a Survey/
Inventory permit under this paragraph
(b), subject to such terms and conditions
as he or she deems appropriate, if the
Director finds that such activity:

(i) Satisfies the requirements for a
permit issued under paragraph (a)(3) of
this section;

(ii) Either will be non-intrusive, not
include any excavation, removal, or
recovery of historical resources, and not
result in destruction of, loss of, or injury
to Sanctuary resources or qualities, or if
intrusive, will involve no more than the
minimum manual alteration of the
seabed and/or the removal of artifacts or
other material necessary for evaluative
purposes and will cause no significant
adverse impacts on Sanctuary resources
or qualities; and
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(iii) That such activity will be
conducted in accordance with all
requirements of the Programmatic
Agreement for the Management of
Submerged Cultural Resources in the
Florida Keys National Marine Sanctuary
among NOAA, the Advisory Council on
Historic Preservation, and the State of
Florida (hereinafter SCR Agreement),
and that such permit issuance is in
accordance with such SCR Agreement.
Copies of the SCR Agreement may also
be examined at, and obtained from, the
Sanctuaries and Reserves Division,
Office of Ocean and Coastal Resource
Management, National Ocean Service,
National Oceanic and Atmospheric
Administration, 1305 East-West
Highway, 12th floor, Silver Spring, MD
20910; or from the Florida Keys
National Marine Sanctuary Office, P.O.
Box 500368, Marathon, FL 33050.

(c) National Marine Sanctuary
Research/Recovery of Sanctuary
Historical Resources Permit. (1) A
person may conduct any activity
prohibited by §§ 922.163 or 922.164
involving the research/recovery of
Sanctuary historical resources if such
activity is specifically authorized by,
and is conducted in accordance with the
scope, purpose, terms and conditions of,
a Research/Recovery of Historical
Resources permit issued under this
paragraph (c).

(2) The Director, at his or her
discretion, may issue a Research/
Recovery of Historical Resources permit,
under this paragraph (c), and subject to
such terms and conditions as he or she
deems appropriate, if the Director finds
that:

(i) Such activity satisfies the
requirements for a permit issued under
paragraph (a)(3) of this section;

(ii) The recovery of the resource is in
the public interest as described in the
SCR Agreement;

(iii) Recovery of the resource is part
of research to preserve historic
information for public use; and

(iv) Recovery of the resource is
necessary or appropriate to protect the
resource, preserve historical
information, and/or further the policies
and purposes of the NMSA and the
FKNMSPA, and that such permit
issuance is in accordance with, and that
the activity will be conducted in
accordance with, all requirements of the
SCR Agreement.

(d) National Marine Sanctuary
Special-use Permit. (1) A person may
conduct any commercial or concession-
type activity prohibited by §§ 922.163 or
922.164, if such activity is specifically
authorized by, and is conducted in
accordance with the scope, purpose,
terms and conditions of, a Special-use

permit issued under this paragraph (d).
A Special-use permit is required for the
deaccession/transfer of Sanctuary
historical resources.

(2) The Director, at his or her
discretion, may issue a Special-use
permit in accordance with this
paragraph (d), and subject to such terms
and conditions as he or she deems
appropriate and the mandatory terms
and conditions of section 310 of the
NMSA, if the Director finds that
issuance of such permit is reasonably
necessary to: establish conditions of
access to and use of any Sanctuary
resource; or promote public use and
understanding of any Sanctuary
resources. No permit may be issued
unless the activity is compatible with
the purposes for which the Sanctuary
was designated and can be conducted in
a manner that does not destroy, cause
the loss of, or injure any Sanctuary
resource, and if for the deaccession/
transfer of Sanctuary Historical
Resources, unless such permit issuance
is in accordance with, and that the
activity will be conducted in accordance
with, all requirements of the SCR
Agreement.

(3) The Director may assess and
collect fees for the conduct of any
activity authorized by a Special-use
permit issued pursuant to this
paragraph (d). No Special-use permit
shall be effective until all assessed fees
are paid, unless otherwise provided by
the Director by a fee schedule set forth
as a permit condition. In assessing a fee,
the Director shall include:

(i) All costs incurred, or expected to
be incurred, in reviewing and
processing the permit application,
including, but not limited to, costs for:

(A) Number of personnel;
(B) Personnel hours;
(C) Equipment;
(D) Biological assessments;
(E) Copying; and
(F) Overhead directly related to

reviewing and processing the permit
application;

(ii) All costs incurred, or expected to
be incurred, as a direct result of the
conduct of the activity for which the
Special-use permit is being issued,
including, but not limited to:

(A) The cost of monitoring the
conduct both during the activity and
after the activity is completed in order
to assess the impacts to Sanctuary
resources and qualities;

(B) The use of an official NOAA
observer, including travel and expenses
and personnel hours; and

(C) Overhead costs directly related to
the permitted activity; and

(iii) An amount which represents the
fair market value of the use of the

Sanctuary resource and a reasonable
return to the United States Government.

(4) Nothing in this paragraph (d) shall
be considered to require a person to
obtain a permit under this paragraph for
the conduct of any fishing activities
within the Sanctuary.

(e) Applications. (1) Applications for
permits should be addressed to the
Director, Office of Ocean and Coastal
Resource Management; ATTN:
Sanctuary Superintendent, Florida Keys
National Marine Sanctuary, P.O. Box
500368, Marathon, FL 33050. All
applications must include:

(i) A detailed description of the
proposed activity including a timetable
for completion of the activity and the
equipment, personnel and methodology
to be employed;

(ii) The qualifications and experience
of all personnel;

(iii) The financial resources available
to the applicant to conduct and
complete the proposed activity;

(iv) A statement as to why it is
necessary to conduct the activity within
the Sanctuary;

(v) The potential impacts of the
activity, if any, on Sanctuary resources
and qualities;

(vi) The benefit to be derived from the
activity; and

(vii) Such other information as the
Director may request depending on the
type of activity. Copies of all other
required licenses, permits, approvals, or
other authorizations must be attached to
the application.

(2) Upon receipt of an application, the
Director may request such additional
information from the applicant as he or
she deems reasonably necessary to act
on the application and may seek the
views of any persons. The Director may
require a site visit as part of the permit
evaluation. Unless otherwise specified,
the information requested must be
received by the Director within 30 days
of the postmark date of the request.
Failure to provide such additional
information on a timely basis may be
deemed by the Director to constitute
abandonment or withdrawal of the
permit application.

(f) A permit may be issued for a
period not exceeding five years. All
permits will be reviewed annually to
determine the permittee’s compliance
with permit scope, purpose, terms and
conditions and progress toward
reaching the stated goals and
appropriate action taken under
paragraph (g) of this section if
warranted. A permittee may request
permit renewal pursuant to the same
procedures for applying for a new
permit. Upon the permittee’s request for
renewal, the Director shall review all
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reports submitted by the permittee as
required by the permit conditions. In
order to renew the permit, the Director
must find that the:

(1) Activity will continue to further
the purposes for which the Sanctuary
was designated in accordance with the
criteria applicable to the initial issuance
of the permit;

(2) Permittee has at no time violated
the permit, or these regulations; and

(3) The activity has not resulted in
any unforeseen adverse impacts to
Sanctuary resources or qualities.

(g) The Director may amend, suspend,
or revoke a permit for good cause. The
Director may deny a permit application,
in whole or in part, if it is determined
that the permittee or applicant has acted
in violation of a previous permit, of
these regulations, of the NMSA or
FKNMSPA, or for other good cause. Any
such action shall be communicated in
writing to the permittee or applicant by
certified mail and shall set forth the
reason(s) for the action taken.
Procedures governing permit sanctions
and denials for enforcement reasons are
set forth in Subpart D of 15 CFR part
904.

(h) The applicant for or holder of a
National Marine Sanctuary permit may
appeal the denial, conditioning,
amendment, suspension or revocation of
the permit in accordance with the
procedures set forth in § 922.50.

(i) A permit issued pursuant to this
section other than a Special-use permit
is nontransferable. Special-use permits
may be transferred, sold, or assigned
with the written approval of the
Director. The permittee shall provide
the Director with written notice of any
proposed transfer, sale, or assignment
no less than 30 days prior to its
proposed consummation. Transfers,
sales, or assignments consummated in
violation of this requirement shall be
considered a material breach of the
Special-use permit, and the permit shall
be considered void as of the
consummation of any such transfer,
sale, or assignment.

(j) The permit or a copy thereof shall
be maintained in legible condition on
board all vessels or aircraft used in the
conduct of the permitted activity and be
displayed for inspection upon the
request of any authorized officer.

(k) Any permit issued pursuant to this
section shall be subject to the following
terms and conditions:

(1) All permitted activities shall be
conducted in a manner that does not
destroy, cause the loss of, or injure
Sanctuary resources or qualities, except
to the extent that such may be
specifically authorized.

(2) The permittee agrees to hold the
United States harmless against any
claims arising out of the conduct of the
permitted activities.

(3) All necessary Federal, State, and
local permits from all agencies with
jurisdiction over the proposed activities
shall be secured before commencing
field operations.

(l) In addition to the terms and
conditions listed in paragraph (k) of this
section, any permit authorizing the
research/recovery of historical resources
shall be subject to the following terms
and conditions:

(1) A professional archaeologist shall
be in charge of planning, field recovery
operations, and research analysis.

(2) An agreement with a conservation
laboratory shall be in place before field
recovery operations are begun, and an
approved nautical conservator shall be
in charge of planning, conducting, and
supervising the conservation of any
artifacts and other materials recovered.

(3) A curation agreement with a
museum or facility for curation, public
access and periodic public display, and
maintenance of the recovered historical
resources shall be in place before
commencing field operations (such
agreement for the curation and display
of recovered historical resources may
provide for the release of public artifacts
for deaccession/transfer if such
deaccession/transfer is consistent with
preservation, research, education, or
other purposes of the designation and
management of the Sanctuary.
Deaccession/transfer of historical
resources requires a Special-use permit
issued pursuant to paragraph (d) and
such deaccession/transfer shall be
executed in accordance with the
requirements of the SCR Agreement).

(4) The site’s archaeological
information is fully documented,
including measured drawings, site maps
drawn to professional standards, and
photographic records.

(m) In addition to the terms and
conditions listed in paragraph (k) and (l)
of this section, any permit issued
pursuant to this section is subject to
such other terms and conditions,
including conditions governing access
to, or use of, Sanctuary resources, as the
Director deems reasonably necessary or
appropriate and in furtherance of the
purposes for which the Sanctuary is
designated. Such terms and conditions
may include, but are not limited to:

(1) Any data or information obtained
under the permit shall be made
available to the public.

(2) A NOAA official shall be allowed
to observe any activity conducted under
the permit.

(3) The permittee shall submit one or
more reports on the status, progress, or
results of any activity authorized by the
permit.

(4) The permittee shall submit an
annual report to the Director not later
than December 31 of each year on
activities conducted pursuant to the
permit. The report shall describe all
activities conducted under the permit
and all revenues derived from such
activities during the year and/or term of
the permit.

(5) The permittee shall purchase and
maintain general liability insurance or
other acceptable security against
potential claims for destruction, loss of,
or injury to Sanctuary resources arising
out of the permitted activities. The
amount of insurance or security should
be commensurate with an estimated
value of the Sanctuary resources in the
permitted area. A copy of the insurance
policy or security instrument shall be
submitted to the Director.

§ 922.167 Certification of preexisting
leases, licenses, permits, approvals, other
authorizations, or rights to conduct a
prohibited activity.

(a) A person may conduct an activity
prohibited by §§ 922.163 or 922.164 if
such activity is specifically authorized
by a valid Federal, State, or local lease,
permit, license, approval, or other
authorization in existence on July 1,
1997, or by any valid right of
subsistence use or access in existence
on July 1, 1997, provided that:

(1) The holder of such authorization
or right notifies the Director, in writing,
within 90 days of July 1, 1997, of the
existence of such authorization or right
and requests certification of such
authorization or right;

(2) The holder complies with the
other provisions of this § 922.167; and

(3) The holder complies with any
terms and conditions on the exercise of
such authorization or right imposed as
a condition of certification, by the
Director, to achieve the purposes for
which the Sanctuary was designated.

(b) The holder of an authorization or
right described in paragraph (a) of this
section authorizing an activity
prohibited by §§ 922.163 or 922.164
may conduct the activity without being
in violation of applicable provisions of
§§ 922.163 or 922.164, pending final
agency action on his or her certification
request, provided the holder is in
compliance with this § 922.167.

(c) Any holder of an authorization or
right described in paragraph (a) of this
section may request the Director to issue
a finding as to whether the activity for
which the authorization has been
issued, or the right given, is prohibited
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by §§ 922.163 or 922.164, thus requiring
certification under this section.

(d) Requests for findings or
certifications should be addressed to the
Director, Office of Ocean and Coastal
Resource Management; ATTN:
Sanctuary Superintendent, Florida Keys
National Marine Sanctuary, P.O. Box
500368, Marathon, FL 33050. A copy of
the lease, permit, license, approval, or
other authorization must accompany the
request.

(e) The Director may request
additional information from the
certification requester as he or she
deems reasonably necessary to
condition appropriately the exercise of
the certified authorization or right to
achieve the purposes for which the
Sanctuary was designated. The
information requested must be received
by the Director within 45 days of the
postmark date of the request. The
Director may seek the views of any
persons on the certification request.

(f) The Director may amend any
certification made under this § 922.167
whenever additional information
becomes available justifying such an
amendment.

(g) Upon completion of review of the
authorization or right and information
received with respect thereto, the
Director shall communicate, in writing,
any decision on a certification request
or any action taken with respect to any
certification made under this § 922.167,
in writing, to both the holder of the
certified lease, permit, license, approval,
other authorization, or right, and the
issuing agency, and shall set forth the
reason(s) for the decision or action
taken.

(h) Any time limit prescribed in or
established under this § 922.167 may be
extended by the Director for good cause.

(i) The holder may appeal any action
conditioning, amending, suspending, or
revoking any certification in accordance
with the procedures set forth in
§ 922.50.

(j) Any amendment, renewal, or
extension made after July 1, 1997, to a
lease, permit, license, approval, other
authorization or right is subject to the
provisions of § 922.49.

Appendix I to Subpart P of Part 922—
Florida Keys National Marine
Sanctuary Boundary Coordinates

(Appendix Based on North American
Datum of 1983)

The boundary of the Florida Keys
National Marine Sanctuary—

(a) Begins at the northeasternmost
point of Biscayne National Park located
at approximately 25 degrees 39 minutes
north latitude, 80 degrees 5 minutes

west longitude, then runs eastward to
the 300-foot isobath located at
approximately 25 degrees 39 minutes
north latitude, 80 degrees 4 minutes
west longitude;

(b) Then runs southward and
connects in succession the points at the
following coordinates:

(i) 25 degrees 34 minutes north
latitude, 80 degrees 4 minutes west
longitude,

(ii) 25 degrees 28 minutes north
latitude, 80 degrees 5 minutes west
longitude, and

(iii) 25 degrees 21 minutes north
latitude, 80 degrees 7 minutes west
longitude;

(iv) 25 degrees 16 minutes north
latitude, 80 degrees 8 minutes west
longitude;

(c) Then runs southwesterly
approximating the 300-foot isobath and
connects in succession the points at the
following coordinates:

(i) 25 degrees 7 minutes north
latitude, 80 degrees 13 minutes west
longitude,

(ii) 24 degrees 57 minutes north
latitude, 80 degrees 21 minutes west
longitude,

(iii) 24 degrees 39 minutes north
latitude, 80 degrees 52 minutes west
longitude,

(iv) 24 degrees 30 minutes north
latitude, 81 degrees 23 minutes west
longitude,

(v) 24 degrees 25 minutes north
latitude, 81 degrees 50 minutes west
longitude,

(vi) 24 degrees 22 minutes north
latitude, 82 degrees 48 minutes west
longitude,

(vii) 24 degrees 37 minutes north
latitude, 83 degrees 6 minutes west
longitude,

(viii) 24 degrees 40 minutes north
latitude, 83 degrees 6 minutes west
longitude,

(ix) 24 degrees 46 minutes north
latitude, 82 degrees 54 minutes west
longitude,

(x) 24 degrees 44 minutes north
latitude, 81 degrees 55 minutes west
longitude,

(xi) 24 degrees 51 minutes north
latitude, 81 degrees 26 minutes west
longitude, and

(xii) 24 degrees 55 minutes north
latitude, 80 degrees 56 minutes west
longitude;

(d) then follows the boundary of
Everglades National Park in a southerly
then northeasterly direction through
Florida Bay, Buttonwood Sound,
Tarpon Basin, and Blackwater Sound;

(e) after Division Point, then departs
from the boundary of Everglades
National Park and follows the western
shoreline of Manatee Bay, Barnes
Sound, and Card Sound;

(f) then follows the southern
boundary of Biscayne National Park to
the southeasternmost point of Biscayne
National Park; and

(g) then follows the eastern boundary
of Biscayne National Park to the
beginning point specified in paragraph
(a).

Appendix II to Subpart P of Part 922—
Existing Management Areas Boundary
Coordinates

The Existing Management Areas are
located within the following geographic
boundary coordinates:
National Oceanic and Atmospheric

Administration,
Preexisting National Marine

Sanctuaries:

Point Latitude Longitude

Key Largo Management Area (Key Largo
National Marine Sanctuary)

1 ................. 25°19.45′ N 80°12.00′ W
2 ................. 25°16.02′ N 80°08.07′ W
3 ................. 25°07.05′ N 80°12.05′ W
4 ................. 24°58.03′ N 80°19.08′ W
5 ................. 25°02.02′ N 80°25.25′ W

Looe Key Management Area (Looe Key
National Marine Sanctuary)

1 ................. 24°31.62′ N 81°26.00′ W
2 ................. 24°33.57′ N 81°26.00′ W
3 ................. 24°34.15′ N 81°23.00′ W
4 ................. 24°32.20′ N 81°23.00′ W

United States Fish and Wildlife Service:
Great White Heron National Wildlife Ref-

uge
(based on the North American Datum of

1983)

1 ................. 24°43.8′ N 81°48.6′ W
2 ................. 24°43.8′ N 81°37.2′ W
3 ................. 24°49.2′ N 81°37.2′ W
4 ................. 24°49.2′ N 81°19.8′ W
5 ................. 24°48.0′ N 81°19.8′ W
6 ................. 24°48.0′ N 81°14.4′ W
7 ................. 24°49.2′ N 81°14.4′ W
8 ................. 24°49.2′ N 81°08.4′ W
9 ................. 24°43.8′ N 81°08.4′ W
10 ............... 24°43.8′ N 81°14.4′ W
11 ............... 24°43.2′ N 81°14.4′ W
12 ............... 24°43.2′ N 81°16.2′ W
13 ............... 24°42.6′ N 81°16.2′ W
14 ............... 24°42.6′ N 81°21.0′ W
15 ............... 24°41.4′ N 81°21.0′ W
16 ............... 24°41.4′ N 81°22.2′ W
17 ............... 24°43.2′ N 81°22.2′ W
18 ............... 24°43.2′ N 81°22.8′ W
19 ............... 24°43.8′ N 81°22.8′ W
20 ............... 24°43.8′ N 81°24.0′ W
21 ............... 24°43.2′ N 81°24.0′ W
22 ............... 24°43.2′ N 81°26.4′ W
23 ............... 24°43.8′ N 81°26.4′ W
24 ............... 24°43.8′ N 81°27.0′ W
25 ............... 24°43.2′ N 81°27.0′ W
26 ............... 24°43.2′ N 81°29.4′ W
27 ............... 24°42.6′ N 81°29.4′ W
28 ............... 24°42.6′ N 81°30.6′ W
29 ............... 24°41.4′ N 81°30.6′ W
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Point Latitude Longitude

30 ............... 24°41.4′ N 81°31.2′ W
31 ............... 24°40.8′ N 81°31.2′ W
32 ............... 24°40.8′ N 81°32.4′ W
33 ............... 24°41.4′ N 81°32.4′ W
34 ............... 24°41.4′ N 81°34.2′ W
35 ............... 24°40.8′ N 81°34.2′ W
36 ............... 24°48.0′ N 81°35.4′ W
37 ............... 24°39.6′ N 81°35.4′ W
38 ............... 24°39.6′ N 81°36.0′ W
39 ............... 24°39.0′ N 81°36.0′ W
40 ............... 24°39.0′ N 81°37.2′ W
41 ............... 24°37.8′ N 81°37.2′ W

Point Latitude Longitude

42 ............... 24°37.8′ N 81°37.8′ W
43 ............... 24°37.2′ N 81°37.8′ W
44 ............... 24°37.2′ N 81°40.2′ W
45 ............... 24°36.0′ N 81°40.2′ W
46 ............... 24°36.0′ N 81°40.8′ W
47 ............... 24°35.4′ N 81°40.8′ W
48 ............... 24°35.4′ N 81°42.0′ W
49 ............... 24°36.0′ N 81°42.0′ W
50 ............... 24°36.0′ N 81°48.6′ W

Point Latitude Longitude

Key West National Wildlife Refuge

1 ................. 24°40′ N 81°49′ W
2 ................. 24°40′ N 82°10′ W
3 ................. 24°27′ N 82°10′ W
4 ................. 24°27′ N 81°49′ W

When differential Global Positioning
Systems data becomes available, these
coordinates may be revised by Federal
Register notice to reflect the increased
accuracy of such data.

Appendix III to Subpart P of Part 922—Wildlife Management Areas Access Restrictions

Area Access restrictions

Bay Keys ................................................... No-motor zone (300 feet) around one key; idle speed only/no-wake zones in tidal creeks.
Boca Grande Key ...................................... South one-half of beach closed (beach above mean high water closed by Department of the Inte-

rior).
Woman Key ............................................... One-half of beach and sand spit on southeast side closed (beach and sand spit above mean high

water closed by Department of the Interior).
Cayo Agua Keys ....................................... Idle speed only/no-wake zones in all navigable tidal creeks.
Cotton Key ................................................ No-motor zone on tidal flat.
Snake Creek ............................................. No-motor zone on tidal flat.
Cottrell Key ................................................ No-motor zone (300 feet) around entire key.
Little Mullet Key ......................................... No-access buffer zone (300 feet) around entire key.
Big Mullet Key ........................................... No-motor zone (300 feet) around entire key.
Crocodile Lake .......................................... No-access buffer zone (100 feet) along shoreline between March 1 and October 1.
East Harbor Key ........................................ No-access buffer zone (300 feet) around northernmost island.
Lower Harbor Keys ................................... Idle speed only/no-wake zones in selected tidal creeks.
Eastern Lake Surprise .............................. Idle speed only/no-wake zone east of highway U.S. 1.
Horseshoe Key .......................................... No-access buffer zone (300 feet) around main island (main island closed by Department of the Inte-

rior).
Marquesas Keys ....................................... (i) No-motor zones (300 feet) around three smallest keys on western side of chain; (ii) no-access

buffer zone (300 feet) around one island at western side of chain; (iii) idle speed only/no-wake
zone in southwest tidal creek.

Tidal flat south of Marvin Key ................... No-access buffer zone on tidal flat.
Mud Keys .................................................. (i) Idle speed only/no-wake zones in the two main tidal creeks; (ii) two smaller creeks on west side

closed.
Pelican Shoal ............................................ No-access buffer zone out to 50 meters from shore between April 1 and August 31 (shoal closed by

the Florida Game and Freshwater Fish Commission).
Rodriguez Key ........................................... No-motor zone on tidal flats.
Dove Key ................................................... No-motor zone on tidal flats; area around the two small islands closed.
Tavernier Key ............................................ No-motor zone on tidal flats.
Sawyer Keys ............................................. Tidal creeks on south side closed.
Snipe Keys ................................................ (i) Idle speed only/no-wake zone in main tidal creek; (ii) no-motor zone in all other tidal creeks.
Upper Harbor Key ..................................... No-access buffer zone (300 feet) around entire key.
East Content Keys .................................... Idle speed only/no-wake zones in tidal creeks between southwesternmost keys.
West Content Keys ................................... Idle speed only/no-wake zones in selected tidal creeks; no-access buffer zone in one cove.
Little Crane Key ........................................ No-access buffer zone (300 feet) around entire key.

Appendix IV to Subpart P of Part 922—
Ecological Reserves Boundary
Coordinates

One Ecological Reserve—the Western
Sambos Ecological Reserve—is
designated in the area of Western
Sambos reef. NOAA has committed to
designating a second Ecological Reserve
within two years from issuance of this
plan in the area of the Dry Tortugas. The
establishment of a Dry Tortugas
Ecological Reserve will be proposed by
a notice of proposed rulemaking with a
proposed boundary determined through
a joint effort among the Sanctuary, and
the National Park Service, pursuant to a

public process involving a team
consisting of managers, scientists,
conservationists, and affected user
groups.

The Western Sambos Ecological
Reserve (based on differential Global
Positioning Systems data) is located
within the following geographic
boundary coordinates:

* WESTERN SAMBOS

Point Latitude Longitude

1 ................. 24°33.70′ N .... 81°40.80′ W
2 ................. 24°28.85′ N .... 81°41.90′ W
3 ................. 24°28.50′ N .... 81°43.70′ W

* WESTERN SAMBOS—Continued

Point Latitude Longitude

4 ................. 24°33.50′ N .... 81°43.10′ W

(* Denotes located in State waters)

Appendix V to Subpart P of Part 922—
Sanctuary Preservation Areas
Boundary Coordinates

The Sanctuary Preservation Areas
(SPAs) (based on differential Global
Positioning Systems data) are located
within the following geographic
boundary coordinates:
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Point Latitude Longitude

Alligator Reef

1 ................. 24°50.98′N 80°36.84′W
2 ................. 24°50.51′N 80°37.35′W
3 ................. 24°50.81′N 80°37.63′W
4 ................. 24°51.23′N 80°37.17′W

Catch and release fishing by trolling only is
allowed in this SPA.

Carysfort/South Carysfort Reef

1 ................. 25°13.78′N 80°12.00′W
2 ................. 25°12.03′N 80°12.98′W
3 ................. 25°12.24′N 80°13.77′W
4 ................. 25°14.13′N 80°12.78′W

* Cheeca Rocks

1 ................. 24°54.42′N 80°36.91′W
2 ................. 24°54.25′N 80°36.77′W
3 ................. 24°54.10′N 80°37.00′W
4 ................. 24°54.22′N 80°37.15′W

Coffins Patch

1 ................. 24°41.47′N 80°57.68′W
2 ................. 24°41.12′N 80°57.53′W
3 ................. 24°40.75′N 80°58.33′W
4 ................. 24°41.06′N 80°58.48′W

Conch Reef

1 ................. 24°57.48′N 80°27.47′W
2 ................. 24°57.34′N 80°27.26′W
3 ................. 24°56.78′N 80°27.52′W
4 ................. 24°56.96′N 80°27.73′W

Catch and release fishing by trolling only is
allowed in this SPA.

Davis Reef

1 ................. 24°55.61′N 80°30.27′W
2 ................. 24°55.41′N 80°30.05′W
3 ................. 24°55.11′N 80°30.35′W
4 ................. 24°55.34′N 80°30.52′W

Dry Rocks

1 ................. 25°07.59′N 80°17.91′W
2 ................. 25°07.41′N 80°17.70′W
3 ................. 25°07.25′N 80°17.82′W
4 ................. 25°07.41′N 80°18.09′W

Grecian Rocks

1 ................. 25°06.91′N 80°18.20′W
2 ................. 25°06.67′N 80°18.06′W
3 ................. 25°06.39′N 80°18.32′W
4 ................. 25°06.42′N 80°18.48′W
5 ................. 25°06.81′N 80°18.44′W

* Eastern Dry Rocks

1 ................. 24°27.92′N 81°50.55′W
2 ................. 24°27.73′N 81°50.33′W
3 ................. 24°27.47′N 81°50.80′W
4 ................. 24°27.72′N 81°50.86′W

The Elbow

1 ................. 25°08.97′N 80°15.63′W
2 ................. 25°08.95′N 80°15.22′W
3 ................. 25°08.18′N 80°15.64′W

Point Latitude Longitude

4 ................. 25°08.50′N 80°16.07′W

French Reef

1 ................. 25°02.20′N 80°20.63′W
2 ................. 25°01.81′N 80°21.02′W
3 ................. 25°02.36′N 80°21.27′W

* Hen and Chickens

1 ................. 24°56.38′N 80°32.86′W
2 ................. 24°56.21′N 80°32.63′W
3 ................. 24°55.86′N 80°32.95′W
4 ................. 24°56.04′N 80°33.19′W

Looe Key

1 ................. 24°33.24′N 81°24.03′W
2 ................. 24°32.70′N 81°23.85′W
3 ................. 24°32.52′N 81°24.70′W
4 ................. 24°33.12′N 81°24.81′W

Molasses Reef

1 ................. 25°01.00′N 80°22.53′W
2 ................. 25°01.06′N 80°21.84′W
3 ................. 25°00.29′N 80°22.70′W
4 ................. 25°00.72′N 80°22.83′W

* Newfound Harbor Key

1 ................. 24°37.10′N 81°23.34′W
2 ................. 24°36.85′N 81°23.28′W
3 ................. 24°36.74′N 81°23.80′W
4 ................. 24°37.00′N 81°23.86′W

* Rock Key

1 ................. 24°27.48′N 81°51.35′W
2 ................. 24°27.30′N 81°51.15′W
3 ................. 24°27.21′N 81°51.60′W
4 ................. 24°27.45′N 81°51.65′W

* Sand Key

1 ................. 24°27.58′N 81°52.29′W
2 ................. 24°27.01′N 81°52.32′W
3 ................. 24°27.02′N 81°52.95′W
4 ................. 24°27.61′N 81°52.94′W

Catch and release fishing by trolling only is
allowed in this SPA.

Sombrero Key

1 ................. 24°37.91′N 81°06.78′W
2 ................. 24°37.50′N 81°06.19′W
3 ................. 24°37.25′N 81°06.89′W

Catch and release fishing by trolling only is
allowed in this SPA.

(* denotes located in State waters)

Appendix VI to Subpart P of Part 922—
Special-Use Areas Boundary
Coordinates and Use Designations

The Special-use Areas (based on
differential Global Positioning Systems
data) are located within the following
geographic boundary coordinates:

Point Latitude Longitude

Conch Reef (Research Only)

1 ................. 24°56.83′N 80°27.26′W
2 ................. 24°57.10′N 80°26.93′W
3 ................. 24°56.99′N 80°27.42′W
4 ................. 24°57.34′N 80°27.26′W

Eastern Sambos (Research Only)

1 ................. 24°29.84′N 81°39.59′W
2 ................. 24°29.55′N 81°39.35′W
3 ................. 24°29.37′N 81°39.96′W
4 ................. 24°29.77′N 81°40.03′W

Looe Key (Research Only)

1 ................. 24°34.17′N 81°23.01′W
2 ................. 24°33.98′N 81°22.96′W
3 ................. 24°33.84′N 81°23.60′W
4 ................. 24°34.23′N 81°23.68′W

Tennessee Reef (Research Only)

1 ................. 24°44.77′N 80°47.12′W
2 ................. 24°44.57′N 80°46.98′W
3 ................. 24°44.68′N 80°46.59′W
4 ................. 24°44.95′N 80°46.74′W

Appendix VII to Subpart P of Part 922—
Areas To Be Avoided Boundary
Coordinates

Point Latitude Longitude

In The Vicinity of the Florida Keys
(Reference Charts: United States 11466,

27th Edition—September 1, 1990 and Unit-
ed States 11450, 4th Edition—August 11,
1990)

1 ................. 25°45.00′N 80°06.10′W
2 ................. 25°38.70′N 80°02.70′W
3 ................. 25°22.00′N 80°03.00′W
4 ................. 25°00.20′N 80°13.40′W
5 ................. 24°37.90′N 80°47.30′W
6 ................. 24°29.20′N 81°17.30′W
7 ................. 24°22.30′N 81°43.17′W
8 ................. 24°28.00′N 81°43.17′W
9 ................. 24°28.70′N 81°43.50′W
10 ............... 24°29.80′N 81°43.17′W
11 ............... 24°33.10′N 81°35.15′W
12 ............... 24°33.60′N 81°26.00′W
13 ............... 24°38.20′N 81°07.00′W
14 ............... 24°43.20′N 80°53.20′W
15 ............... 24°46.10′N 80°46.15′W
16 ............... 24°51.10′N 80°37.10′W
17 ............... 24°57.50′N 80°27.50′W
18 ............... 25°09.90′N 80°16.20′W
19 ............... 25°24.00′N 80°09.10′W
20 ............... 25°31.50′N 80°07.00′W
21 ............... 25°39.70′N 80°06.85′W
22 ............... 25°45.00′N 80°06.10′W

In the Vicinity of Key West Harbor
(Reference Chart: United States 11434, 21st

Edition—August 11, 1990)

23 ............... 24°27.95′N 81°48.65′W
24 ............... 24°23.00′N 81°53.50′W
25 ............... 24°26.60′N 81°58.50′W
26 ............... 24°27.75′N 81°55.70′W
27 ............... 24°29.35′N 81°53.40′W
28 ............... 24°29.35′N 81°50.00′W
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Point Latitude Longitude

29 ............... 24°27.95′N 81°48.65′W

Area Surrounding the Marquesas Keys
(Reference Chart: United States 11434, 21st

Edition—August 11, 1990)

30 ............... 24°26.60′N 81°59.55′W
31 ............... 24°23.00′N 82°03.50′W
32 ............... 24°23.60′N 82°27.80′W
33 ............... 24°34.50′N 82°37.50′W
34 ............... 24°43.00′N 82°26.50′W
35 ............... 24°38.31′N 81°54.06′W
36 ............... 24°37.91′N 81°53.40′W
37 ............... 24°36.15′N 81°51.78′W
38 ............... 24°34.40′N 81°50.60′W
39 ............... 24°33.44′N 81°49.73′W
40 ............... 24°31.20′N 81°52.10′W
41 ............... 24°28.70′N 81°56.80′W
42 ............... 24°26.60′N 81°59.55′W

Area Surrounding the Dry Tortugas Islands
(Reference Chart: United States 11434, 21st

Edition—August 11, 1990)

43 ............... 24°32.00′N 82°53.50′W
44 ............... 24°32.00′N 83°00.05′W
45 ............... 24°39.70′N 83°00.05′W
46 ............... 24°45.60′N 82°54.40′W
47 ............... 24°45.60′N 82°47.20′W
48 ............... 24°42.80′N 82°43.90′W
49 ............... 24°39.50′N 82°43.90′W
50 ............... 24°35.60′N 82°46.40′W
51 ............... 24°32.00′N 82°53.50′W

Appendix VIII to Subpart P of Part
922—Marine Life Rule [As Excerpted
From Chapter 46–42 of the Florida
Administrative Code]

46–42.001 Purpose and Intent;
Designation of Restricted Species;
Definition of ‘‘Marine Life Species.’’

46–42.002 Definitions.
46–42.003 Prohibition of Harvest:

Longspine Urchin, Bahama Starfish.
46–42.0035 Live Landing and Live

Well Requirements.
46–42.0036 Harvest in Biscayne

National Park.*
46–42.004 Size Limits.
46–42.005 Bag Limits.
46–42.006 Commercial Season,

Harvest Limits.
46–42.007 Gear Specifications and

Prohibited Gear.
46–42.008 Live Rock.*
46–42.009 Prohibition on the Taking,

Destruction, or Sale of Marine Corals
and Sea Fans.
*—Part 42.0036 was not reproduced

because it does not apply to the Sanctuary.
*—Part 42.008 was not reproduced because

it is regulated pursuant to this Part
922.163(2)(ii).
46–42.001 Purpose and Intent;

Designation of Restricted Species;
Definition of ‘‘Marine Life Species’’.—

(1) (a) The purpose and intent of this
chapter are to protect and conserve

Florida’s tropical marine life resources
and assure the continuing health and
abundance of these species. The further
intent of this chapter is to assure that
harvesters in this fishery use nonlethal
methods of harvest and that the fish,
invertebrates, and plants so harvested be
maintained alive for the maximum
possible conservation and economic
benefits.

(b) It is the express intent of the
Marine Fisheries Commission that
landing of live rock propagated through
aquaculture will be allowed pursuant to
the provisions of this chapter.

(2) The following fish species, as they
occur in waters of the state and in
federal Exclusive Economic Zone (EEZ)
waters adjacent to state waters, are
hereby designated as restricted species
pursuant to Section 370.01(20), Florida
Statutes:

(a) Moray eels—Any species of the
Family Muraenidae.

(b) Snake eels—Any species of the
Genera Myrichthys and Myrophis of the
Family Ophichthidae.

(c) Toadfish—Any species of the
Family Batrachoididae.

(d) Frogfish—Any species of the
Family Antennariidae.

(e) Batfish—Any species of the Family
Ogcocephalidae.

(f) Clingfish—Any species of the
Family Gobiesocidae.

(g) Trumpetfish—Any species of the
Family Aulostomidae.

(h) Cornetfish—Any species of the
Family Fistulariidae.

(i) Pipefish/seahorses—Any species of
the Family Syngnathidae.

(j) Hamlet/seabass—Any species of
the Family Serranidae, except groupers
of the genera Epinephalus and
Mycteroperca, and seabass of the genus
Centropristis.

(k) Basslets—Any species of the
Family Grammistidae.

(l) Cardinalfish—Any species of the
Family Apogonidae.

(m) High-hat, Jackknife-fish, Spotted
drum, Cubbyu—Any species of the
genus Equetus of the Family Sciaenidae.

(n) Reef Croakers—Any of the species
Odontocion dentex.

(o) Sweepers—Any species of the
Family Pempherididae.

(p) Butterflyfish—Any species of the
Family Chaetodontidae.

(q) Angelfish—Any species of the
Family Pomacanthidae.

(r) Damselfish—Any species of the
Family Pomacentridae.

(s) Hawkfish—Any species of the
Family Cirrhitidae.

(t) Wrasse/hogfish/razorfish—Any
species of the Family Labridae, except
hogfish, Lachnolaimus maximus.

(u) Parrotfish—Any species of the
Family Scaridae.

(v) Jawfish—Any species of the
Family Opistognathidae.

(w) Blennies—Any species of the
Families Clinidae or Blenniidae.

(x) Sleepers—Any species of the
Family Eleotrididae.

(y) Gobies—Any species of the Family
Gobiidae.

(z) Tangs and surgeonfish—Any
species of the Family Acanthuridae.

(aa) Filefish/triggerfish—Any species
of the Family Balistes, except gray
triggerfish, Balistidae capriscus.

(bb) Trunkfish/cowfish—Any species
of the Family Ostraciidae.

(cc) Pufferfish/burrfish/balloonfish—
Any of the following species:

1. Balloonfish—Diodon holocanthus.
2. Sharpnose puffer—Canthigaster

rostrata.
3. Striped burrfish—Chilomycterus

schoepfi.
(3) The following invertebrate species,

as they occur in waters of the state and
in federal Exclusive Economic Zone
(EEZ) waters adjacent to state waters,
are hereby designated as restricted
species pursuant to Section 370.01(20),
Florida Statutes:

(a) Sponges—Any species of the Class
Demospongia, except sheepswool,
yellow, grass, glove, finger, wire, reef,
and velvet sponges, Order
Dictyoceratida.

(b) Upside-down jellyfish—Any
species of the Genus Cassiopeia.

(c) Siphonophores/hydroids—Any
species of the Class Hydrozoa, except
fire corals, Order Milleporina.

(d) Soft corals—Any species of the
Subclass Octocorallia, except sea fans
Gorgonia flabellum and Gorgonia
ventalina.

(e) Sea anemones—Any species of the
Orders Actinaria, Zoanthidea,
Corallimorpharia, and Ceriantharia.

(f) Featherduster worms/calcareous
tubeworms—Any species of the
Families Sabellidae and Serpulidae.

(g) Star-shells—Any of the species
Astraea americana or Astraea phoebia.

(h) Nudibranchs/sea slugs—Any
species of the Subclass
Opisthobranchia.

(i) Fileclams—Any species of the
Genus Lima.

(j) Octopods—Any species of the
Order Octopoda, except the common
octopus, Octopodus vulgaris.

(k) Shrimp—Any of the following
species:

1. Cleaner shrimp and peppermint
shrimp—Any species of the Genera
Periclimenes or Lysmata.

2. Coral shrimp—Any species of the
Genus Stenopus.

3. Snapping shrimp—Any species of
the Genus Alpheus.

(l) Crabs—Any of the following
species:
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1. Yellowline arrow crab—
Stenorhynchus seticornis.

2. Furcate spider or decorator crab—
Stenocionops furcata.

3. Thinstripe hermit crab—
Clibanarius vittatus.

4. Polkadotted hermit crab—
Phimochirus operculatus.

5. Spotted porcelain crab—Porcellana
sayana.

6. Nimble spray or urchin crab—
Percnon gibbesi.

7. False arrow crab—Metoporhaphis
calcarata.

(m) Starfish—Any species of the Class
Asteroidea, except the Bahama starfish,
Oreaster reticulatus.

(n) Brittlestars—Any species of the
Class Ophiuroidea.

(o) Sea urchins—Any species of the
Class Echinoidea, except longspine
urchin, Diadema antillarum, and sand
dollars and sea biscuits, Order
Clypeasteroida.

(p) Sea cucumbers—Any species of
the Class Holothuroidea.

(q) Sea lillies—Any species of the
Class Crinoidea.

(4) The following species of plants, as
they occur in waters of the state and in
federal Exclusive Economic Zone (EEZ)
waters adjacent to state waters, are
hereby designated as restricted species
pursuant to Section 370.01(20), Florida
Statutes:

(a) Caulerpa—Any species of the
Family Caulerpaceae.

(b) Halimeda/mermaid’s fan/
mermaid’s shaving brush—Any species
of the Family Halimedaceae.

(c) Coralline red algae—Any species
of the Family Corallinaceae.

(5) For the purposes of Section
370.06(2)(d), Florida Statutes, the term
‘‘marine life species’’ is defined to mean
those species designated as restricted
species in subsections (2), (3), and (4) of
this rule.

Specific Authority 370.01(20),
370.027(2), 370.06(2)(d), F.S. Law
Implemented 370.01(20), 370.025,
370.027, 370.06(2)(d), F.S. History—
New 1–1–91, Amended 7–1–92, 1–1–95.

46–42.002 Definitions.— As used in
this rule chapter:

(1) ‘‘Barrier net,’’ also known as a
‘‘fence net,’’ means a seine used beneath
the surface of the water by a diver to
enclose and concentrate tropical fish
and which may be made of either nylon
or monofilament.

(2) ‘‘Drop net’’ means a small, usually
circular, net with weights attached
along the outer edge and a single float
in the center, used by a diver to enclose
and concentrate tropical fish.

(3) ‘‘Hand held net’’ means a landing
or dip net as defined in Rule 46–
4.002(4), except that a portion of the bag

may be constructed of clear plastic
material, rather than mesh.

(4) ‘‘Harvest’’ means the catching or
taking of a marine organism by any
means whatsoever, followed by a
reduction of such organism to
possession. Marine organisms that are
caught but immediately returned to the
water free, alive, and unharmed are not
harvested. In addition, temporary
possession of a marine animal for the
purpose of measuring it to determine
compliance with the minimum or
maximum size requirements of this
chapter shall not constitute harvesting
such animal, provided that it is
measured immediately after taking, and
immediately returned to the water free,
alive, and unharmed if undersize or
oversize.

(5) ‘‘Harvest for commercial
purposes’’ means the taking or
harvesting of any tropical ornamental
marine life species or tropical
ornamental marine plant for purposes of
sale or with intent to sell. The harvest
of tropical ornamental marine life
species or tropical ornamental marine
plants in excess of the bag limit shall
constitute prima facie evidence of intent
to sell.

(6) ‘‘Land,’’ when used in connection
with the harvest of marine organisms,
means the physical act of bringing the
harvested organism ashore.

(7) ‘‘Live rock’’ means rock with
living marine organisms attached to it.

(8) ‘‘Octocoral’’ means any erect,
nonencrusting species of the Subclass
Octocorallia, except the species
Gorgonia flabellum and Gorgonia
ventalina.

(9) ‘‘Slurp gun’’ means a self-
contained, handheld device that
captures tropical fish by rapidly
drawing seawater containing such fish
into a closed chamber.

(10) ‘‘Total length’’ means the length
of a fish as measured from the tip of the
snout to the tip of the tail.

(11) ‘‘Trawl’’ means a net in the form
of an elongated bag with the mouth kept
open by various means and fished by
being towed or dragged on the bottom.
‘‘Roller frame trawl’’ means a trawl with
all of the following features and
specifications:

(a) A rectangular rigid frame to keep
the mouth of the trawl open while being
towed.

(b) The lower horizontal beam of the
frame has rollers to allow the trawl to
roll over the bottom and any
obstructions while being towed.

(c) The trawl opening is shielded by
a grid of vertical bars spaced no more
than 3 inches apart.

(d) The trawl is towed by attaching a
line or towing cable to a tongue located

above yor at the center of the upper
horizontal beam of the frame.

(e) The trawl has no doors attached to
keep the mouth of the trawl open.

(12) ‘‘Tropical fish’’ means any
species included in subsection (2) of
Rule 46–42.001, or any part thereof.

(13) ‘‘Tropical ornamental marine life
species’’ means any species included in
subsections (2) or (3) of Rule 46–42.001,
or any part thereof.

(14) ‘‘Tropical ornamental marine
plant’’ means any species included in
subsection (4) of Rule 46–42.001.

Specific Authority 370.027(2), F.S.
Law Implemented 370.025, 370.027,
F.S. History—New 1–1–91, Amended 7–
1–92, 1–1–95.

46–42.003 Prohibition of Harvest:
Longspine Urchin, Bahama Starfish.—
No person shall harvest, possess while
in or on the waters of the state, or land
any of the following species:

(1) Longspine urchin, Diadema
antillarum.

(2) Bahama starfish, Oreaster
reticulatus.

Specific Authority 370.027(2), F.S.
Law Implemented 370.025, 370.027,
F.S. History—New 1–1–91, Amended 7–
1–92.

46–42.0035 Live Landing and Live
Well Requirements.—

(1) Each person harvesting any
tropical ornamental marine life species
or any tropical ornamental marine plant
shall land such marine organism alive.

(2) Each person harvesting any
tropical ornamental marine life species
or any tropical ornamental marine plant
shall have aboard the vessel being used
for such harvest a continuously
circulating live well or aeration or
oxygenation system of adequate size and
capacity to maintain such harvested
marine organisms in a healthy
condition.

Specific Authority 370.027(2), F.S.
Law Implemented 370.025, 370.027,
F.S. History—New 7–1–92.

46–42.004 Size Limits.—
(1) Angelfishes.—
(a) No person harvesting for

commercial purposes shall harvest,
possess while in or on the waters of the
state, or land any of the following
species of angelfish, of total length less
than that set forth below:

1. One-and-one-half (1 1/2) inches for:
a. Gray angelfish (Pomacanthus

arcuatus).
b. French angelfish (Pomacanthus

paru).
2. One-and-three-quarters (13⁄4) inches

for:
a. Blue angelfish (Holacanthus

bermudensis).
b. Queen angelfish (Holacanthus

ciliaris).
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3. Two (2) inches for rock beauty
(Holacanthus tricolor).

(b) No person shall harvest, possess
while in or on the waters of the state,
or land any angelfish (Family
Pomacanthidae), of total length greater
than that specified below:

1. Eight (8) inches for angelfish,
except rock beauty (Holacanthus
tricolor).

2. Five (5) inches for rock beauty.
(c) Except as provided herein, no

person shall purchase, sell, or exchange
any angelfish smaller than the limits
specified in paragraph (a) or larger than
the limits specified in paragraph (b).
This prohibition shall not apply to
angelfish legally harvested outside of
state waters or federal Exclusive
Economic Zone (EEZ) waters adjacent to
state waters, which angelfish are
entering Florida in interstate or
international commerce. The burden
shall be upon any person possessing
such angelfish for sale or exchange to
establish the chain of possession from
the initial transaction after harvest, by
appropriate receipt(s), bill(s) of sale, or
bill(s) of lading, and any customs
receipts, and to show that such
angelfish originated from a point
outside the waters of the State of Florida
or federal Exclusive Economic Zone
(EEZ) waters adjacent to Florida waters
and entered the state in interstate or
international commerce. Failure to
maintain such documentation or to
promptly produce same at the request of
any duly authorized law enforcement
officer shall constitute prima facie
evidence that such angelfish were
harvested from Florida waters or
adjacent EEZ waters for purposes of this
paragraph.

(2) Butterflyfishes.—
(a) No person harvesting for

commercial purposes shall harvest,
possess while in or on the waters of the
state, or land any butterflyfish (Family
Chaetodontidae) of total length less than
one (1) inch.

(b) No person shall harvest, possess
while in or on the waters of the state,
or land any butterflyfish of total length
greater than 4 inches.

(3) Gobies—No person shall harvest,
possess while in or on the waters of the
state, or land any gobie (Family
Gobiidae) of total length greater than 2
inches.

(4) Jawfishes—No person shall
harvest, possess while in or on the
waters of the state, or land any jawfish
(Family Opistognathidae) of total length
greater than 4 inches.

(5) Spotfin and Spanish hogfish—
(a) No person shall harvest, possess

while in or on the waters of this state,

or land any Spanish hogfish (Bodianus
rufus) of total length less than 2 inches.

(b) No person shall harvest, possess
while in or on the waters of this state,
or land any Spanish hogfish (Bodianus
rufus) or spotfin hogfish (Bodianus
pulchellus) of total length greater than
8 inches.

Specific Authority 370.027(2), F.S.
Law Implemented 370.025, 370.027,
F.S. History—New 1–1–91, Amended 7–
1–92, 1–1–95.

46–42.005 Bag limit.—
(1) Except as provided in Rule 46–

42.006 or subsections (3) or (4) of this
rule, no person shall harvest, possess
while in or on the waters of the state,
or land more than 20 individuals per
day of tropical ornamental marine life
species, in any combination.

(2) Except as provided in Rule 46–
42.006, no person shall harvest, possess
while in or on the waters of the state,
or land more than one (1) gallon per day
of tropical ornamental marine plants, in
any combination of species.

(3) Except as provided in Rule 46–
42.006, no person shall harvest, possess
while in or on the waters of the state,
or land more than 5 angelfishes (Family
Pomacanthidae) per day. Each angelfish
shall be counted for purposes of the 20
individual bag limit specified in
subsection (1) of this rule.

(4)(a) Unless the season is closed
pursuant to paragraph (b), no person
shall harvest, possess while in or on the
waters of the state, or land more than 6
colonies per day of octocorals. Each
colony of octocoral or part thereof shall
be considered an individual of the
species for purposes of subsection (1) of
this rule and shall be counted for
purposes of the 20 individual bag limit
specified therein. Each person
harvesting any octocoral as authorized
by this rule may also harvest substrate
within 1 inch of the perimeter of the
holdfast at the base of the octocoral,
provided that such substrate remains
attached to the octocoral.

(b) If the harvest of octocorals in
federal Exclusive Economic Zone (EEZ)
waters adjacent to state waters is closed
to all harvesters prior to September 30
of any year, the season for harvest of
octocorals in state waters shall also
close until the following October 1,
upon notice given by the Secretary of
the Department of Environmental
Protection, in the manner provided in
s.120.52(16)(d), Florida Statutes.

Specific Authority 370.027(2), F.S.
Law Implemented 370.025, 370.027,
F.S. History—New 1–1–91, Amended 1–
1–95.

46–42.006 Commercial Season,
Harvest Limits.—

(1) Except as provided in Rule 46–
42.008(7), no person shall harvest,
possess while in or on the waters of the
state, or land quantities of tropical
ornamental marine life species or
tropical ornamental marine plants in
excess of the bag limits established in
Rule 46–42.005 unless such person
possesses a valid saltwater products
license with both a marine life fishery
endorsement and a restricted species
endorsement issued by the Department
of Environmental Protection.

(2) Persons harvesting tropical
ornamental marine life species or
tropical ornamental marine plants for
commercial purposes shall have a
season that begins on October 1 of each
year and continues through September
30 of the following year. These persons
shall not harvest, possess while in or on
the waters of the state, or land tropical
ornamental marine life species in excess
of the following limits:

(a) A limit of 75 angelfish (Family
Pomacanthidae) per person per day or
150 angelfish per vessel per day,
whichever is less.

(b) A limit of 75 butterflyfishes
(Family Chaetodontidae) per vessel per
day.

(c) There shall be no limits on the
harvest for commercial purposes of
octocorals unless and until the season
for all harvest of octocorals in federal
Exclusive Economic Zone (EEZ) waters
adjacent to state waters is closed. At
such time, the season for harvest of
octocorals in state waters shall also
close until the following October 1,
upon notice given by the Secretary of
the Department of Environmental
Protection, in the manner provided in
Section 120.52(16)(d), Florida Statutes.
Each person harvesting any octocoral as
authorized by this rule may also harvest
substrate within 1 inch of the perimeter
of the holdfast at the base of the
octocoral, provided that such substrate
remains attached to the octocoral.

(d) A limit of 400 giant Caribbean or
‘‘pink-tipped’’ anemones (Genus
Condylactus) per vessel per day.

Specific Authority 370.027(2), F.S.
Law Implemented 370.025, 370.027,
F.S. History—New 1–1–91, Amended 7–
1–92, 1–1–95.

46–42.007 Gear Specifications and
Prohibited Gear.—

(1) The following types of gear shall
be the only types allowed for the harvest
of any tropical fish, whether from state
waters or from federal Exclusive
Economic Zone (EEZ) waters adjacent to
state waters:

(a) Hand held net.
(b) Barrier net, with a mesh size not

exceeding 3⁄4 inch stretched mesh.
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(c) Drop net, with a mesh size not
exceeding 3⁄4 inch stretched mesh.

(d) Slurp gun.
(e) Quinaldine may be used for the

harvest of tropical fish if the person
using the chemical or possessing the
chemical in or on the waters of the state
meets each of the following conditions:

1. The person also possesses and
maintains aboard any vessel used in the
harvest of tropical fish with quinaldine
a special activity license authorizing the
use of quinaldine, issued by the
Division of Marine Resources of the
Department of Environmental Protection
pursuant to Section 370.08(8), Florida
Statutes.

2. The quinaldine possessed or
applied while in or on the waters of the
state is in a diluted form of no more
than 2% concentration in solution with
seawater. Prior to dilution in seawater,
quinaldine shall only be mixed with
isopropyl alcohol or ethanol.

(f) A roller frame trawl operated by a
person possessing a valid live bait
shrimping license issued by the
Department of Environmental Protection
pursuant to Section 370.15, Florida
Statutes, if such tropical fish are taken
as an incidental bycatch of shrimp
lawfully harvested with such trawl.

(g) A trawl meeting the following
specifications used to collect live
specimens of the dwarf seahorse,
Hippocampus zosterae, if towed by a
vessel no greater than 15 feet in length
at no greater than idle speed:

1. The trawl opening shall be no
larger than 12 inches by 48 inches.

2. The trawl shall weigh no more than
5 pounds wet when weighed out of the
water.

(2) This rule shall not be construed to
prohibit the use of any bag or container
used solely for storing collected
specimens or the use of a single blunt
rod in conjunction with any allowable
gear, which rod meets each of the
following specifications:

(a) The rod shall be made of
nonferrous metal, fiberglass, or wood.

(b) The rod shall be no longer than 36
inches and have a diameter no greater
than 3⁄4 inch at any point.

(3) No person shall harvest in or from
state waters any tropical fish by or with
the use of any gear other than those

types specified in subsection (1);
provided, however, that tropical fish
harvested as an incidental bycatch of
other species lawfully harvested for
commercial purposes with other types
of gear shall not be deemed to be
harvested in violation of this rule, if the
quantity of tropical fish so harvested
does not exceed the bag limits
established in Rule 46–42.005.

Specific Authority 370.027(2), F.S.
Law Implemented 370.025, 370.027,
F.S. History—New 1–1–91, Amended 7–
1–92, 1–1–95.

46–42.009 Prohibition on the
Taking, Destruction, or Sale of Marine
Corals and Sea Fans; Exception; Repeal
of Section 370.114, Florida Statutes.—

(1) Except as provided in subsection
(2), no person shall take, attempt to take,
or otherwise destroy, or sell, or attempt
to sell, any sea fan of the species
Gorgonia flabellum or of the species
Gorgonia ventalina, or any hard or stony
coral (Order Scleractinia) or any fire
coral (Genus Millepora). No person shall
possess any such fresh, uncleaned, or
uncured sea fan, hard or stony coral, or
fire coral.

(2) Subsection (1) shall not apply to:
(a) Any sea fan, hard or stony coral,

or fire coral legally harvested outside of
state waters or federal Exclusive
Economic Zone (EEZ) waters adjacent to
state waters and entering Florida in
interstate or international commerce.
The burden shall be upon any person
possessing such species to establish the
chain of possession from the initial
transaction after harvest, by appropriate
receipt(s), bill(s) of sale, or bill(s) of
lading, and any customs receipts, and to
show that such species originated from
a point outside the waters of the State
of Florida or federal Exclusive
Economic Zone (EEZ) adjacent to state
waters and entered the state in interstate
or international commerce. Failure to
maintain such documentation or to
promptly produce same at the request of
any duly authorized law enforcement
officer shall constitute prima facie
evidence that such species were
harvested from Florida waters in
violation of this rule.

(b) Any sea fan, hard or stony coral,
or fire coral harvested and possessed
pursuant to permit issued by the

Department of Environmental Protection
for scientific or educational purposes as
authorized in Section 370.10(2), Florida
Statutes.

(c) Any sea fan, hard or stony coral,
or fire coral harvested and possessed
pursuant to the aquacultured live rock
provisions of Rule 46–42.008(3)(a) or
pursuant to a Live Rock Aquaculture
Permit issued by the National Marine
Fisheries Service under 50 CFR Part 638
and meeting the following requirements:

1. Persons possessing these species in
or on the waters of the state shall also
possess a state submerged lands lease
for live rock aquaculture and a
Department of Environmental Protection
permit for live rock culture deposition
and removal or a federal Live Rock
Aquaculture Permit. If the person
possessing these species is not the
person named in the documents
required herein, then the person in such
possession shall also possess written
permission from the person so named to
transport aquacultured live rock
pursuant to this exception.

2. The nearest office of the Florida
Marine Patrol shall be notified at least
24 hours in advance of any transport in
or on state waters of aquacultured live
rock pursuant to this exception.

3. Persons possessing these species off
the water shall maintain and produce
upon the request of any duly authorized
law enforcement officer sufficient
documentation to establish the chain of
possession from harvest on a state
submerged land lease for live rock
aquaculture or in adjacent Exclusive
Economic Zone (EEZ) waters pursuant
to a federal Live Rock Aquaculture
Permit.

4. Any sea fan, hard or stony coral, or
fire coral harvested pursuant to Rule
46–42.008(3)(a) shall remain attached to
the cultured rock.

Specific Authority 370.027(2), F.S.;
Section 6, Chapter 83–134, Laws of
Florida, as amended by Chapter 84–121,
Laws of Florida. Law Implemented
370.025, 370.027, F.S.; Section 6,
Chapter 83–134, Laws of Florida, as
amended by Chapter 84–121, Laws of
Florida. History—New 1–1–95.2222

[FR Doc. 97–15252 Filed 6–11–97; 8:45 am]
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Background 

All airports attract development.  Housing is constructed for airport employees who want to live near by, 
and businesses are established to cater to the airport and surrounding populations.  As development 
encroaches upon the airfield, more people experience the noise and accident potential associated with 
aircraft operations. Incompatible development, a form of encroachment, has become commonplace on 
privately owned lands in the vicinity of military air installations.  The Department of the Navy is 
particularly susceptible to such encroachment with many of its installations located in coastal areas that 
are desirable to work and live in.   

This Air Installations Compatible Use Zones (AICUZ) Study Update includes the Navy’s air installation 
in Monroe County, Florida– Naval Air Station (NAS) Key West’s Boca Chica Field.  The study examines 
various airfield planning parameters related to aircraft operations, noise, and safety, and it provides 
recommendations that can be used to further promote compatible land use surrounding the airfield. 

An AICUZ study was originally prepared and approved for NAS Key West’s Boca Chica Field in 1977.  
Monroe County subsequently evaluated the AICUZ recommendations and enacted compatible land use 
provisions into their zoning ordinance.   

Noise 
As a part of this AICUZ Study Update, a noise study was conducted.  The noise study contains calendar 
year 2001 (CY01) and calendar year 2007 (CY07) noise contours for aircraft operations associated with 
the use of NAS Key West.  A comparison of these noise contours and those used in the 1977 AICUZ 
reveals that the areas impacted by noise both on-station and off-station have generally seen little change.   

Safety 
Accident Potential Zones (APZs) are based on historical accident and operations data throughout the 
Armed Services and the application of margins of safety within these areas (which have been determined 
to be probable impact areas) if an accident were to occur.  This study updates the APZs associated with 
operations at NAS Key West and compares them with the APZs contained in the 1977 study.  Due to 
changes in criteria used to determine APZs and updated operations data, changes in APZs have occurred. 

Land Use 
The AICUZ footprint is a combination of noise impact and APZs.  The majority of non-Navy owned 
lands are developed within the updated AICUZ footprint.  Compatible use in future development around 
the airfield is the overall goal of the AICUZ program at NAS Key West.  The updating of current zoning 
ordinances to support updated AICUZ recommendations should focus on maintaining currently 
compatible land uses provided for in existing zoning and should work to encourage compatible land use 
in future development within the airfield environs. 

Recommendation 
Continue working with Monroe County and the City of Key West to update local land use controls to 
ensure future development results in compatible land use around NAS Key West’s Boca Chica Field. 
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1.0 Introduction 

Most airfields attract development.  Housing is constructed for airfield employees who want to live near 
by and businesses are established to cater to the airfield and surrounding residents.  As development 
encroaches upon the airfield, more people experience the noise and accident potential associated with 
aircraft operations. Incompatible development, a form of encroachment, has become commonplace on 
privately owned lands in the vicinity of military air installations.  The Department of the Navy is 
particularly susceptible to such encroachment with many of its installations located in coastal areas that 
are desirable to work and live in.   

This Naval Air Station (NAS) Key West Air Installations Compatible Use Zones (AICUZ) Study Update 
presents projected Calendar Year 2007 (CY07) noise and safety impacts resulting from airfield operations 
for Boca Chica Field in Monroe County, Florida.  The study also presents aircraft operational numbers for 
Calendar Year 2001 (CY01), which serves as the existing condition.  The information contained in this 
study serves as an update to the official 1977 AICUZ study for the airfield1.   

The evolution of naval aviation, coupled with various base consolidation efforts since the original AICUZ 
study for NAS Key West was prepared 25 years ago, has impacted the role this station plays in support of 
the Navy.  Due to the excellent flying condition, airspace, and range availability, today’s airfield plays a 
vital role in the training of naval aviators.  A snap shot of changes in aircraft and in deployment of 
transient aircraft was evaluated in this study and compared with that found in the 1977 AICUZ study.              

This section of the study provides background on the AICUZ Program and describes NAS Key West and 
Boca Chica Field.  Section 2.0 discusses airspace associated with operations at the airfield.  Section 3.0 
discusses aircraft types and aircraft operations.  Section 4.0 presents aircraft noise zones– how noise 
zones are determined, what changes have occurred, and what measures have been implemented by the 
Navy in response to noise complaints.  Section 5.0 discusses aircraft safety issues including flight 
clearance requirements and Accident Potential Zones (APZs).  Section 6.0 presents AICUZ footprint 
maps and guidelines for compatible land use.  Section 7.0 evaluates the compatibility of surrounding land 
uses with aircraft operations at Boca Chica Field.  Section 8.0 provides land use compatibility strategies 
and specific recommendations that the Navy and NAS Key West can implement to promote land use 
compatibility consistent with the recommendations of the AICUZ Program. 

1.1 The AICUZ Program Purpose and Scope 

In the 1970s, the Department of Defense (DOD) initiated the AICUZ Program to protect the public’s 
health, safety and welfare and to prevent encroachment from degrading the operational capability of 
military air installations in meeting national security.  The key to the program’s success is found in 
intergovernmental coordination, which occurs once AICUZ studies are published and released to the 
public.  An active local command effort to work with surrounding communities in preventing 
incompatible development in the vicinity of military airfields is the foundation of the program’s success. 

                                                                 
1 Air Installations Compatible Use Zone Study, NAS Key West, 1977. 
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The Navy has identified the following components of the AICUZ Program:  

a. To develop, and periodically update, a study and accompanying map for each air installation to 
quantify and depict aircraft noise zones and APZs; 

b. To coordinate with federal, state, and local officials to encourage compatible land use 
development around the air installation; 

c. To inform the local community of the importance of maintaining the Navy’s ability to conduct 
aircraft operations; and 

d. To review operations and implement operational changes in noise abatement strategies that would 
reduce noise impacts while insuring mission requirements.   

Under the AICUZ Program, DOD identifies noise zones as a planning tool for local planning agencies.  
DOD measures the noise exposure using the day-night average sound level (DNL)2.  The DNL noise 
metric averages noise events that occur over a 24-hour period.  Aircraft operations conducted at night 
(10:00 p.m. to 7:00 a.m.) are weighted because people are more sensitive to noise during sleeping hours, 
when ambient noise levels are lower.  The DNL contours are displayed on a map and grouped to form 
noise zones that show the level of noise exposure in the surrounding communities. 

The DOD also identifies APZs as a planning tool for local planning agencies.  APZs are areas where an 
aircraft mishap is most likely to occur if one occurs.  They do not reflect the probability of an accident.  
APZs follow departure, arrival, and flight pattern tracks and are based on analysis of historic data.  The 
AICUZ includes three APZs- the Clear Zone, APZ I, and APZ II.  The Clear Zone extends 3,000 feet 
beyond the runway end and has the highest potential for accidents.  APZ I generally extends 5,000 feet 
beyond the Clear Zone, and APZ II extends 7,000 feet beyond APZ I.  APZs may also bend along flight 
paths to more effectively reflect operations.  An accident is more likely to occur in the Clear Zone than in 
either APZ I or APZ II.   

Land use development should be compatible with noise zones and APZs around a military airfield.  The 
Federal Aviation Administration (FAA) and the DOD also encourage local communities to restrict 
development or land uses that could endanger aircraft in the vicinity of the airfield, including: 

• Lighting (direct or reflected) that would impair pilot vision; 

• Towers, tall structures, and vegetation that penetrate navigable airspace or are to be constructed 
near the airfield; 

• Uses that would generate smoke, steam, or dust; 

• Uses that would attract birds, especially waterfowl; and, 

• Electromagnetic interference with aircraft communications, navigation, or other electrical 
systems. 

 

                                                                 
2 For a detailed explanation of measuring noise exposure using DNL, see Section 4. 
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1.2 Purpose, Authority, and Scope 

The Navy implemented the AICUZ Program at NAS Key West (Boca Chica Field) to encourage, through 
local cooperation, compatible development in and around the Navy airfield located in Monroe County, 
Florida.  The program was initiated locally with the Navy’s adoption of the 1977 AICUZ Study.  The 
purpose of this study is to update to the 1977 study.   

The following provide guidance in implementing portions of the AICUZ Program: 

• U.S. DOD Instruction 4165.57, Air Installations Compatible Use Zones, dated November 8, 
19773; 

• Chief of Naval Operations Instruction (OPNAVINST) 11010.36B, Air Installations Compatible 
Use Zones Program, dated December 19, 20024; 

• Naval Facilities Engineering Command (NAVFAC) Instruction P-80.3, Airfield Safety 
Clearances, January, 19825; 

• NAVFAC Instruction P-971, Airfield and Heliport Planning and Design, dated May 1, 19996; and 

• U.S. Department of Transportation, Federal Aviation Administration (FAA) Regulations, Code of 
Federal Regulations (CFR), Title 14, Part 77, Objects Affecting Navigable Airspace, 19927. 

1.3 Changes that Require an AICUZ Update 

It is important to note that frequent AICUZ updates and changes in land use recommendations can 
undermine the neighboring community’s confidence and willingness to incorporate recommendations into 
local comprehensive plans or to enact various land use controls and zoning regulations.   

Operational and training requirements, aircraft mix, tempo of aviation activity, maintenance procedures, 
and community development seldom remain static.  Therefore, to maintain currency, AICUZ studies are 
updated periodically.  Since the development of the 1977 AICUZ Study for NAS Key West, the variables 
mentioned above have changed at NAS Key West.  Additionally, the noise metric used in the NAS Key 
West 1977 AICUZ Study is no longer used for to describe the noise environment in airfield environs of 
DOD or civilian airfields in the United States, and the APZ criteria used in 1977 was updated and 
changed in the late 1970s. 

 

                                                                 
3 U.S. DOD Instruction 4165.57, Air Installations Compatible Use Zones, November 8, 1977. 
4 Chief of Naval Operations Instruction (OPNAVINST) 11010.36B, Air Installations Compatible Use Zones Program, December 19, 2002. 
5 Naval Facilities Engineering Command (NAVFAC) Instruction P-80.3, Airfield Safety Clearances, January, 1982. 
6 Naval Facilities Engineering Command (NAVFAC) Instruct ion P-971, Airfield and Heliport Planning and Design, May 1, 1999. 
7 U.S. Department of Transportation, Federal Aviation Administration (FAA) Regulations, Code of Federal Regulations (CFR), Title 14, Part 77, 
Objects Affecting Navigable Airspace, 1992. 
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1.4 Responsibility for Compatible Land Use 

Air installations and local government agencies with planning and zoning authority share the 
responsibility for preserving land use compatibility near the air installation.  Cooperative action by both 
parties is essential to prevent land use incompatibility and encroachment.   

NAS Key West has a two-fold responsibility within the AICUZ Program.  First, it looks to reduce aircraft 
noise impacts, to the extent feasible, through operational guidance and procedures not adversely affecting 
mission or flight safety.  Second, the air installation command works with state and local planning 
officials to implement the objectives of the AICUZ Program and strives to educate and inform the local 
civilian community of the mutual benefits of an effective AICUZ Program.   

The local governments have the responsibility to protect the health, safety, and welfare of their respective 
residents. The land use focus is on Monroe County, Florida and the City of Key West.  Since the adoption 
of the 1977 AICUZ Study, the county has been proactive in recognizing the NAS Key West AICUZ, and 
in regulating development around the airfields by means of enacting an AICUZ ordinance addendum to 
their overall zoning ordinance8.  

1.5 State and Local Authority 

Governmental regulation of land use in Florida has traditionally been a responsibility of local 
governments.  Land use regulation and controls such as zoning ordinances, subdivision ordinances, and 
building code adoption and enforcement are all within the authority of the local jurisdictions.   

In addition, federal, state, and regional planning programs and policies have been established to 
encourage growth and management of environmentally sensitive areas.  The State of Florida revised their 
Local Government Comprehensive Planning and Land Development Regulation Act in 19859.  This act 
requires local jurisdictions including Monroe County and the City of Key West to create comprehensive 
plans, submitting them to the state for approval.  The Florida Department of Community Affairs reviews 
plans and local regulations and provides assistance to regional planning entities on land use, 
environmental, and transportation coordination issues.  Another statewide initiative, the Areas of Critical 
State Concern Program10 was established to protect resources and public facilities of major statewide 
significance.  The program requires a review of plans and major developments within designated areas 
including the environs around NAS Key West.  This State program is coupled with efforts to protect 
coastal resources through the Florida Coastal Management Program11.  The Florida Coastal Management 
Program is implemented through 23 federal, state, and local statutes, and works to protect environmental, 
economic, and cultural resources in coastal areas. 

Florida does not exert formal control over airport planning, granting authority for such actions to the local 
jurisdictions.  The local governments establish ordinances and plans governing the coordination of land 
uses in airport environs as is the case with Monroe County and NAS Key West and the City of Key West 
and Key West International Airport located approximately five miles west of Boca Chica Field. 

                                                                 
8 AICUZ language/regulations contained in Monroe County Code of Ordinances, Land Development Regulations, Section 9.5-252,  Airport 
Districts, 1989.  See Appendix A. 
9 State of Florida Local Government Comprehensive Planning and Land Development Regulation, 1985. 
http://www.dca.state.fl.us/fdcp/DCP/programs/index.htm. 
10 Areas of Critical State Concern Program, State of Florida. 
http://www.dca.state.fl.us/fdcp/DCP/programs/index.htm 
11 Coastal Management Program, State of Florida. http://www.dca.state.fl.us/fdcp/DCP/programs/index.htm 
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1.6 Mission and Need for NAS Key West 

NAS Key West’s primary mission is to provide pilot training facilities and services as well as access 
to superior airspace and training ranges for transient tactical aviation squadrons.  As such NAS Key West 
serves as the Navy’s premier East Coast transient pilot training facility for tactical aviation squadrons12.  
Although no aircraft squadrons are currently stationed at NAS Key West, the airfield hosts aviation 
squadrons from around the country on a regular basis to fulfill the mission.  Customers include active and 
reserve Navy fighter/strike fighter communities, Chief of Naval Training (CNATRA) units, Fleet 
Replacement Squadrons (FRSs), and other military service users.  NAS Key West is also host activity to 
numerous tenant commands supporting such critical missions as unique naval research, development 
testing, counter-drug operations, and special warfare training. 

The Navy needs to ensure the continued capability of NAS Key West to support mission requirements 
while promoting the compatible growth and development of the surrounding community.  The Navy 
refers to this as sustainable readiness and cites the following reasons for continued use of NAS Key West: 

• The world remains a dangerous place. 

• The nation needs forces at a high state of readiness. 

• Readiness is only obtained with continual high quality training and modernization. 

• Forces need to “train as we fight”. 

• Section 5062 Title 10 U.S. Code directs the Chief of Naval Operations (CNO) to train all Naval 
forces for combat. 

In addition, NAS Key West is an integral and recognized part of the Key West/Monroe County 
community and local economy.  The 2002 on-site employment population at NAS Key West was 389 
military and 452 civilian personnel13.  In addition to NAS Key West personnel, another 600 persons are 
employed by NAS Key West tenants. 

 

1.7 Location and Meteorology NAS Key West 
The NAS Key West Complex is located approximately 156 miles southwest of Miami and 90 air miles 
north of Cuba.  Key West is the closest point in the United States to Cuba, Central and South America, 
and the Caribbean Sea.  For that reason, NAS Key West has significant military and homeland security 
strategic importance. 

NAS Key West consists of approximately 5,300 acres with facilities located in 13 different areas of the 
lower Florida Keys.  Boca Chica Field, NAS Key West’s primary site and airfield, is located on Boca 
Chica Key.  Boca Chica Field is approximately five miles east of the City of Key West and is located in 
Monroe County, Florida as illustrated in Figure 1-1.  Boca Chica Field consists of approximately 3,560 
acres and encompasses nearly the entire key.  The Navy purchased over 617 acres of undeveloped land on 
Boca Chica and Geiger Keys in the 1980s and early 1990s14.  The Navy also obtained a compatible 
development agreement15 for a privately owned area on the northwest end of Boca Chica Key that 
restricts land use.  The goal of the land acquisitions and development agreements was to preclude 
additional incompatible development from occurring in the 1977 AICUZ areas. 

                                                                 
12 NAS  Key West Regional Shore Infrastructure Plan (RSIP), 2003. 
13 NAS Key West Regional Shore Infrastructure Plan (RSIP), 2003. 
14 NAS Key West Fee Acquisition Maps as Tabulated by NAS Key West Personnel, 2003. 
15 Agreements for areas of Boca Chica Key, 1980s and 1990s. See Appendix B.  
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The NAS Key West Complex is also located on and over the waters of the Gulf of Mexico and includes 
instrumented ranges, target areas, and non-instrumented warning areas.  These areas include the Key 
West Tactical Aircrew Combat Training System (TACTS), Warning Area 174 (W-174), Warning Area 
465 (W-465), Key West Operating Area (OPAREA), and Bonefish Air Traffic Control Assigned Airspace 
(ATCAA).  These features of the NAS Key West Complex are further described and illustrated 
throughout Section 2– Airspace.    

Flying weather is exceptionally good with marginal weather occurring less than one percent of the time.  
While humidity remains relatively high during the entire year, fog is quite rare, occurring only once or 
twice per year.  The excellent flying weather, coupled with the abundance of air operating facilities, also 
makes NAS Key West an important and attractive location for a multitude of training operations.   

Key West has a notably mild tropical-maritime climate due in no small part to its proximity to the Florida 
Current located in the Straits of Florida approximately 12 miles to the south and southeast, and the 
tempering effects of the Gulf of Mexico to the west and north. The average monthly low temperature 
during the winter is only 15 degrees Fahrenheit lower than in the summer– 74 degrees and 89 degrees 
Fahrenheit respectively. There is no known record of frost, ice, sleet, or snow in Key West.  Prevailing 
easterly trade winds suppress the usual summertime heating.  Diurnal variations throughout the year 
average only about ten degrees.  

There are two distinct and alternating seasons in Key West; dry and wet.  The dry season extends from 
December through April during which NAS Key West receives abundant sunshine and approximately 
22% of its annual rainfall (yearly average is slightly over 40 inches). This rainfall usually occurs in 
advance of cold fronts.  The rainy season is from May through October. During this period, the numerous 
showers and thunderstorms account for over three-quarters of the average annual rainfall, with early 
morning being the most favorable time for showers. Easterly waves are common during this season and 
bring an abundance of rainfall. The Hurricane season coincides with the rainy season and extends from 1 
June through 30 November– middle August to early October are the months with the highest probability 
of a tropical disturbance affecting the Key West area.  Thunderstorms occur in the Key West area every 
month of the year, but are most prominent during the months of July, August and September.  

It is noteworthy that the National Weather Service has identified Key West as the most hurricane-prone 
area in the United States.  The lack of recent hurricane activity within the area of Key West may lead one 
to believe otherwise.  Nonetheless, hurricanes are of grave importance to the residence of the Florida 
Keys; especially in view of the fact that the only land-based egress to a safe haven is the overseas portion 
of U.S. Highway 1.   
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1.8 Airfield Facilities NAS Key West 
Since the first runway for land-based aircraft was paved on Boca Chica Key in the early years of World 
War Two, the airfield has evolved into a premier air operations facility.  Today, Boca Chica Field has 
three asphalt runways: primary Runway 7/25 is 10,000 feet by 200 feet and crosswind Runways 3/21 and 
13/31 are both 7,000 feet by 150 feet.  Figure 1-2 is an aerial image of Boca Chica Field.  Figure 1-3 
provides a National Oceanic and Atmospheric Administration (NOAA) airfield diagram of Boca Chica 
Field.     

The following details the NAS Key West’s Boca Chica Field facilities per NAS Key West Instruction 
(NASKWINST) 3710.2Q16:  

Geographic Description 

• Latitude/Longitude. 24O 34’ north/81 O 41’ south. 

• Airfield Elevation.  Field elevation is 6 feet Mean Sea Level (MSL). 

• Visual Meteorological Condition (VMC) Flying Conditions.  Ninety-eight percent of the time. 

Airfield 

• Normal Operating Hours.  Normal airfield operating hours are 0700 to 2200.  However, it is 
noted that when operational requirements arise, air operations later in the night and earlier in the 
morning (between 2200 and 0700) do occur. 

• Runways.  The airfield consists of three asphalt runways with concrete turn-up areas.  All 
runways are accessible by taxiways.  Runway 7/25 is 10,000 feet by 200 feet.  Runway 3/21 is 
7,000 feet by 150 feet.  Runway 13/31 is 7,000 feet by 150 feet.  Runway 7 is the designated 
instrument/calm wind runway and will normally be used when the surface wind is less than ten 
knots or at all other times if operationally advantageous. 

• Arresting Gear.  E-28 bi-directional arresting gear is the only type used at NAS Key West.  The 
E-28 short field gear on the active runway is always de-rigged.  The location of all E-28 gear is 
depicted in Figure 1-3.  No overrun gear is available. 

• Wells Air-Start.  A Wells Air-Start Unit is located between the Hangar 936 line and Taxiway A. 

• Wind Sock.  There is an unlighted wind sock located at the approach end of all runways except 
Runway 13 and a large, lighted wind sock at midfield. 

Hangar and Service Facilities 

• Hangar Facilities.  Hangar facilities for transient aircraft are available for repair. 

• Parking.  Parking is available for approximately 35 transient aircraft on the ramp around the 
Operations/Tower Building. 

• Fueling.  Fueling is available via truck only.  Hot refueling is permitted. 

• Air Starting Units.  Wells Air-Start Systems are available to detachment aircraft in the fleet 
hangar area. 

• Compass Rose.  A compass rose and electronic compass calibration site are available.   

• High Power Turn-Up Areas.  Two high power turn-up areas are located at the approach end of 
Runway 3 and Runway 31 as illustrated on Figure 1-2.  

                                                                 
16 Naval Air Station Key West Instruction 3710.2Q. 

1-8 



INTRODUCTION 
 

  NAS Key West AICUZ Update 
 

Airfield Lighting/Marking 

• Runway Markings.  All runways are marked in accordance with standard criteria.  Simulated 
carrier decks are depicted on Runways 3 and 13 commencing approximate 100 feet from the 
threshold.  An unlighted carrier deck is located on Runway 7.  Lighted runway distance markers 
are located at 1,000 feet intervals along the runways.   

• Runway Lights.  All runways have threshold lights.  All runway, taxiway, rotating beacons, and 
obstruction lights are of standard color.  There are no boundary lights.   

All runways have high intensity runway lights (HIRL).   

Runway 7 also has approach lighting and wheel-up warning lights (wave off lights).   

Runways 3 and 13 have carrier deck lighting at the approach end controlled by the 
Landing Signal Officer (LSO). 

• Obstruction Lights.  Obstruction lights on the control tower antennas and rotating beacon are 
photo-electrically activated.  Lights on the crash crew hangar are controlled by the crash crew. 

• Optical Landing System.  Two portable optical landing systems (POLS) are normally available.   

Meteorological Facilities 

• A complete meteorological, flight weather briefing, and observation facility is available at the 
Naval Atlantic Meteorological and Oceanographic Detachment (NMLOD), Key West, located on 
the second floor of the Operations Building A-244. 
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2.0 Airspace 

NAS Key West is known as the East Coast’s primer transient pilot training facility.  Training includes air 
to air training venue able to accommodate a variety of training exercises including air combat 
maneuvering (ACM) and simulated ordnance delivery.   Extensive warning areas extend north, south, and 
west of Boca Chica Field.  The areas are well instrumented and surveilled by Federal Aviation 
Administration (FAA) and Navy radar systems.  This section describes the Key West Complex, including 
the regional and local airspace, and airport control zones and flight procedures at NAS Key West.  
 

2.1 Key West Complex 

The Key West Complex1 is located over open ocean in water adjacent to the southwestern coast of 
Florida.  The following non-instrumented warning areas, air traffic control assigned airspace (ATCAA), 
and operating area (OPAREA) are associated with this complex: 

• Warning Area 174 (W-174) 

• Warning Area 465 (W-465) 

• Bonefish ATCAA 

• Key West OPAREA 

The complex is composed of the following instrumented target ranges and target areas: 

• Marquesas “Patricia” Target 

• Key West TACTS 

In addition to these features of the Key West Complex, the NAS Key West regional flight area is 
comprised of airspace over the State of Florida within 350 nautical miles (NM) of NAS Key West.  NAS 
Key West also lies within the Gulf of Mexico Coastal Air Defense Identification Zone (ADIZ).  The Key 
West Complex and regional airspace surrounding NAS Key West is illustrated in Figure 2-1.  

Located over open ocean, Warning Area 174 (W-174) is a special-use airspace2 divided into seven areas 
(W-174A/B/C/D/E/F/G) as illustrated in Figure 2-1.  Instrument training, ACM, ground controlled 
interception (GCI), and other exercises are conducted within W-174.  Air-to-air gunnery is permitted in 
W-174A.  Located over open ocean, Warning Area 465 (W-465) is also a special-use airspace.  W-465 is 
divided into three areas (W-465A/B/C) and is primarily scheduled for ACM and instrument training 
flights.   

The Bonefish ATCAA is a special-use airspace that provides additional airspace for aircraft training in 
ACM.  Ordnance expenditure is not normally authorized.  W-465C/D and W-465A/B/C comprise the Key 
West OPAREA. 

The Miami Air Route Traffic Control Center (ARTCC) is the controlling agency for W-174 and W-465.  
The Commanding Officer at NAS Key West has designated Tarpon Control (Navy Ground Controlled 
Intercept [GCI] Division) the scheduling authority for W-174 and W-465.  Tarpon Control normally uses 
W-174 and W-465 from 0700 – 2300 (DST 0600 – 2200) during weekday operations.  After local 

                                                                 
1 Global Security.Org 2003, www.globalsecurity.org.  
2 FAA designates SUA to assure the safety of all airspace users by isolating military training flights from all other air traffic.  SUA includes 
restricted areas (onshore airspace), warning areas (offshore airspace), and military operations areas (MOAs) and is depicted on aeronautical charts 
for reference in military, commercial, or general aviation flight planning.  
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operations are secure, the airspace is returned to Miami ARTCC.  Transient aircraft desiring to operate in 
W-174 or W-465 must contact the Tarpon Control scheduling office.  Aircraft operating in W-174 and/or 
W-465 are required to maintain communications with the appropriate warning area controlling agency. 

The Marquesas “Patricia” Target is located in W-174E.  The Patricia Target is an unattended/non-
instrumented ship-hulk target located 30 nautical miles (NM) from the NAS Key West Tactical Air 
Navigation (TACAN) (Channel 78) bearing 269.  A 2 NM-radius surface danger area surrounds the 
target.  W-174E extends from the surface to 10,000’ and air-to-surface exercises are authorized.  Weapons 
delivery is not permitted.  The target is a grounded ship-hulk 306 feet in length and 37 feet beam.  The 
target is visible only during low tide and does not protrude above the surface.  Note: Avon Park Target 
Area is a second target area in the region.  The target area is located in South Central Florida with 
Restricted Airspace 2901 (R-2901) and scheduling is accomplished through McDill Air Force Base 
located near Tampa, Florida.  The targets at this range are fixed hard targets. 

The Key West TACTS comprises 1,800 square miles of airspace in W-174 and in the Bonefish ATCAA.  
The range is divided into a north and south operating area.  The TACTS provides aircrew training and 
performance evaluation in air-to-air combat.  The range consists of two master tracking towers and six 
remote towers located in W-174A, W-174B, W-174F and W-174G.   

2.2 Airport Control Zones and Flight Procedures at NAS Key West 

Boca Chica Field (designated NQX by the FAA) is located within a complex airspace that serves NAS 
Key West and Key West International (designated EYW by the FAA) Airport.  Several other airports 
exist locally.  Table 2-1 lists those in the vicinity of NAS Key West and their distance from Boca Chica 
Field. 

Table 2-1 Airports Local to NAS Key West 

Airport Name Airport Ownership 
Approximate Distance 

from NAS Key West (NM) 

Key West International Airport  Public Use 5 

Sugar Loaf Shores Private 7 

Summerland Key Private 16 

Florida Keys Marathon Public Use 36 

Chalk (Seaplane Base) Private 7 

Gulf of Mexico (Seaplane Base) Private 5 

Source : Miami Sectional Aeronautical Chart, 2003. 

Note : NM= Nautical Mile. 
 

NAS Key West is a FAA category D airport and Navy Class IV B approach control facility3.  It is located 
within the Key West Class "D" Surface Area that extends upward from the surface to and including 2,500' 
mean sea level (MSL) within a 3.9 mile radius of Key West International Airport and within a 5.3 mile 
radius of NAS Key West.  This Class "D" Surface Area is effective during the specific dates and times 
specified in the instrument flight rules (IFR) supplement, and at other times by notice to airmen 
(NOTAM).  This surface is divided by a 360/180-degree line centered at the western end of Boca Chica 
Bridge. 

The local airspace of NAS Key West and Key West International Airport overlap, as illustrated in Figure 
2-2.  NAS Key West provides approach control services for both the station and EYW within the airspace 
delegated by the Miami ARTCC up to an altitude of 16,000’. 

                                                                 
3 NAVAIR 00-80-T-114. 
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Specific clearance must be obtained for any maneuver on the airport or in the airspace under the control 
jurisdiction of the NAS Key West Tower.  The Navy control tower exercises positive control of all 
aircraft operating within the Navy Class “D” surface Area.  Planes approaching the International Airport 
must obtain clearance from NAS Key West.  Once the destination is known and the area is clear of 
conflicting traffic, they are transferred to EYW traffic control.  The tower’s control includes issuing air 
traffic control (ATC) clearances, positive control of aircraft in the Surface Area, control of airport 
lighting, initiation of emergency measures, reporting infractions of flight or ground procedures, and 
positive control of vehicular traffic on the airfields4. 

For IFR departures, radar hand-off to Miami Center or CGI will be accomplished as soon as traffic 
conditions permit.  For arrivals, two navigational aids are available  for instrument approaches into NAS 
Key West.  These approved procedures for NAS Key West are contained in current flight information 
publications (FLIPs).  Navy Key West Approach Control assumes control of inbound aircraft upon 
reaching the vertical and/or lateral limits of designated airspace unless otherwise coordinated.  Radar 
approaches are available during the times indicated in the FLIP IFR Supplement.  Inbound aircraft are 
recommended to fly air surveillance radar (ASR)/precision approach radar (PAR) or TACAN for radar 
traffic advisories. 

2.3 Flight Operational Procedures NAS Key West 

Within the airspace controlled by NAS Key West procedures have been established, which must be 
adhered to by military pilots.  Table 2-2 provides a summary of these flight procedures and course rules 
for approach, departure, and airport patterns associated with NAS Key West. 

 

Table 2-2 Airport Flight Operational Procedures and Course Rules 

 Flight Operation Operational Procedures 

 Straight-In Landing Practice/IFR  

 Straight-In Landing Practice/VFR Contact Approach Control/VFR Advisory Control at least  10 miles from airfield.  
Pattern altitude is 1000' unless specified otherwise by the control tower. 

 Field Carrier Landing Practice (FCLP)/Takeoff  

 Field Carrier Landing Practice (FCLP)/Noise 
Abatement Path 

Runway 3 is to be utilized to the maximum extent possible due to noise 
abatement.  Runway 3 and 13 are designated as FCLP runways due to carrier deck 
lighting.  Runway 7 is equipped with day use only FCLP markings.  

 Field Carrier Landing Practice (FCLP)/Pattern Altitude Break altitude for all FCLP aircraft shall be 800', descending to pattern altitude of 
600'. 

FCLP pattern altitude may be raised to 1000' by the Command Duty Officer  in 
the event of continuous noise complaints.  

Overhead Approaches: Runway 25: Maintain 2500' until three DME 

Runway 7: Maintain 2000' until 2.6 DME 

Runway 3: Maintain 2500' until three DME 

Runway 13/21: Maintain 2500' until three DME 

Runway 31: Maintain 1500'  

Traffic Patterns: Left for all runways except runway 3, which is right traffic.  During FCLP 
operations to runway 3, left traffic may be implemented.  

Noise Abatement Path: 3000' over the city of Key West and the Keys 

Source : NASKWINST 3710.2Q. 

Notes: IFR= Instrument Flight Rules, VFR= Visual Flight Rules, FCLP= Field Carrier Landing Practice, DME= Distance Measuring Equipment. 

                                                                 
4 NASKWINST 3710.2Q. 
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3.0 Aircraft Mix and Operations NAS Key West 

The main sources of noise at Naval air installations are aircraft operations, including flight operations and 
engine maintenance operations or run-ups.  The level of noise exposure is related to a number of 
variables.  The types of aircraft, number and time of aircraft operations, and flight tracks are the most 
significant variables.   

This section discusses the past and present types of aircraft stationed at NAS Key West, the number of 
operations conducted by these aircraft, and the flight tracks used to conduct these operations (in CY01 
and projected for CY07).  The existing conditions for NAS Key West is defined around the historical 
airfield operations that happened in CY01.  This data was collected from NASKW operations and NAS 
Air Traffic Control (ATC) staff and confirmed through detailed interviews and on-site review in 
September and December 2002.  The future condition for NAS Key West is defined as airfield operations 
projected to occur in CY07.  Detailed operational data for CY07 was collected with the cooperation of 
Commander in Chief Atlantic Fleet (CLF) in response to a data call letter1.  The data was reviewed at 
NAS Key West during a visit conducted by Onyx and Wyle Laboratories with ATC and Air Operations 
(AIROPS) personnel, December 2002.  The evolving Training Resource Strategy (TRS) was taken into 
account when developing and reviewing the data and CLF approved the projected 2007 operations data 
for use in January 20032. 

3.1 Aircraft Mix  

3.1.1 Past Aircraft Types 

Since the 1940s, aircraft squadrons have trained at NAS Key West.  At the time of the 1977 AICUZ, NAS 
Key West was home base for nine squadrons of Reconnaissance Air Wing 1 who flew the RA-5C 
Vigilante, a supersonic heavy attack-reconnaissance aircraft.  It was also the main ACM training base for 
East Coast F-4 Phantom fighter pilots in VF-101, ACM, Key West detachment.  These two units had a 
total of 46 aircraft3.  

By 1992, the majority of operations were conducted by squadrons from other stations.  Transient 
squadrons operated a variety of aircraft, including F/A-18s, F-4s, F-14s, and other jets.  Aircraft from the 
VF-45 and VAQ-33 were also still based at the NAS Key West.  VF-45 operated F-5s and served as an 
adversary squadron.  VAQ-33 operated A-3s, A-6s, A-7s, and P-3s.  In addition to operations performed 
by fixed-wing aircraft, operations were conducted by rotary-wing helicopters and general aviation aircraft 
from the Key West Navy Flying Club. 

3.1.2 Present Aircraft Types 

Today, NAS Key West serves transient flight units from around the country and has no squadrons 
permanently based on board.  Over 20 types of fixed wing and rotary wing aircraft typically deploy to 
NAS Key West for varying durations.  Aircraft include F-14s, F-15s, F-16s, F/A-18s, A-4s, T-45s, and E-
2/C-2s.       

                                                                 
1 CLF Data Call Letter 5090 SER N4654A/000419 of 08, October, 2002. 
2 CLF N4654A Email of 03, January, 1411 (local), 2003. 
3 Air Installations Compatible Use Zones Study, NAS Key West, 1977. 
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3.1.3 Future Aircraft Types 

Future aircraft types training at NAS Key West in CY07 are projected to remain very similar to those of 
present with a few new aircraft coming on-line and a few aircraft being phased out.  Table 3-2 provides a 
detailed comparison of aircraft types deploying to NAS Key West for CY01 and CY07. 

 
3.2 Aircraft Flight Operations NAS Key West 
 

Derivation of flight operations was accomplished through the examination of Air Traffic Activity Reports 
(ATARs), obtained from ATC at NAS Key West4.  Table 3-1 lists the reported overall annual operations 
for CY90 through CY01.  The total number of reported airfield operations for CY01 was 60,924.  Of this 
total, approximately 60,800 operations were conducted by military units at the NAS during CY01.  For 
CY07, the total number of projected airfield operations is 61,402, or an increase of approximately one 
percent over CY01.    

Table 3-1 Reported Annual Flight Operations Summary 
 

Military Civil  Calendar Year 
(CY) Navy/Marine Other Military Air Carrier General Aviation Total 

1990 89,966 24,334 27,400 35,975 177,675 

1991 82,927 14,085 27,420 33,440 157,872 

1992 78,246 22,093 28,899 35,315 164,553 

1993 70,087 17,833 27,715 36,900 152,535 

1994 53,855 12,637 508 2,306 69,306 

1995 83,054 4,568 840 2,164 90,626 

1996 40,484 2,814 1,417 2,282 46,997 

1997 53,629 5,294 210 572 59,705 

1998 41,198 4,518 36 334 46,086 

1999 49,569 6,052 77 188 55,886 

2000 47,485 3,873 50 145 51,553 

2001 55,123 5,675 39 87 60,924 

2002 48,511 9,416 44 131 58,102 

 
Source: Aircraft Traffic Activity Reports NAS Key West. 

                                                                 
4 NAS Key West airfield visit conducted by Onyx & Wyle Laboratories with ATC and AIROPS personnel, September, 2002 & December 2002.  
Contained in two Aircraft Noise Studies for NAS Key West Florida by Wyle Laboratories, one for CY01 and one for CY07. 
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3.2.1 CY01 and CY07 Aircraft Flight Operations NAS Key West 

Aircraft flight operations by aircraft type and time of day for CY01 and CY07 are presented in Table 3-2.  
A total of 60,800 operations for CY01 and 61,402 projected operations for CY07 are shown in the table 
and were modeled to generate noise contours in the Aircraft Noise Studies for NAS Key West5.  Though 
the overall total number of operations are similar for CY01 and CY07, the subtotals by types of aircraft 
and times of flight are different.  F/A-18C/D aircraft account for over one-third of the operations, or the 
most operation by aircraft type in CY01.  In CY07, the number of F/A-18E/F operations increase.  In 
total, F/A-18C/D and E/F aircraft operations increase 15 percent for CY07.  Other changes include an 
increase in A-4, E-2/C-2, and training aircraft operations between CY01 and CY07.  Overall, the F/A-
18C/D and E/F aircraft are the dominant aircraft in terms of the number of operations and noise impact 
for both CY01 and CY07.    

                                                                 
5 CY07 Aircraft Noise Study for NAS Key West Florida, Wyle Laboratories, 2003.   
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Table 3-2 Comparison of Reported/Modeled CY01 and CY07 Aircraft Flight Operations 
 

2001*   2007** Aircraft 
0700-2200 2200-0700 Total   0700-2200 2200-0700 Total 

USMC F/A-18C/D     1,000 0 1,000 
F/A-18C/D (CNAL)     6,662 335 6,997 
F/A-18C/D (CCG4)     86 6 92 
F/A-18A/B (CNARF)     6,061 0 6,061 
F/A-18 C/D Totals 22,262 0 22,262  13,809 341 14,150 
         
F/A-18E/F (CNAL)     10,925 887 11,812 
F/A-18 E/F (COMNAVAIRPAC)     3,830 311 4,141 
F/A-18 E/F Totals 3,912 0 3,912  14,755 1,198 15,953 

         
F-16C/D (ANG)     960 0 960 
F-16C/D (AFRC)     100 0 100 
F-16C/D Totals 1,269 0 1,269  1,060 0 1,060 

         
F-15A (ANG) 1,845 0 1,845  960  960 
F-14 12,648 0 12,648  0 0 0 
F-5 E/F (CNARF) 924 0 924  486 0 486 
A-10 76 0 76  0 0 0 
USMC AV-8B 36 0 36  600 0 600 

         
A-4 (CCG4)     40 4 44 
A-4 (CNAL)     3,425 20 3,445 
A-4 Total 474 0 474  3,465 24 3,489 

         
USMC EA-6B 132  132  200 0 200 

         
E-2C (CNAL)     10,362 2,240 12,602 
E-2C (CCG4)     16 2 18 
E-2C (CNARF)     348 0 348 
E-2/C-2 Total 7,422 2,575 9,997  10,726 2,242 12,968 

         
C-141 98 1 99    *** 
C-130 1,120 0 1,120    *** 
C-17 82 0 82    *** 
C-12 1,214 30 1,244    *** 
C-9 899 2 901    *** 
C-5 47 2 49    *** 
KC-10 (CCG4) 24 1 25  3 0 3 
P-3 804 0 804    *** 
S-3 178 0 178  0  0 
T-45A (TRAWING TWO) 916 0 916  750  750 
T-45C (TRAWING ONE) 0 0 0  1,800  1,800 
T-39 (TRAWING SIX) 231 0 231  264  264 
T-38 44 0 44  0  0 
T-34 (TRAWING SIX) 537 0 537  2,448 0 2,448 
T-2 (TRAWING ONE) 401 0 401  0  0 
T-1 (TRAWING SIX)     24 0 24 

         
Boeing 707 (CCG4)     6 3 9 
KC-135 (CCG4)     6 3 9 
G-1 (Gulfstream) (CCG4)     5 3 8 
Learjet (CCG4)     40 4 44 
        
H-3 238 0 238    *** 
SH-60 154 24 178    *** 
SH-65 154 24 178    *** 
Helicopters Total 546 48 594  710 62 772 
Transient Transport Aircraft     5,360 45 5,405 
TOTAL 58,141 2,659 60,800  57,477 3,925 61,402 

 

Source: Aircraft Noise Study for NAS Key West Florida, Wyle Laboratories, 2003.   
Notes: * 2001 Actual as reported by NAS Key West Air Traffic Control (ATC). 
** 2007 Projected from various sources from October through December 2007 in reply to CLF ltr 5050 SER N4654A/000419 of 8 Oct 2002. 
*** These aircraft were included as transient transports and rotary-wing aircraft for 2007. 
ANG= Air National Guard, AFRC= Air Force Reserve Command, CCG4= Commander Carrier Group Four, CNAL= Commander Naval Air 
Forces Atlantic, COMNAVAIRPAC= Commander Naval Air Forces Pacific, TRAWING= Training Wing. 
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A flight operation is any takeoff or landing at an airfield.  The takeoff and landing may be part of a 
training maneuver (or pattern) associated with a departure or arrival of an aircraft to or from defense-
related airspace.  Several basic flight operations are described below: 

• Departure. An aircraft taking off to a local training area, a non-local training area, or as part 
of a training maneuver. 

• Straight-In Full-Stop Arrival. An aircraft lines up several miles from the field on the runway.  
The aircraft descends gradually, lands and comes to a full stop, then taxis off the runway.  
The non-overhead break is typically a straight-in full-stop arrival. 

• Overhead-Break Arrival. An expeditious arrival using visual flight rules.  An aircraft 
approaches the runway above the altitude of the landing pattern.  Approximately halfway 
down the runway, the aircraft performs a 180-degree turn to enter the landing pattern.  Once 
established in a pattern, the aircraft lowers its landing gear and flaps and performs a 180-
degree descending turn to land on the runway. 

• Carrier-Break Arrival.  Similar to an overhead break arrival using a shorter/carrier runway 
length.  Approximately halfway down the runway, the aircraft performs a 180-degree turn to 
enter the landing pattern.  Once established in a pattern, the aircraft lowers its landing gear 
and flaps and performs a 180-degree descending turn to land on the runway.  

• Touch-and-Go (T&G). The aircraft lands and takes off on a runway without coming to a full 
stop.  After touching down, the pilot immediately goes to full power and takes off again. (For 
noise modeling purposes this is counted as one operation). 

• Field Carrier Landing Practice (FCLP). An aircraft practices simulated aircraft carrier 
landings.  FCLPs are required training for all pilots before landing on a carrier.  The number 
of FCLPs performed are determined by the length of time that has elapsed since the pilot's 
last landing on a carrier. (For noise contour modeling purposes this is counted as one 
operation). 

• Ground Controlled Approach (GCA) Box. A radar or "talk down" approach directed from the 
ground by ATC personnel.  ATC personnel provide aviators with verbal course and glide 
slope information, allowing them to make an instrument landing during inclement weather. 

3.2.2 Detailed CY01 Aircraft Flight Operations for NAS Key West 

Detailed CY01 aircraft flight information by aircraft type, operation type, and daytime and nighttime 
periods is presented Table 3-3.  Twenty-eight aircraft types are listed in descending order of total flight 
operations.  The operations types include departures, straight-in full-stop arrivals, overhead-break 
arrivals, carrier-break arrivals, T&G, FCLP, and GCA Box.  A total of 2,659 operations, or 4 percent of 
grand total aircraft operations were conducted during the nighttime (2200-0700 local time) period with 
nearly 97 percent of the nighttime operations conducted by the E-2/C-2 turboprop aircraft.  Table 3-3 
shows the F/A-18C/D, F-14, and the E-2/C-2 aircraft being the top three contributors for CY01 in that 
order, with a combined total of 44,907 operations or approximately 74 percent of the grand total.   



AIRCRAFT MIX AND OPERATIONS 
 

3-6                 NAS Key West AICUZ Update 
 

Table 3-3 Detailed CY01 Aircraft Flight Operations 

Departures “Straight-In” Full-Stop 
Arrival 

Overhead Break Arrival 
(1500’ AGL) 

Carrier Break Arrival   
(800’ AGL) Aircraft 

Type 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 

F/A-18C/D 9,564  9,564 138  138 8,483  8,483 2,701  2,701 

F-14 5,493  5,493 170  170 4,727  4,727 1,150  1,150 

E-2/C-2 2,176  2,176 227  227       

FA-18E/F 1,636  1,636 49  49 459  459 1,440  1,440 

F-15 818  818 201  201 768  768    

F-16 1,141  1,141 14  14       

C-12 401  401 459 27 486       

C-130 397 3 400 487  487       

F-5 327  327 14  14 361  361    

T-45 221  221    235  235    

C-9 408 2 410 458  458 15  15    

P-3 158  158 52  52       

T-34 115  115 11  11 121  121    

A-4 164  164 17  17 171  171    

T-2 94  94 44  44 67  67    

H-3 119  119 119  119       

T-39 59  59 62  62 10  10    

S-3 25  25 2  2 27  27    

SH-60 77 12 89 77 12 89       

SH-65 77 12 89 77 12 89       

EA-6B 30  30    34  34    

C-141 38 1 39 48  48       

C-17 36  36 44  44       

A-10 21  21    23  23    

C-5 22  22 25 2 27       

T-38 21  21    23  23    

AV-8 11  11    13  13    

KC-10 11  11 13 1 14       

Total 23,660 30 23,690 2,808 54 2,862 15,537  15,537 5,291  5,291 
 

(Continued Next Page) 
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Table 3-3 Detailed CY01 Aircraft Flight Operations (Continued) 

Touch and Go* FCLP*                          
(600 Feet AGL) 

GCA Box*                         
(1,500 Feet AGL) 

Grand Total 
Aircraft 

Type 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 

F/A-18C/D 1,078  1,078 298  298    22,262  22,262 

F-14 932  932 176  176    12,648  12,648 

E-2/C-2 632  632 4,387 2,575 6,952    7,422 2,575 9,997 

FA-18E/F 328  328       3,912  3,912 

F-15 58  58       1,845  1,845 

F-16 78  78    36  36 1,269  1,269 

C-12 232  232    122  122 1,214 30 1,244 

C-130 236  236       1,120  1,120 

F-5 222  222       924  924 

T-45 250  250    210  210 916  916 

C-9 18  18       899 2 901 

P-3 248  248    346  346 804  804 

T-34 156  156    134  134 537  537 

A-4 122  122       474  474 

T-2 98  98    98  98 401  401 

H-3          238  238 

T-39 68  68    32  32 231  231 

S-3 124  124       178  178 

SH-60          154 24 178 

SH-65          154 24 178 

EA-6B 68  68       132  132 

C-141 12  12       98 1 99 

C-17 2  2       82  82 

A-10 32  32       76  76 

C-5          47 2 49 

T-38          44  44 

AV-8 12  12       36  36 

KC-10          24 1 25 

Total 5,006  5,006 4,861 2,575 7,436 978  978 58,141 2,659 60,800 

 
Source: Review of data conducted in cooperation with NAS Key West ATC.  Contained in CY01 Aircraft Noise Study for NAS Key West  
Florida, Wyle Laboratories, 2002. 
Notes: * Patterns counted as two operations.  AGL Above Ground Level. 
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3.2.3 Detailed CY07 Aircraft Flight Operations NAS Key West 

Detailed aircraft flight operations information, as projected for CY07, is presented in Table 3-4.  Eighteen 
aircraft types are listed in descending order of total flight operations.  The operations types include 
departures, straight-in full-stop arrivals, overhead-break arrivals, carrier-break arrivals, T&G, FCLP, and 
GCA Box.  Approximately 3,925 operations, or 6 percent of grand total aircraft operations are expected to 
occur during the nighttime (2200-0700 local time) period with nearly 31 percent of those nighttime 
operations conducted by the F/A-18C/D and E/F aircraft and 57 percent by the E-2/C-2 turboprop aircraft.  
Table 3-4 shows the F/A18E/F, F/A-18C/D and the E-2/C-2 aircraft are projected to be the top three 
contributors to grand total operations, or approximately 70 percent of the grand total.   

 

Table 3-4 Detailed CY07 Aircraft Flight Operations 

Departures “Straight-In” Full-Stop 
Arrival 

Overhead Break Arrival 
(1500’ AGL) 

Carrier Break Arrival   
(800’ AGL) Aircraft 

Type 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 0700-
2200 

2200-
0700 

Total 

F/A-18E/F 6,396 343 6,739 498 129 627 3,469 200 3,669 2,429 14 2,443 

F/A-18C/D 6,543 147 6,690 655 74 729 2,501 75 2,576 3,390  3,390 

E-2/C-2 956  956 165 52 217 339  339 600  600 

Transient 
Transport 
Aircraft 

1,839 8 1,847 1,983 38 2,021 19  19    

A-4 1,620 2 1,622 2 2 4 1,518  1,518    

T-45C 720  720    150  150 570  570 

T-34 1,224  1,224 424  424    800  800 

F-16 470  470 170  170    300  300 

F-15A 420  420 120  120    300  300 

Helicopters 355 31 386 355 30 385       

AV-8B 300  300 50  50 100  100 150  150 

F-5E/F 240  240 24  24 54  54 162  162 

T-39 132  132 32  32    100  100 

EA-6B 100  100 20  20 20  20 60  60 

Learjet 20  20 20 4 24       

T-1 12  12 6  6    6  6 

Boeing 707 6  6  3 3       

KC-135 6  6  3 3       

G-1 5  5  3 3       

KC-10 3  3          

Total 21,367 531 21,898 4,524 338 4,862 8,170 275 8,445 8,867 14 8,881 
 

(Continued Next Page) 
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Table 3-4 Detailed CY07 Aircraft Flight Operations (Continued) 

Touch and Go* FCLP*                               
(600 Feet AGL) 

GCA Box*                         
(1,500 Feet AGL) 

Grand Total 
Aircraft 

Type 0700-
2200 

2200-
0700 Total 0700-

2200 
2200-
0700 Total 0700-

2200 
2200-
0700 Total 0700-

2200 
2200-
0700 Total 

F/A-18E/F  1,108 801 483 1284 54 29 83    15,953 

F/A-18C/D  406 218 44 262 96  96    14,149 

E-2/C-2  206 8380 2160 10540 80 30 110    12,968 

Transient 
Transport 

Aircraft 
 935    585  585    5,407 

A-4  200    125 20 145    3,489 

T-45C  700 400  400 10  10    2,550 

T-34            2,448 

F-16      120  120    1,060 

F-15A      120  120    960 

Helicopters            771 

AV-8B            600 

F-5E/F      6  6    486 

T-39            264 

EA-6B            200 

Learjet            44 

T-1            24 

Boeing 707            9 

KC-135            9 

G-1            8 

KC-10            3 

Total 0 3,555 9,799 2,687 12486 1,196 79 1,275 0 0 0 61,402 

 
Source: Review of ATAR reports conducted by Wyle Laboratories in cooperation with NAS Key West ATC.  Contained in CY 07 Aircraft 
Noise Study for NAS Key West Florida, Wyle Laboratories, 2003. 
Notes: * Patterns counted as two operations.  AGL Above Ground Level. 
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3.3 Runway and Flight Track Utilization NAS Key West 

At NAS Key West, Runway 07 is the most active runway and is used 49 percent of the time.  The second 
most active runway is Runway 13 that is used 32 percent of the time.  Table 3-5 provides utilization 
percentages for the remaining runways and compares them with utilization percentages contained in the 
1977 AICUZ6.  Note:  Runway utilization in CY07 is projected to remain the same as that for CY01.   

Table 3-5 Comparison of Runway Utilization 

Runway Number 1977 Annual Utilization (1) CY01 and CY07 Utilization (2)  

03 20% 11% 

07 55% 49% 

13 20% 32% 

21 2% 1% 

25 2% 5% 

31 1% 2% 

Total 100% 100% 

Sources:  (1) NAS Key West AICUZ, 1977 and (2) Aircraft Noise Study for NAS Key West Florida, Wyle Laboratories, 2003. 

Table 3-6 presents modeled CY07 Average Annual Day Aircraft Operations at NAS Key West as used to 
develop noise contours and APZs that ultimately form the AICUZ footprint.  The table was derived by 
multiplying the annual operations by the runway and track utilization percentages, and dividing the result 
by 365 days.  This allows for the computation of the Average Annual Daytime and Nighttime events by 
flight track for each of the two aircraft types, rounded to the nearest 0.01 event.  NOISEMAP, the suite of 
programs used to generate noise contours, uses Average Annual Day events per flight track to compute 
the noise exposure around airfields.  An event is defined as a takeoff operation, a landing operation or a 
combination of both when the aircraft remains in the vicinity of the airfield.  In order to input operations 
into NOISEMAP correctly, closed patterns (i.e., T&G, FCLP, GCA) which were counted as two 
operations (a takeoff and a landing), were divided by a factor of two to represent an average number of 
daily events.  A total of 168 Average Annual Day flight events were modeled for CY07 conditions at 
NAS Key West7. 

The flight tracks listed in Table 3-6 are illustrated in Figures 3-1 through 3-68.  These flight tracks 
represent “typical” operations9.  Figure 3-1 shows the departure flight tracks.  Figure 3-2 depicts straight-
in arrival flight tracks.  Note: Flight track 07A1 has a slight redirection and intersects the Runway 07 
heading approximately 1.1 nm from the approach end of the runway.  Figure 3-3 shows the over-head 
break and carrier-break arrival flight tracks.  The abeam distance (the distance from aircraft to runway 
when aircraft is parallel with runway and flying in the opposite direction of runway heading) for all 
overhead flight tracks is 8,000 feet (1.3 nm).  Figure 3-4 shows T&G flight tracks.  The length of the 
downwind leg on the T&G patterns is 12,000 feet.  The FCLP flight tracks of Figure 3-5 are illustrated in 
                                                                 
6 Air Installations Compatible Use Zones Study, NAS Key West, 1977. 
7 Aircraft Noise Study for CY07 NAS Key West Florida by Wyle Laboratories, 2003. 
8 Flight tracks verified during NAS Key West airfield visit conducted by Onyx and Wyle Laboratories with ATC and AIROPS personnel, Sept. & 
Dec., 2002.   
9 The flight tracks depicted represent predominant flight paths of aircraft.  Noise modeling is based on the use of predominant flight paths because 
these paths dominate the noise environment around an airfield.  Flight paths are represented as single lines on maps, but actual flight paths may 
vary because of aircraft performance, pilot technique, and weather conditions.  Therefore, an actual flight path (track) is better thought of as a 
band rather than a single line.  Additionally, aircraft operate in accordance with FAA Visual Flight Rules (VFR).  Such rules require aircraft to 
maintain certain altitude restrictions, but do not require pilots to adhere to specific flight tracks.  NAS Key West has published recommended 
procedures for noise abatement (discussed further in Section 4.3).  Pilots are aware of these procedures and adhere to them as best they can, given 
existing atmospheric conditions and aircraft safety. 
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sets of three track per runway with varying upwind and crosswind leg lengths.  The abeam distance on 
same-runway FCLP tracks is 8,000 feet.  Figure 3-6 contains the GCA Box pattern flight tracks.  The 
GCA tracks are 4-5 nm wide and extend over a downwind distance of 8-10 nm.         

Table 3-6 Modeled CY07 Average Annual Day Aircraft Operations at NAS Key West 
 

C-9A F-16 F-15E Operation 
Type 

Runway Flight 
Track 0700-2200 2200-0700 0700-2200 2200-0700 0700-2200 2200-0700 
03D1 0.03  0.01  0.01  
03D2 0.45  0.11  0.10  03 
03D3 0.08  0.02  0.02  
07D1 0.12  0.03  0.03  
07D2 1.99 0.01 0.50  0.45  07 
07D3 0.37  0.09  0.08  

13 13D1 1.63 0.01 0.41  0.37  
21 21D1 0.05  0.01  0.01  

25D1 0.13  0.03  0.03  25 25D2 0.13  0.03  0.03  

Departure 

31 31D1 0.10  0.03  0.02  
03 03A1 0.60 0.02 0.05  0.04  
07 07A1 3.75 0.08 0.32  0.23  
13 13A1 0.33 0.01 0.03  0.02  
21 21A1 0.16  0.01  0.01  
25 25A1 0.43  0.04  0.03  

Straight-In 
Arrivals 

31 31A1 0.16  0.01  0.01  
03 03O1 0.01      
07 07O1 0.03  0.82  0.82  
13 13O1 0.02      
21 21O1       
25 25O1       

Overhead 
Break 

(1500') 

31 31O1       
03 03O1       
07 07O1       
13 13O1       
21 21O1       
25 25O1       

Carrier 
Break 
(800') 

31 31O1       
03 03T2 0.14      
07 07T2 0.63      
13 13T2 0.41      
21 21T2 0.01      
25 25T2 0.06      

Touch & 
Go 

31 31T2 0.03      
03F1       
03F2       03 
03F3       
07F1       
07F2       07 
07F3       
13F1       
13F2       

FCLP 

13 
13F3       

03 03G1 0.60  0.12  0.12  
07 07G1       
13 13G1 0.06  0.01  0.01  
21 21G1 0.02      
25 25G1 0.08  0.02  0.02  

GCA Box 
Pattern 

31 31G1 0.04  0.01  0.01  
Grand Total- Patterns Counted as 1 12.64 0.14 2.74  2.47  
Grand Total- Patterns Counted as 2 14.73 0.14 2.90  2.63  

 

(Continued Next Page) 
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Table 3-6 Modeled CY07 Average Annual Day Aircraft Operations at NAS Key West (Continued) 
 

A-4C F/A-18 CD F/A-18 E/F Operation 
Type 

Runway Flight 
Track 0700-2200 2200-0700 0700-2200 2200-0700 0700-2200 2200-0700 
03D1 0.04  0.10  0.10 0.01 
03D2 0.70  1.58 004 1.54 0.08 03 
03D3 0.13  0.30 0.01 0.29 0.02 
07D1 0.20  0.44 0.01 0.43 0.02 
07D2 3.12 0.01 7.03 0.16 6.87 0.37 07 
07D3 0.59  1.32 0.03 1.29 0.07 

13 13D1 2.55  5.74 0.13 5.61 0.30 
21 21D1 0.08  0.18  0.18 0.01 

25D1 0.20  0.45 0.01 0.44 0.02 25 
25D2 0.20  0.45 0.01 0.44 0.02 

Departure 

31 31D1 0.16  0.36 0.01 0.35 0.02 
03 03A1 0.04  0.20 0.03 0.15 0.05 
07 07A1 0.25 0.02 1.24 0.15 0.94 0.25 
13 13A1 0.02  0.11 0.02 0.08 0.03 
21 21A1 0.01  0.05  0.04  
25 25A1 0.03  0.14 0.01 0.11 0.01 

Straight-In 
Arrivals 

31 31A1 0.01  0.05 0.01 0.04 0.01 
03 03O1 0.54  0.75 0.03 1.05 0.36 
07 07O1 2.40  3.36 0.15 4.66  
13 13O1 1.57  2.19 0.02 3.04 0.19 
21 21O1 0.05  0.07  0.10  
25 25O1 0.24  0.34 0.01 0.48  

Overhead 
Break 

(1500') 

31 31O1 0.10  0.14 0.01 0.19  
03 03O1    0.13  0.02 
07 07O1 2.43  9.29  6.65  
13 13O1    0.07  0.01 
21 21O1       
25 25O1       

Carrier 
Break 
(800') 

31 31O1       
03 03T2 0.14  0.06  0.17  
07 07T2 0.60  0.27  0.74  
13 13T2 0.39  0.18  0.49  
21 21T2 0.01  0.01  0.02  
25 25T2 0.06  0.03  0.08  

Touch & 
Go 

31 31T2 0.02  0.01  0.03  
03F1 0.08  0.05 0.01 0.17 0.10 
03F2 0.08  0.04 0.01 0.16 0.10 03 
03F3 0.08  0.04 0.01 0.16 0.10 
07F1 0.02  0.01  0.04 0.02 
07F2 0.02  0.01  0.04 0.02 07 
07F3 0.02  0.01  0.04 0.02 
13F1 0.08  0.04 0.01 0.16 0.10 
13F2 0.08  0.05 0.01 0.17 0.10 

FCLP 

13 
13F3 0.08  0.04 0.01 0.16 0.10 

03 03G1 0.14 0.02 0.10  0.06 0.04 
07 07G1       
13 13G1 0.01  0.01  0.01  
21 21G1 0.01      
25 25G1 0.02  0.01  0.01  

GCA Box 
Pattern 

31 31G1 0.01  0.01    
Grand Total- Patterns Counted as 1 17.62 0.06 36.85 0.87 37.74 2.58 
Grand Total- Patterns Counted as 2 19.58 0.08 37.83 0.93 40.42 3.28 

 

(Concluded Next Page) 
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Table 3-6 Modeled CY07 Average Annual Day Aircraft Operations at NAS Key West (Concluded) 
 

E-2/C-2 F-5E Helicopters Total Operation 
Type Runway 

Flight 
Track 0700-

2200 
2200-
0700 

0700-
2200 

2200-
0700 

0700-
2200 

2200-
0700 

2200-
0700 

2200-
0700 Total 

03D1 0.03      0.32 0.01 0.32 
03D2 0.53  0.06    5.07 0.12 5.19 03 
03D3 0.10  0.01    0.95 0.02 0.97 
07D1 0.15  0.02    1.41 0.03 1.44 
07D2 2.34  0.26  0.24 0.02 22.81 0.56 23.37 07 
07D3 0.44  0.05    4.23 0.10 4.33 

13 13D1 1.91  0.21  0.24 0.02 18.66 0.46 19.12 
21 21D1 0.06  0.01    0.58 0.01 0.59 

25D1 0.15  0.02  0.24 0.02 1.68 0.06 1.74 25 
25D2 0.15  0.02  0.24 0.02 1.68 0.06 1.74 

Departure 

31 31D1 0.12  0.01    1.15 0.03 1.18 
03 03A1 0.18 0.02 0.01  0.24 0.02 1.50 0.14 1.64 
07 07A1 1.11 0.10 0.05    7.88 0.60 8.48 
13 13A1 0.10 0.01   0.24 0.02 0.93 0.09 1.01 
21 21A1 0.05    0.24 0.02 0.59 0.03 0.61 
25 25A1 0.13 0.01 0.01    0.91 0.03 0.95 

Straight-In 
Arrivals 

31 31A1 0.05    0.24 0.02 0.59 0.05 0.63 
03 03O1 0.10  0.02    2.46 0.49 2.95 
07 07O1 0.46  0.07    10.97  10.97 
13 13O1 0.30  0.05    7.16 0.26 7.43 
21 21O1 0.01      0.22  0.22 
25 25O1 0.05  0.01    1.12  1.12 

Overhead 
Break 

(1500') 

31 31O1 0.02      0.45  0.45 
03 03O1 1.53      1.53 0.02 1.56 
07 07O1 0.77  0.44    21.22  21.22 
13 13O1 1.53      1.53 0.01 1.55 
21 21O1          
25 25O1          

Carrier 
Break 
(800') 

31 31O1          
03 03T2 0.03      0.54  0.54 
07 07T2 0.14      2.39  2.39 
13 13T2 0.09      1.56  1.56 
21 21T2       0.05  0.05 
25 25T2 0.01      0.24  0.24 

Touch & 
Go 

31 31T2 0.01      0.10  0.10 
03F1 1.76 0.45     2.05 0.56 2.62 
03F2 1.70 0.44     1.99 0.55 2.54 03 
03F3 1.70 0.44     1.99 0.55 2.54 
07F1 0.39 0.10     0.46 0.13 0.58 
07F2 0.38 0.10     0.44 0.12 0.56 07 
07F3 0.38 0.10     0.44 0.12 0.56 
13F1 1.70 0.45     1.99 0.56 2.55 
13F2 1.76 0.44     2.05 0.55 2.60 

FCLP 

13 
13F3 1.70 0.44     1.99 0.55 2.54 

03 03G1 0.08 0.04 0.01    1.23 0.10 1.33 
07 07G1          
13 13G1 0.01      0.11 0.01 0.12 
21 21G1       0.05  0.05 
25 25G1 0.01      0.16  0.16 

GCA Box 
Pattern 

31 31G1 0.01      0.08  0.08 
Grand Total- Patterns Counted as 1 24.22 3.14 1.32  1.94 0.17 137.54 6.97 144.50 
Grand Total- Patterns Counted as 2 36.09 6.14 1.33  1.94 0.17 157.47 10.75 168.22* 

 
Source: Aircraft Noise Study for CY07 NAS Key West Florida, Wyle Laboratories, 2003. 
Note: * 168.22 Average Annual Day Operations x 365 Days/Year = 61,400 Annual Operations for CY07. 
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3.4 Modeled Pre-Flight and Maintenance Run-Up Operations NAS 
Key West 

At NAS Key West, pre-flight run-up operations occur at the threshold of the takeoff runway prior to brake 
release.  Table 3-7 lists the duration and power settings for the pre-flight run-ups of the representative 
aircraft types as modeled to develop noise contours.   
 
Table 3-7 Pre-Flight Run-Ups 

Representative Aircraft Type Duration @ Power Setting 

A-4 30 seconds @ 85%NC 

F-15 None 

F-16 1 second @ 103% NC 

F/A-18 None 

E-2C 30 seconds @ 4,000 ESHP 

C-9 5 seconds @ 2.0 EPR 

 
Source: Aircraft Noise Study for CY07 NAS Key West Florida, Wyle Laboratories, 2003. 
 
Notes: Pre-flight run-ups occur at runway ends/heading prior to each departure.  Durations are per engine.   
NC compressor revolutions per minute, EPR engine pressure ratio, and ESHP effective shaft horsepower 

 
Table 3-8 lists the modeled single-engine maintenance run-up events projected for CY07 as modeled to 
develop noise contours.  Figure 1-2 illustrates the two in-frame outdoor run-up areas located near the ends 
of Runways 03 and 31.  
 
Table 3-8 Modeled CY07 Single-Engine Maintenance Run-Up Events 
 

Events 
Location 

Annual Average Annual 
Day 

Representative 
Aircraft Type 

Name ID 0700-
2200 

2200-
0700 

0700-
2200 

2200-
0700 

Reported 
Power 
Setting 

Modeled 
Power 
Setting 

Duration 
(minutes) 

In-frame Outdoor 
High-power Run-
up Area 

A 15  .04  100% NC 95% NC 45 
F/A-18C/D 

Line B 50 50 0.14 0.14 80% NC 80% NC 30 

In-frame Outdoor 
High-power Run-
up Area 

A 42  0.12  100% NC 95% NC 30 
F/A-18E/F 

Line B 193 128 0.53 0.35 80% NC 80% NC 30 

In-frame Outdoor 
High-power Run-
up Area 

A 5  0.01  100% NC 99% NC 45 
EA-6B 

Line B 15 100 0.04 0.27 80% NC 80% NC 30 

In-frame Outdoor 
High-power Run-
up Area 

A 15  0.04  100% NC 95% NC 45 
AV-8B 

In Line B 25 50 0.07 0.14 80% NC 80% NC 30 

Source: Aircraft  Noise Study for CY07 NAS Key West Florida, Wyle Laboratories, 2003. 

Note: NC = compressor revolutions per minute. 
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4.0 Noise NAS Key West 

Aircraft noise is of concern to many communities surrounding airports.  The impact of aircraft noise is 
also a factor in the planning of future land use near air facilities.  Because the noise from these operations 
impacts surrounding land use, the Navy has defined certain areas as high noise zones under the AICUZ 
Program.   

This section discusses noise associated with aircraft operations including flight operations, pre-flight and 
maintenance run-up operations, and the higher noise zones associated with these operations.  This section 
presents noise exposure related to the existing condition in CY01 for NAS Key West.   Then presents 
predicted noise exposure related to CY07 related to the future condition for NAS Key West.   CY07 noise 
zones will later be combined with APZs to form the updated AICUZ footprint (Section 5).  Finally, CY07 
noise exposure is compared with that from the 1977 AICUZ, which is the last official AICUZ 
documentation, provided to the public.   

4.1 What is Noise?  

Noise is unwanted sound.  Sound is all around us; sound becomes noise when it interferes with normal 
activities such as sleep and conversation.  Sound or noise levels are measured in A-weighted decibels 
(dBA), a unit of sound pressure adjusted to the range of human hearing, with an intensity greater than the 
ambient or background sound pressures.  Normal speech has a noise level of approximately 60 dBA; 
sound levels above 110 dBA begin to be felt inside the human ear as discomfort.  Sound levels much 
above 140 dBA are felt as pain.   

Noise exposure is measured using the day-night average sound level (DNL).  The symbol Ldn is 
generally used as the descriptor for day-night average sound level in mathematical equations, although the 
descriptors Ldn and DNL are commonly used interchangeably.  The descriptor DNL is used throughout 
this report for the day-night average sound level.  The DNL noise metric averages noise events that occur 
over a 24-hour period.  Aircraft operations conducted during “acoustic” night (10:00 p.m. to 7:00 a.m.) 
are weighted with a 10 decibel penalty because people are more sensitive to noise during normal sleeping 
hours, when ambient noise levels are lower.  DNL has been determined to be a reliable measure of 
community sensitivity to aircraft noise and has become the standard metric used in the U.S. to quantify 
aircraft noise.   

DNL is depicted as contours connecting points of equal value, usually in 5-decibel increments.  
Calculated noise contours do not represent exact scientific noise measurements.  Noise levels inside a 
contour may be similar to those outside a contour line.  The area between two specific sets of contours is 
known as a noise zone.   

The average of noise over a 24-hour period does not ignore the louder single events.  When noise levels 
of two or more sources are added, the source with the lower noise level is dominated by the source with 
the higher noise level.  Thus, the combined noise level is usually only slightly higher than the noise level 
produced by the louder source. 

Noise levels of the loudest aircraft operations significantly influence the 24-hour average.  For example, if 
one daytime aircraft overflight measuring 100 dBA for 30 seconds occurs within a 24-hour period in a 50-
dBA noise environment, the DNL will be 65.5.  If 10 such 30-second aircraft overflights occur in daytime 
hours in the 24-hour period, the DNL will be 75.4.  Therefore, a few maximum sound events occurring 
during a 24-hour period will have a strong influence on the 24-hour DNL even though lower sound levels 
between flights may account for the majority of the 24-hour duration.      

For more information on noise, see Appendix D– Noise and its Effects on the Environment. 
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4.2 Aircraft Noise Sources 

The main sources of noise at Naval air installations are aircraft operations, including flight operations and 
engine maintenance operations or run-ups as discussed throughout Section 3.0.  Computer models are 
used to develop noise contours based on information about these operations including: 
 

• Type of operation (arrival, departure, pattern) 

• Number of operations/day 

• Time of operation 

• Flight track 

• Aircraft power settings, speeds, and altitudes 

• Number and duration of pre-flight and maintenance run-ups 

• Environmental data (temperature and humidity) 

4.3 Noise Complaints and Noise Abatement Procedures 

Individual response to noise levels varies and is influenced by many factors including: 

• Activity the individual is engaged in at the time of the noise event 

• General sensitivity to noise 

• Time of day 

• Length of time an individual is exposed to a noise 

• Predictability of noise 

• Average temperature 

A small change in dBA will not generally be noticeable.  As the change in dBA increases, the individual 
perception is greater, as shown in Table 4-1. 
 

Table 4-1 Subjective Responses to Changes in dBA 

Change Change in Perceived Loudness 

1 dB Requires close attention to notice 

3 dB Barely perceptible 

5 dB Quite noticeable 

10 dB Dramatic, twice or half as loud 

20 dB Striking, fourfold change 

 
Source: Aircraft Noise Study for NAS Key West Florida by Wyle Laboratories, 2003. 
 

On a group or community level, various studies and surveys have shown a correlation between Ldn and 
the percentage of people who consider themselves “highly annoyed”.  This correlation is shown in Figure 
4-1.  This curve, which was originally developed in the 1970s and has been updated over the past ten 
years, remains the best available method to estimate community response to transportation noise, 
including aircraft noise. 
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Figure 4-1 Influence of Sound Levels on Annoyance 

 

Source: Shultz, 1978 

4.3.1 Noise Complaints NAS Key West 

A noise complaint response and abatement program has been implemented at NAS Key West to log and 
track noise complaints, analyze complaint locations and times, and identify the flights/operations that 
generated the complaints.  Table 4-2 provides the number of recent noise complaints on record at NAS 
Key West.  Note: Unlike most airfields that receive noise complaints in the summer, NAS Key West 
receives complaints in the winter months when residents turn off their air conditioners and open windows.    
The noise complaint levels reflected below are not unusual for an airfield of this nature. 

The following describes NAS Key West’s response process when a noise complaint is made.  Persons 
with noise complaints generated in the operational environs of NAS Key West can call the Public Affair 
Office (PAO) (305) 293-2425 during normal business hours to place a complaint, or the Officer of the 
Day (OOD) after normal business hours at (305) 293-2268.  Personnel answering the call record pertinent 
information such as the location, time, and description of the noise generating event.  After the noise 
complaint is logged, it is reviewed by the PAO and often passed through to AIROPS where it is again 
reviewed, the responsible squadron is identified, and any flight violations are identified.  The PAO, or 
other assigned personnel may then call, or write, the individual who complained and provide an 
explanation as to what caused the noise.  Possible adjustment of operational procedures are discussed and 
may be implemented to avoid future conflicts.   

 

Table 4-2 Noise Complaints for NAS Key West Operations   

Number of Complaints 
Year 

January-March April-June July-September October-December Totals 

2000 21 0 0 6 27 

2001 20 12 4 3 39* 

2002 43 20 0 8 71** 

 
Source : NAS Key West Public Affairs Office, 2003. 

Notes: * plus an additional 3 complaints with unknown dates; **plus an additional 4 complaints with unknown dates.  
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4.3.2 Noise Abatement Procedures NAS Key West 

NAS conducts noise abatement procedures to the best of its ability, commensurate with safety and 
operational training requirements.  The following flight procedures, as outlined in NASKWINST 
3710.2Q, reduce noise levels: 

• Aircraft shall not fly over the City of Key West below 3,000 feet, unless under radar control or 
executing an approved instrument approach.  The Florida Keys are designated as a wild fowl 
habitat area.  Minimum altitude is 3,000 feet, unless the mission requires lower. 

• Practice of VHF (Very High Frequency) Omni-directional Radio-range  (VOR), VOR/Distance 
Measuring Equipment (DME) or  Tactical Air Navigation (TACAN) approaches using EYW 
VORTAC by jet aircraft are not permitted. 

• Pilots of aircraft departing from or remaining in the Runway 07 traffic pattern shall plan climb 
and flight paths to avoid flying over Key Haven, Big Cockpit, Tamarac Park or Geiger Key 
Marina. 

• Supersonic flight operations shall be in accordance with OPNAVINST 3710.7 (General Naval 
Air Training & Operating Procedure & Standard [NATOPS]). 

• All aircraft shall remain above 2,500 feet, while within a 3.9 statute mile radius of the center of 
Key West International Airport unless: under radar control, executing a published instrument 
approach, direct radio communications with Key West International Tower, or operating within 
the NAS Key West Class “D” Surface Area east of the West end of the U.S. Route 1 Boca Chica 
Bridge. 

• All aircraft noise complaints shall be referred to the Public Affairs Officer for investigation. 
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4.4 Day-Night Average Sound Levels 

The noise environment around an air installation is typically described using a measure of cumulative 
noise exposure that results from all aircraft operations.  As discussed previously, the DOD specified 
metric used to account for this noise is referred to as the Day-Night Average Sound Level, abbreviated as 
DNL and symbolized by Ldn.  The following provides a more detailed description of the DNL: 
 

• In general, DNL can be thought of as an accumulation of all of the noise produced by individual 
events that occur throughout a 24-hour period.  The noise of each event is accounted for by a 
noise metric that integrates the changing sound level over time.  These integrated sound levels for 
individual events are called Sound Exposure Levels (SELs).  The logarithmic accumulation of the 
SELs from all operations during a 24-hour period determines the DNL for the day at that location. 

• DNL also takes into account the time of day the noise events occur.  The measure recognizes that 
events during the nighttime hours may be more intrusive, and therefore more annoying, than the 
same activity conducted during daytime hours, when background noise levels are higher.  To 
account for this additional annoyance, a penalty of ten dB is added to each event that takes place 
during “acoustic” nighttime hours, defined as 2200 to 0700 the next day. 

• Finally, DNL values around an air installation are presented not just for a single specific 24-hour 
period, but rather for an annual average day1.   

DNL averaging is done to obtain a stable representation of the noise environment free of variations in day 
to day operations or between weekdays and weekends as well as from fluctuations in wind directions, 
runway use, temperature, aircraft performance, and total airfield operations (any one of which can 
significantly influence noise exposure levels from one day to the next).  The accumulation of noise 
computed in this manner provides a quantitative tool for comparing overall noise environments and 
developing compatible land use plans.  The DNLs are represented as contours connecting points of equal 
value, usually in five dB increments from 60 or 65 dB up to 75 or 80 dB on the contour values. 
 
At a minimum, DOD requires that sound level contours be plotted for DNL values of 65, 70, 75 and 80 in 
AICUZ Studies.  Three general noise exposure zones can then be defined: areas with a DNL of less than 
65; areas with a DNL between 65 and 75; and areas with a DNL of 75 or greater.  These three areas are 
defined as Noise Zones 1, 2 and 3, respectively.  Recently, values of 60 DNL have been added to account 
for potential noise impacts in areas of low ambient noise levels.   

4.5 Noise Contours NAS Key West 

4.5.1 Methodology 

The Navy periodically conducts noise studies to assess the noise impacts of aircraft operations.  The need 
to conduct a noise study is generally prompted by a significant change in aircraft operations– either by the 
number of operations conducted at the airfield, the number of and type of aircraft using the airfield, or the 
flight paths used for airfield departure/arrival changes.  The projected increase in nighttime operations, 
the introduction of the F/A-18 E/F to the East Coast of the United States, and the evolving TRS prompted 
the latest noise study for NAS Key West – the Aircraft Noise Study for NAF Key West Florida by Wyle 
Laboratories, 2003. 

                                                                 
1 The average annual day takes the total number of operations per year and divides it by 365 days per year. 
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The Navy uses NOISEMAP (Version 7.0), a widely accepted computer model that projects noise impacts 
around military airfields.  NOISEMAP calculates DNL contours resulting from aircraft operations using 
such variables as power settings, aircraft model and type, maximum sound levels and duration and flight 
profiles for a given airfield2.    

4.5.2 Noise Exposure 

The actual flight paths, as well as pre-flight and maintenance run-ups, establish the shape of the noise 
contours.  In general, approaches and departures cause the narrow tapering portions of the contours while 
T&G/FCLP operations determine the general contour size.  Noise from pre-flight and maintenance run-
ups locations, if not overshadowed by flight operations, cause circular arcs.  The noise contours 
associated with CY01 operations are shown in Figure 4-23.  The noise contours associated with CY07 
operations are illustrated in Figure 4-3 for NAS Key West4.   

The figures show noise contours between 60-dB DNL and 85-dB DNL with intervals of 5-dB DNL.  The 
60-dB contour extends some 4 statute miles to the north of NAS Key West and about 5 miles to the east-
northeast of the NAS Key West mid-field point, predominately over water.  The 60-dB DNL contour also 
extends 6 miles to the west/southwest of the mid-field point over the City of Key West and about 9 miles 
to the southwest over water.  The shape of the 60-dB contour projects out from NAS Key West at several 
points along flight tracks associated with arrivals and departures.   

The 65-db DNL contour, the beginning of Noise Exposure Zone 2 in AICUZ studies5 and an area where 
some land use controls are recommended, extends approximately 3 miles to the north of NAS Key West 
over water and U.S. Route 1.  The 65-db DNL contour also extends about 5 miles to the southwest and 
over portions of Cow Key, Raccoon Key, and Stock Island and a small portion of the City of Key West.  
To the east, the 65-db DNL contour includes all of Geiger Key, East Rockland Key, and most of Big 
Coppitt Key.   

The 75-dB DNL contour, the beginning of Noise Exposure Zone 3 in AICUZ studies and the area 
recommended to have the most land use controls, extends off base impacting portions of Geiger Key and 
East Rockland Key to the east and a small portion of Stock Island to the west near Boca Chica Channel.           

For land use planning purposes, the noise exposure from aircraft operations is divided into three noise 
zones per OPNAVINST 11010.36B.  Noise Exposure Zone 1 (DNL < 65 dB) is the area of minimal 
impact where sound attenuation (or noise level reduction) is not suggested in most cases.  Noise Exposure 
Zone 2 (DNL 65-75 dB) is an area of moderate impact where some land use controls are needed.  Noise 
Exposure Zone 3 (DNL > 75 dB) is the most severely impacted area and the area that requires the greatest 
degree of compatible land use controls. 

                                                                 
 
3 Aircraft Noise Study for CY01 NAF Key West, Wyle Laboratories, 2002. 
4 Aircraft Noise Study for CY07 NAF Key West , Wyle Laboratories, 2003. 
5 Chief of Naval Operations Instruction (OPNAVINST) 11010.36B, Air Installations Compatible Use Zones Program, dated December 19, 2002. 
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4.5.3 CY07 & 1977 AICUZ Noise Exposure Comparison NAS Key West 

The 1977 AICUZ Study used the obsolete Composite Noise Rating (CNR) as the noise metric while 
CY07 noise has been measured in the newer and widely accepted DNL values.  The DOD and Navy 
switched from predicting noise impact with the CNR noise metric to the DNL metric in the late 1970s.  In 
general, CNR is a subjective noise measure and attempts to predict an individual’s probability for noise 
complaints, where as DNL is an objective noise measure that attempts to predict the impact of noise on a 
person’s health and welfare and is the standard metric used by the DoD, FAA and other Federal Agencies 
in describing environmental noise since the late 1970s.   

While CNR and DNL are not directly comparable, CNR Zones 2 and 3 are similar to DNL Noise Zones 2 
and 3 respectively and can be generally thought of from that perspective.  A comparison of the CY07 and 
1977 AICUZ noise is shown in Figure 4-4.    

There would be a decrease in off-base noise exposure in Noise Zone 2 between the 1977 AICUZ study 
and the projected 2007 noise contours for some areas.  Land areas previously included in noise zone 2 
would be reduced to the north and east of the airfield on Big Coppitt Key and Shark Key.  These areas are 
largely developed, although some undeveloped property exists.  Some areas covered by the projected 
2007 noise contours are increased over the largely developed areas of Raccoon Key, Stock Island and a 
small area of Key West at the end of the Key West International runway.  There would be a decrease in 
off-base noise exposure in Noise Zone 3 on Big Coppitt Key, East Rockland Key, Geiger Key and Boca 
Chica Key with to the North and East and a slight expansion of the noise contours slightly to the West, 
including small portions on the edges of Stock Island and Raccoon Key.  A comparison of the 
approximate off-base areas included in Noise Zone 2 and Noise Zone 3 are shown in Table 4-3 below. 
 

Table 4-3 Approximate Private Off-Base Land Areas included in 1977 and CY07 Noise 

 Land Area 1977 (Acres) Land Area 2007 (Acres) 

Noise Zones 2 & 3 1,493 1,937 

Land Purchased in 1980s by Navy  617 

Totals 1,493 1,320 

 
Source :  Environmental Assessment (EA) for Fleet Support and Infrastructure Improvements NAS Key West, April 2003. 
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5.0 Safety 

The Navy has identified airfield safety issues to assist the community in developing land uses compatible 
with airfield operations.  These issues include APZs and hazards within the vicinity that obstruct or 
interfere with aircraft arrivals and departures, pilot vision, communications, or aircraft electronics. 

One such safety issue centers on the fact that aircraft mishaps are more likely to occur near airfield 
runways than any other single area.  The Navy has identified APZs around its runways based on historical 
data of where mishaps occur, when and if they occur, and the total number of flight operations taking 
place at specific runways.  Although the likelihood of an accident is remote, the Navy recommends that 
certain land uses that concentrate large numbers of people, such as dense residential developments and 
schools, be avoided in the APZs. 

In addition, the FAA and the military have defined flight safety zones below aircraft departure and 
approach flight tracks.  For the safety of the aircraft, the height of structures and vegetation is restricted in 
these zones.   

The flight safety zones are designed to reduce the hazards that can cause aircraft mishaps; the APZs are 
designed to minimize the potential harm if a mishap does occur.  Other hazards to flight safety that should 
be avoided in the vicinity of the airfield include: 

• Uses that attract birds, especially waterfowl 

• Lighting (direct or reflected) that would impair pilot vision 

• Uses that would generate smoke, steam, or dust 

• Electromagnetic  interference with aircraft communication, navigation, and electric systems 
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5.1 Imaginary Surfaces 

Aircraft operations are constrained by the surrounding natural terrain and manmade features such as 
buildings, towers, poles, and other potential vertical obstructions to navigation.  NAVFAC P-80.3; FAA 
Regulations, CFR, Title 14, Part 77; and the FAA Advisory Circular 150/5300-13 identify a complex 
series of imaginary surfaces or planes used for siting facilities and determining obstructions to air 
navigation for military airports.   

Before the imaginary surfaces can be determined, the classes of runways the surfaces extend off of needs 
to be determined.  DOD fixed-wing runways are separated into two classes for the purpose of defining 
imaginary surfaces and APZs- Class A and Class B runways.  Class A runways are used primarily by 
light aircraft and do not have the potential for intensive use by heavy or high performance aircraft.  Class 
B runways are all other fixed-wing runways.  All runways at NAS Key West are designated as Class B 
runways. 

• NAS Key West has three Class B runways:  03/21, 07/25, and 13/31. 

As per the P-80.3, for Class B runways, specific criteria are provided for the implementation of: 

• The Primary Surface is a surface on the ground or water centered lengthwise on the runway and 
extending 200 feet beyond each end of the runway.  The width is 1,500 feet per Class B runway.  
The Primary Surface is normally highly protected and free of all obstructions. 

• The Clear Zone is located immediately adjacent to the end of the runway and extends 3,000 feet 
outward along the runway centerline. 

• Approach-Departure Clearance Surfaces extend from the primary surfaces at a 50:1 inclined 
plane for Class B runway.  When the surface reaches an elevation of 500 feet, the surface 
becomes a horizontal plane. 

• Horizontal Clearance Surfaces include one at 150 feet above airfield elevation extending to 7,500 
feet from the runway, and another at 500 feet above airfield elevation extending from 14,500 feet 
to 44,500 feet from the runway end. 

• Conical and other Transitional Surfaces connect the Horizontal Surfaces to the 
Approach/Departure Clearance Surfaces and the Primary Surfaces. 

 

In general, no above ground structures are permitted in the primary surface and clear zone areas.  The 
height of structures should be controlled to prevent penetration of the transitional surfaces and approach 
departure surfaces.  These height restrictions limit the height of structures as the distance from the runway 
surface decreases.  As one approaches the runway surface and its corresponding flight path, more 
stringent height limitations are imposed. 

Figure 5-1 details the geometry used to create the imaginary surfaces for Class B runways.  Figure 5-2 
depicts and illustrates the geometry of the imaginary surfaces for NAS Key West. 
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5.2 Accident Potential Zones 

APZs are based on historical accident and operations data throughout the military and the application of 
margins of safety within those areas (which have been determined to be probable impact areas) if an 
accident were to occur.  Criteria on APZs are found in OPNAVINST 11010.36B.  Figure 5-3 details the 
geometry that is used to create the APZs for the Class B runways.   

5.2.1 Fixed Wing Runway APZs NAS Key West 

Figure 5-4 depicts the APZs for NAS Key West for CY07 operational levels.  The U.S. Navy recognizes 
three APZs for Class B runways- The Clear Zone, APZ I, and APZ II are defined as follows: 

• Clear Zone- The trapezoidal area lying immediately beyond the end of the runway and 
outward along the extended runway centerline for a distance of 3,000 feet.  For U.S. Navy 
and Marine Corps installations, the dimensions are 1,500 feet in width at the runway 
threshold and 2,284 feet in width at the outer edge.  The Clear Zone is required for all active 
runway ends. 

• APZ I- The rectangular area beyond the Clear Zone, which still has a measurable potential for 
aircraft accidents relative to the Clear Zone.  APZ I is provided under flight tracks, which 
experience 5,000 or more annual operations (departures or approaches).  APZ I is typically 
3,000 feet in width by 5,000 feet in length and may be rectangular, or curved to conform to 
the shape of the predominant flight track. 

• APZ II- The rectangular area beyond APZ I (or the Clear Zone if APZ I is not used), which 
has a measurable potential for aircraft accidents relative to APZ I or the Clear Zone.  APZ II 
is always provided where APZ I is required.  The dimensions of APZ II are typically 3,000 
feet wide by 7,000 feet in length, and as with APZ I, may be curved to correspond with the 
predominant flight track.  Wherever an APZ I is warranted, an APZ II also exists. 

As depicted in Figure 5-4, all runways have Clear Zones.  Runways 07/25 and 13/31 experience 5,000 or 
more annual operations under certain flight tracks and as a result, also have APZs associated with their 
use.  The flight tracks generating the four APZ I and APZ IIs are 07D2, 13D1, 07O1 (final portion), and 
13O1/13F2,2,3 (final portion).  Runway 03/21, the crosswind runway, does not have any APZs associated 
with runway use because no flight tracks experience 5,000 or more annual operations.   

Figure 5-3 Fixed-Wing Runway APZs  

 
 
Source: OPNAVINST 11010.36B, 2002 
 
Notes: (1) APZ I and II may be altered to conform to flight shadow.  (2) The 2284’ dimension is based on criteria of using a 7°-58’-11” flare 
angle for the approach departure surface where the outer width of that surface was established at 15,500’. This dimension would be 2312’ 
where the outer width of the surface was established at 16,000’.  Flare starts at 200’ from end of runways and 3,000’ Clear Zone length starts at 
runway end.  See NAVFAC P-80.3 for more details.  



SAFETY 

5-6                 NAS Key West AICUZ Update 
 

5.2.2 Helicopter APZs 

APZ guidelines for helicopters are much smaller than those for fixed-wing aircraft and are outlined 
below: 

• Clear Zone- The take off safety zone for VFR rotary-wing facilities shall be used as the Clear 
Zone.  The Takeoff Safety Zone is that area under the VFR approach/departure surface until 
that surface is 50 feet above the established landing area elevation. 

• APZ I- An area beyond the Clear Zone for the remainder of the approach/departure zone, 
which is defined as the area under the VFR approach/departure surface until that surface is 
150 feet above the established landing area elevation. 

• APZ II- Normally not applied to helicopter flight paths unless the local accident history 
indicates the need for additional protection. 

The Clear Zone for helicopters will be provided for all VFR landing pads/runways.  The use of APZ-I 
will be provided for all VFR landing pads/runways located at air installations that support daily training 
and operations missions.  Normally, helipads provided to support administrative functions and hospitals, 
which generate a low volume of helicopter operations, will not require APZ I or APZ II.  APZs for 
helicopter operations are not illustrated in Figure 5-4. 

5.2.3 CY07 and 1977 AICUZ APZ Comparison NAS Key West 

Figure 5-5 compares the CY07 APZs with those from the last approved AICUZ document dated 19771.  It 
is noted that the APZs included in the 1977 AICUZ were based on previous Navy criteria, which was 
updated and superceded in the late 1970s.  The 1977 configurations for APZ B and C are no longer used.  
As illustrated in Figure 5-5, all runways in CY07 and 1977 have Clear Zones and Primary Surfaces. APZs 
were calculated for CY 07 operations. Most of the aircraft currently using NAS Key West will continue to 
do so in CY 07 and the Navy will have transitioned from the F-14 to the F/A-18 E/F by that time.   
 
APZs are calculated for runways 13-31 and 07-25 in CY 07.  It is noted that aircraft will also continue to 
use runway 03-21 and continue to overfly East Rockland, Rockland and Big Coppit Keys. The projected 
APZs would include portions of Raccoon Key to the west and Big Coppitt, and East Rockland, Geiger 
and Saddlebunch Keys to the East.  The changes in areas included on Geiger Key and East Rockland Key 
that are projected under the CY 07 APZs as opposed to the 1977 APZs are due in large part to the 
differences in APZ criteria, and methodology as discussed previously.   
 
The differences in 1977 and 2002 APZ criteria precludes an equal direct comparison.  However, because 
of differences in the criteria, the potential CY 07 APZs do include smaller portions of Geiger Key and 
East Rockland Key than those of 1977. 
 

                                                                 
1 Air Installations Compatible Use Zones Study, NAS Key West, 1977. 
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5.3 Airfield Safety Violations/Waivers 

Airfield safety violations, in the form of flight obstructions, occur when any object, (natural, manmade, 
stationary, or mobile) penetrates the imaginary surfaces, as outlined in NAVFAC P-80.3.  These airfield 
safety violations require waivers, which are agreements that certain airfield safety violations will not be 
enforced due to the overriding operational needs of the station. Within NAS Key West bounds, every 
effort should be made to eliminate existing airfield safety violations and waivers through the coordinated 
planning of future projects.  New construction must follow the established criteria in NAVFAC P-80.3.    
 
Flight obstructions are found penetrating the Primary Surfaces, the Type 1,2, and 3 Clear Zones, and the 
7:1 Transitional Surfaces at NAS Key West.  A number of waivers have been granted to allow certain 
structures and uses not customarily permitted within the vicinity of an airfield.  These structures and uses 
were deemed necessary and granted waivers by Naval Air Systems Command (NAVAIR).  Figure 5-6 
shows and lists the waivered obstructions (see Page 5-13 for figure). 

Additionally there are obstructions not listed, which are unwaivered.  Many of these unwaivered 
obstructions include operational structures such as lighting and signage.  These operational structures 
remain unwaivered due to exemption by NAVFAC Manual P-80.3.  It states that certain navigational and 
operational aids normally are sited in violation of airspace safety clearances in order to operate 
effectively.  The following navigational and operational aids are in violation of airfield safety clearances, 
but do not require waivers from NAVAIR:  

• Approach lighting system 
• Visual Approach Slope Indicator 
• POLS 
• Runway distance markers 
• Arresting gear systems 
• Taxiway guidance, holding, and orientation signs 
• All beacons and obstruction lights 
• Arming and de-arming pads 

The NAS Key West Air Operations Manual lists several local flight obstructions outside of NAS Key 
West property bounds.  Local obstructions include a microwave tower, water tanks, radio towers, 
smokestacks and radar towers.   

In general, NAVAIR directive works to decrease the amount of waivers at Navy air installations.  New 
waivers are rarely granted and projects to remove existing obstructions are encouraged.   
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5.4 Electromagnetic Interference and Radiation 

New generations of military aircraft are highly dependent on complex electronic systems to perform 
critical flight and mission related functions.  This dependence on digital electronics, combined with 
higher clock rates, power conserving signal levels, increased use of composite materials, onboard radar, 
communications transmitters and lasers increases the susceptibility of aircraft communication, navigation, 
and other electrical systems to Electromagnetic Interference (EMI).  EMI is defined by the American 
National Standards Institute (ANSI) as any  electromagnetic disturbance that interrupts, obstructs, or 
otherwise degrades or limits the effective performance of electronics/electrical equipment.  It can be 
induced intentionally, as in forms of electronic warfare, or unintentionally, as a result of spurious 
emissions and responses, such as high tension line leakage.  Additionally, EMI may be caused by 
atmospheric phenomena, such as lighting and precipitation static and non-telecommunications equipment, 
such as vehicles and industrial machinery.   

Consideration should be given that no on or off-station land uses create EMI for flight operations or 
communications among aviators and ground control personnel.  According to personnel at NAS Key 
West, there are no major issues related to EMI at the airfield.   

5.5 Lighting 

Bright lights, either directed of reflected, in the vicinity of an airfield can impair a pilot’s vision especially 
at night.  A sudden flash from a bright light causes a spot or “halo” to remain at the center of the visual 
field for a few seconds or more, rendering a person virtually blind to all other visual input.  This is 
particularly dangerous at night when the flash can destroy the eye’s adaptation to darkness, typically 
requiring 40 to 45 minutes for partial recovery.  Several recent pilot encounters with laser flashes from 
outdoor light at concerts, fairs, theme parks, and casinos have increased the awareness of this hazard.  
Spotlights and reflected light from glass exterior buildings can also impair pilot vision.   

According to personnel at NAS Key West, there are no major issues related to off-station lighting in the 
vicinity of the airfield.   

 

5.6 Smoke, Dust, and Steam 

Unchecked land uses around airfields may emit smoke, fly ash, dust, steam, vapor, gases or other forms of 
air emissions that can impair visibility in the vicinity of the airfield, interfere with the safe operation of 
aircraft, and endanger the landing, take-off, or maneuvering of aircraft at the airfield.  According to 
personnel at NAS Key West personnel, there are no major issues related to these types of air emissions at 
or in the vicinities of the airfield. 
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5.7 Bird and Animal Strike Hazards 

Wildlife represents a significant hazard to flight operations.  Birds, in particular, are drawn to the open 
grassy areas and warm pavements of airfields.  Although most bird and animal strikes do not result in 
crashes, they may involve extensive mechanical and structural damage to aircraft.  Between 1987 and 
1997, the military services reported nearly 30,000 collisions with birds and wildlife totaling more than 
$447 million in structural and mechanical damage as per 1999 U.S. Air Force reports.  Most collisions 
occur when the aircraft is at an elevation less than 1,000 feet.  Due to the speed of the aircraft, collisions 
with wildlife can happen with considerable force.  A seagull colliding with an aircraft traveling at a speed 
of 400 mph will hit with a 32,000-foot pound force.   

To reduce the hazards of bird and animal strikes, the FAA and the military recommend that certain land 
uses that attract birds be located at least 10,000 feet from the airfield.  These land uses include: 

• Waste disposal operations 

• Wastewater treatment facilities 

• Landfills 

• Golf courses 

• Wetlands 

• Dredge disposal sites 

• Seafood processing plants 

• Stormwater ponds 
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6.0 AICUZ and Land Use Compatibility Guidelines  

The noise zones and APZs together form the AICUZ footprint for an air installation.  The AICUZ 
footprint is the minimum recommended acceptable area where land use controls are needed to protect the 
health, safety, and welfare of those living near a military airfield. 

Although ultimate control over land use and development in the vicinity of military facilities is the 
responsibility of local governments, the Navy encourages localities to adopt programs, policies, and 
regulations that promote compatible development within the AICUZ footprint where appropriate and 
feasible.  This section presents the AICUZ footprint for NAS Key West and the recommended land use 
compatibility guidelines that Monroe County can model its regulations after.   

6.1 AICUZ Footprint for NAS Key West 

The AICUZ footprint is a combination of noise impact and APZs.  Figure 6-1 presents the AICUZ 
footprint for NAS Key West based on CY07 operations.  Figure 6-2 compared the CY07 AICUZ footprint 
to the extents of the 1977 AICUZ footprint1.  Note: See Sections 4.5.4 and 5.2.3 for differences in noise 
impact and APZs for an explanation of the CY07 and 1977 AICUZ difference illustrated in Figure 6-2. 
 
The superimposed noise exposure levels and APZ boundaries create twelve potential sub zones within an 
AICUZ footprint.  As shown in Table 6-1, these sub zones contain various combinations of noise and 
accident potential exposure. The areas of Primary Surface/Clear Zone (designated as CZ), include the 
areas along the runway and at the runway ends along the primary flight paths.  These areas can exist in 
conjunction with Noise Zones 1, 2, or 3.  Due to the proximity to the runway, they are normally found in 
conjunction with the highest noise exposure.  These areas have the greatest potential for the occurrence of 
aircraft accidents and should remain undeveloped.   
 
Table 6-1 AICUZ Footprint Subzones 
 

Noise Zones  

Accident Potential  1 

Below 65 Ldn 

2 

65-75 Ldn 

3 

Above 75 Ldn 

Primary Surface / Clear Zone CZ CZ CZ 

APZ I I-1 I-2 I-3 

APZ II II-1 II-2 II-3 

Outside APZs  1 2 3 
 
 

Source: OPNAVINST 11010.36B, 2002. 

 
APZ I is beyond the Clear Zone and still possesses a measurable potential for accidents relative to the 
Clear Zone.  These areas can exist in conjunction with Noise Zones 1, 2, or 3.  The combinations of noise 
and accident potential are shown as I-3 (APZ I-Noise Zone 3) for the highest combination of noise and 
accident potential, I-2 (APZ I-Noise Zone 2) for areas of moderate noise exposure and measurable  
accident potential, and I-1 (APZ I-Noise Zone 1) for areas of measurable accident potential and low noise 

                                                                 
1 Air Installations Compatible Use Zone Study, NAS Key West, 1977. 



AICUZ AND LAND USE COMPATIBILITY GUIDELINES 
 

6-2                 NAS Key West AICUZ Update 
 

exposure.  These areas have potential for accidents and noise impacts and land use controls are 
recommended in these areas. 
 
APZ II is an area beyond APZ I and it has a measurable potential for aircraft accidents relative to APZ I 
or the Clear Zone.  APZ II areas can exist in conjunction with Noise Zones 1, 2, or 3.  These 
combinations of noise and accident potential are shown as II-3 (APZ II-Noise Zone 3) for the areas of 
highest noise exposure and measurable accident potential, II-2 (APZ II-Noise Zone 2) for areas of 
moderate noise exposure and measurable accident potential, and II-1 (APZ II-Noise Zone 1) for areas of 
measurable accident potential and low noise exposure.  These areas have potential for accidents and noise 
impacts and land use controls are recommended.  
 
Noise zones vary in intensity of noise exposure and are shown as 1, 2, and 3 in the table.  Noise Zone 1 
(less than 65 DNL) is an area of low impact (although some people in these areas may be annoyed by 
aircraft over flights), Noise Zone 2 (DNL 65-75) is an area of moderate impact where some land use 
controls are needed, and Noise Zone 3 (DNL 75 and above) is the most severely impacted area and 
requires the greatest degree of land use controls for noise exposure. 

6.2 Suggested Land Use Compatibility within AICUZ Area 

The Navy has developed land use compatibility recommendations for the APZs and noise zones as shown 
in Tables 6-2 and 6-3.  These recommendations are intended to serve as guidelines, but final decisions as 
to specific land use controls to be enacted into zoning regulations are made by the local community.  
Noise sensitive uses including, but not limited to housing, schools, hospitals, churches, etc., are 
recommended to be placed outside of high noise areas.  People intensive uses including, but not limited to 
such uses as shopping malls, theaters, and activities that would draw concentrations of people to an area, 
should be placed outside APZs.  The purpose of the land use recommendations is not to preclude 
productive use of the land around Naval air facilities, but to recommend compatible future use of the land 
that is protective to human health, safety, and welfare.  
 
Certain land uses are considered strictly incompatible in very high noise areas and/or the APZs.  Other 
land uses are considered compatible under certain conditions.  For example, recreational uses, such as 
parks, are compatible under APZ 1, under the condition that the recreational use does not include a high 
density of people (e.g. spectator sports).  Agricultural uses, for another example, are compatible in the 75 
DNL noise zone under the condition that the agricultural uses does not include residential buildings.  
Compatibility is a relative term and should be considered along with specific local land use development 
criteria.   
 
The guidelines for suggested land use listed in Tables 6-2 and 6-3 are nationwide in scope.  Since many 
air installations are in urban areas, these guidelines assume an urban environment with higher levels of 
ambient “background” noise that might exist in rural and suburban areas.  These compatibility guidelines 
are, therefore, sometimes modified at the local government level to address a specific local noise 
environment.   
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Table 6-2 Suggested Land Use Compatibility in Noise Zones 

Suggested Land Use Compatibility Land Use 

 

Noise Zone 1 
( DNL or CNEL) 

Noise Zone 2 
( DNL or CNEL) 

Noise Zone 3 
( DNL or CNEL) 

SLUCM 
NO 

 
LAND USE NAME 

 
< 55 

 
55- 64 

 

 
65 - 69 

 
70 -74 

 
75- 79 

 
80 -84 

 
85+ 

 Residential        

11 Household Units Y Y 1 N 1 N 1 N N N 
11.11 Single units: detached Y Y 1 N 1 N 1 N N N 

11.12 Single units: semidetached Y Y 1 N 1 N 1 N N N 
11.13 Single units: attached row Y Y 1 N 1 N 1 N N N 

11.21 Two units: side-by-side Y Y 1 N 1 N 1 N N N 
11.22 Two units: one above the other Y Y 1 N 1 N 1 N N N 

11.31 Apartments: walk-up Y Y 1 N 1 N 1 N N N 
11.32 Apartment: elevator Y Y 1 N 1 N 1 N N N 
12 Group quarters Y Y 1 N 1 N 1 N N N 

13 Residential Hotels Y Y 1 N 1 N 1 N N N 
14 Mobile home parks or courts Y Y 1 N N N N N 

15 Transient lodgings Y Y 1 N 1 N 1  N 1 N N 
16 Other residential Y Y 1 N 1 N 1 N N N 

         
20 Manufacturing        

21 Food & kindred products; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 

22 Textile mill products; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 

23 Apparel and other finished 
products; products made from 
fabrics, leather and similar 
materials; manufacturing 

Y Y Y Y2 Y3 Y4 N 

24 Lumber and wood products 
(except furniture); manufacturing 

Y Y Y Y2 Y3 Y4 N 

25 Furniture and fixtures; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 

26 Paper and allied products; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 

27 Printing, publishing, and allied 
industries 

Y Y Y Y2 Y3 Y4 N 

28 Chemicals and allied products; 
manufacturing 

Y Y Y Y2 Y3 Y4 N 

29 Petroleum refining and related 
industries 

Y Y Y Y2 Y3 Y4 N 

 

(Continued Next Page) 
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Table 6-2 Suggested Land Use Compatibility in Noise Zones (Continued) 
 

Suggested Land Use Compatibility Land Use 

 
Noise Zone 1 

( DNL or CNEL) 
Noise Zone 2 

( DNL or CNEL) 
Noise Zone 3 

( DNL or CNEL) 

SLUCM 
NO 

 
LAND USE NAME 

 
< 55 

 
55- 64 

 

 
65 - 69 

 
70 -74 

 
75- 79 

 
80 -84 

 
85+ 

30 Manufacturing (continued)       
31 Rubber and misc. plastic 

products; manufacturing 
Y Y Y Y 2 Y 3 Y 4 N 

32 Stone, clay and glass products; 
manufacturing 

Y Y Y Y 2 Y 3 Y 4 N 

33 Primary metal products; 
manufacturing 

Y Y Y  Y 2 Y 3 Y 4 N 

34 Fabricated metal products; 
manufacturing 

Y Y Y  Y 2 Y 3 Y 4 N 

35 Professional scientific, and 
controlling instruments; 
photographic and optical goods; 
watches and clocks 

Y Y Y 25  30 N N 

39 Miscellaneous manufacturing Y Y Y  Y 2 Y 3 Y 4 N 
         
40 Transportation, communication and utilities.       
41 Railroad, rapid rail transit, and 

street railway transportation 
Y Y Y Y 2 Y 3 Y 4 N 

42 Motor vehicle transportation Y Y Y Y 2 Y 3 Y 4 N 
43 Aircraft transportation Y Y Y Y 2 Y 3 Y 4 N 
44 Marine craft transportation Y Y Y Y 2 Y 3 Y 4 N 
45 Highway and street right-of-way Y Y Y Y 2 Y 3 Y 4 N 
46 Automobile parking Y Y Y Y 2 Y 3 Y 4 N 
47 Communication Y Y Y 25 5 30 5 N N 
48 Utilities Y Y Y Y 2 Y 3 Y 4 N 
49 Other transportation, 

communication and utilities 
Y Y Y 25 5 30 5 N N 

         
50 Trade        
51 Wholesale trade Y Y Y Y 2 Y 3 Y 4 N 
52 Retail trade – building materials, 

hardware and farm equipment 
Y Y Y Y  2 Y 3 Y 4 N 

53 Retail trade – shopping centers Y Y Y 25 30 N N 
54 Retail trade - food Y Y Y 25 30 N N 

 

(Continued Next Page) 
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Table 6-2 Suggested Land Use Compatibility in Noise Zones (Continued) 
 

Suggested Land Use Compatibility Land Use 

 
Noise Zone 1 

( DNL or CNEL) 
Noise Zone 2 

( DNL or CNEL) 
Noise Zone 3 

( DNL or CNEL) 

SLUCM 
NO 

 
LAND USE NAME 

 
< 55 

 
55- 64 

 

 
65 - 69 

 
70 -74 

 
75- 79 

 
80 -84 

 
85+ 

50 Trade (Continued)       
55 Retail trade – automotive, marine 

craft, aircraft and accessories 
Y Y Y 25 30 N N 

56 Retail trade – apparel and 
accessories 

Y Y Y 25 30 N N 

57 Retail trade – furniture, home, 
furnishings and equipment 

Y Y Y 25 30 N N 

58 Retail trade – eating and drinking 
establishments 

Y Y Y 25 30 N N 

59 Other retail trade  Y Y Y 25  30 N N 
         
60 Services     
61 Finance, insurance and real estate 

services 
Y Y Y 25 30 N N 

62 Personal services Y Y Y 25 30 N N 
62.4 Cemeteries Y Y Y Y 2 Y 3 Y 4,11 Y 6,11 
63 Business services Y Y Y 25 30 N N 
63.7 Warehousing and storage  Y Y Y Y 2 Y 3 Y 4 N 
64 Repair Services Y Y Y Y 2 Y 3 Y 4 N 
65 Professional services Y Y Y 25 30 N N 
65.1 Hospitals, other medical fac.  Y Y 1 25 30 N N N 
65.16 Nursing Homes  Y Y  N 1  N 1 N N N 
66 Contract construction services Y Y Y 25 30 N N 
67 Government Services Y Y 1 Y 1 25 30 N N 
68 Educational services Y Y 1 25 30 N N N 
69 Miscellaneous Y Y Y 25 30 N N 
       
70 Cultural, entertainment and recreational      
71 Cultural activities (& churches)  Y Y1 25 30 N N N 
71.2 Nature exhibits Y Y1 Y1 N N N N 
72 Public assembly Y Y1 Y N N N N 
72.1 Auditoriums, concert halls Y Y 25 30 N N N 
72.11 Outdoor music shells, 

amphitheaters 
Y Y 1 N N N N N 

72.2 Outdoor sports arenas, spectator 
sports 

Y Y Y 7 Y 7 N N N 

73 Amusements Y Y Y Y N N N 
74 Recreational activities (include golf 

courses, riding stables, water rec.) 
Y Y1 Y1 25 30 N N 

75 Resorts and group camps Y Y 1 Y 1 Y 1 N N N 
76 Parks Y Y 1 Y 1 Y 1 N N N 
79 Other cultural, entertainment and 

recreation 
Y Y 1 Y 1 Y 1 N N N 

 

(Concluded Next Page) 
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Table 6-2 Suggested Land Use Compatibility in Noise Zones (Concluded) 
 

Suggested Land Use Compatibility Land Use 

 
Noise Zone 1 

( DNL or CNEL) 
Noise Zone 2 

( DNL or CNEL) 
Noise Zone 3 

( DNL or CNEL) 

SLUCM 
NO 

 
LAND USE NAME 

 
< 55 

 
55- 64 

 

 
65 - 69 

 
70 -74 

 
75- 79 

 
80 -84 

 
85+ 

80 Resource Production and Extraction      
81 Agriculture (except live stock) Y Y Y 8 Y 9 Y 10 Y 10,11 Y 10,11 
81.5 Livestock farming  Y Y Y 8 Y 9 N N N 
81.7 Animal breeding Y Y Y 8 Y 9 N N N 
82 Agriculture related activities Y Y Y 8 Y 9 Y 10 Y 10,11 Y 10,11 
83 Forestry Activities Y Y Y 8 Y 9 Y 10 Y 10,11 Y 10,11 
84 Fishing Activities Y Y Y Y Y Y Y 
85 Mining Activities Y Y Y Y Y Y Y 
89 Other resource production or 

extraction 
Y Y Y Y Y Y Y 

         

 
Key: 
SLUCM Standard Land Use Coding Manual, U.S. Department of Transportation 
 
Y (Yes)  Land Use and related structures compatible without restrictions.  
 
N (No)   Land Use and related structures are not compatible and should be prohibited.  
 
Y* (Yes with Restrictions)    The land use and related structures are generally compatible.  However, see note(s) indicated by the superscript. 
 
Nx  (No with Exceptions)  The land use and related structures are generally incompatible.  However, see notes indicated by the superscript. 
 
NLR  (Noise Level Reduction)  Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise attenuation into 
the design and construction of the structure. 
 
25, 30, or 35   The numbers refer to Noise Level Reduction levels. Land Use and related structures generally compatible however, 
measures to achieve NLR of 25, 30 or 35 must be incorporated into design and construct ion of structures.   However, measures to achieve an 
overall noise reduction do not necessarily solve noise difficulties outside the structure and additional evaluation is warranted.  Also, see notes 
indicated by superscripts where they appear with one of these numbers.  
 
DNL   Day Night Average Sound Level. 
 
CNEL   Community Noise Equivalent Level (Normally within a very small decibel difference of DNL) 
 
Ldn   Mathematical symbol for DNL. 
 
Notes: 
1. 

a) Although local conditions regarding the need for housing may require residential use in these Zones, residential use is discouraged in 
DNL 65-69 and strongly discouraged in DNL 70-74.  The absence of viable alternative development options should be determined and an 
evaluation should be conducted locally prior to local approvals indicating that a demonstrated community need for the residential use would 
not be met if development were prohibited in these Zones.  
 
b) Where the community determines that these uses must be allowed, measures to achieve and outdoor to indoor Noise Level Reduction 
(NLR) of at least 25 dB in DNL 65-69 and NLR of 30 dB in DNL 70-74 should be incorporated into building codes and be in individual 
approvals; for transient housing a NLR of at least 35 dB should be incorporated in DNL 75-79. 
 
c) Normal permanent construction can be expected to provide a NLR of 20 dB, thus the reduction requirements are often stated as 5, 10 or 
15 dB over standard construction and normally assume mechanical ventilation, upgraded Sound Transmission Class (STC) rat ings in 
windows and doors and closed windows year round. Additional consideration should be given to modifying NLR levels based on peak noise 
levels or vibrations.  
 
d) NLR criteria will not eliminate outdoor noise problems.  However, building location and site planning, design and use of berms and 
barriers can help mitigate outdoor noise exposure NLR particularly from ground level sources.  Measures that reduce noise at a site should 
be used wherever practical in preference to measures that only protect interior spaces.  
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Notes (Continued): 
2.  Measures to achieve NLR of 25 must be incorporated into the design and construction of portions of these buildings where the public is 
received, office areas, noise sensitive areas or where the normal noise level is low. 
 
3.  Measures to achieve NLR of 30 must be incorporated into the design and construction of portions of these buildings where the public is 
received, office areas, noise sensitive areas or where the normal noise level is low.  
 
4.  Measures to achieve NLR of 35 must be incorporated into the design and construction of portions of these buildings where the public is 
received, office areas, noise sensitive areas or where the normal noise level is low.  
 
5.  If project or proposed development is noise sensitive, use indicated NLR; if not, land use is compatible without NLR. 
 
6.  No buildings. 
 
7.  Land use compatible provided special sound reinforcement systems are installed.  
 
8.  Residential buildings require a NLR of 25 
 
9.  Residential buildings require a NLR of 30. 
 
10. Residential buildings not permitted.  
 
11. Land use not recommended, but if community decides use is necessary, hearing protection devices should be worn. 
 
Source: 
OPNAVINST  11010.36B, 2002 
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Table 6-3 Suggested Land Use Compatibility in Accident Potential Zones 
 

 
SLUCM 

NO. 

 
LAND USE NAME 

 
CLEAR ZONE 

Recommendation 

 
APZ-I 

Recommendation 

 
APZ-II 

Recommendation 

 
Density 

Recommendation 
 

10 Residential     
11 Household Units     
11.11    Single units: detached N N Y2 Maximum density  

of 1-2 Du/Ac 
11.12    Single units: semidetached N N N  
11.13    Single units: attached row N N N  
11.21    Two units: side-by-side N N N  
11.22    Two units: one above the 

other 
N N N  

11.31    Apartments: walk-up N N N  
11.32    Apartment: elevator N N N  
12    Group quarters N N N  
13    Residential Hotels N N N  
14    Mobile home parks or courts N N N  
15    Transient lodgings N N N  
16    Other residential N N N  
      
20 Manufacturing 3     
21    Food & kindred products; 

manufacturing 
N N Y Maximum FAR 0.56  

22    Textile mill products; 
manufacturing 

N N Y Same as above 

23    Apparel and other finished 
products; products made from 
fabrics, leather and similar 
materials; manufacturing 

N N N  

24    Lumber and wood products 
(except furniture); 
manufacturing 

N Y Y Maximum FAR of 
0.28 in APZ I & 0.56 
in APZ II 

25    Furniture and fixtures; 
manufacturing 

N Y Y Same as above 

26    Paper and allied products; 
manufacturing 

N Y Y Same as above 

27    Printing, publishing, and 
allied industries 

N Y Y Same as above 

28    Chemicals and allied 
products; manufacturing 

N N N  

29    Petroleum refining and 
related industries 

N N N  

 

(Continued Next Page) 
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Table 6-3 Suggested Land Use Compatibility in Accident Potential Zones (Continued) 
 

 
SLUCM 

NO. 

 
LAND USE NAME 

 
CLEAR ZONE 

Recommendation 

 
APZ-I 

Recommendation 

 
APZ-II 

Recommendation 

 
Density 

Recommendation 
 

      
30 Manufacturing 3 (continued)     
31   Rubber and misc. plastic 

products; manufacturing 
N N N  

32    Stone, clay and glass 
products; manufacturing 

N N Y Maximum FAR  0.56  

33    Primary metal products; 
manufacturing 

N N Y Same as above 

34    Fabricated metal products; 
manufacturing 

N N Y Same as above 

35    Professional scientific, & 
controlling instrument; 
photographic and optical 
goods; watches & clocks 

N N N  

39    Miscellaneous manufacturing N Y  Y Maximum FAR of 
0.28 in APZ I & 0.56 
in APZ II 

      
40 Transportation, 

communication and utilities 4. 
   See Note 3 

below. 
41    Railroad, rapid rail transit, 

and street railway 
transportat ion 

N Y5 Y Same as above.  

42    Motor vehicle transportation N Y5 Y Same as above 
43    Aircraft transportation N Y5 Y Same as above 
44    Marine craft transportation N Y5 Y Same as above 
45    Highway and street right-of-

way 
N Y5 Y Same as above 

46    Auto parking N Y5 Y Same as above 
47    Communication N Y5 Y Same as above 
48    Utilities N Y5 Y Same as above 
485    Solid waste disposal 

(Landfills, incineration, etc.) 
N N N  

49    Other transport, comm. and 
utilities 

N Y5 Y See Note 3 below 

      
50 Trade     
51    Wholesale trade N Y Y Maximum FAR of 

0.28 in APZ I. & .56 
in APZ II. 

52    Retail trade – building 
materials, hardware and farm 
equipment 

N Y Y Maximum FAR of 
0.14 in APZ I & 0.28 
in APZ II 

53 Retail trade – shopping centers N N Y Maximum FAR of 
0.22. 

54 Retail trade - food N N Y Maximum FAR of 
0.24 

55    Retail trade – automotive, 
marine craft, aircraft and 
accessories 

N Y Y Maximum FAR of 
0.14 in APZ I & 0.28 
in APZ II 

56    Retail trade – apparel and 
accessories 

N N Y Maximum FAR  0.28 

57    Retail trade – furniture, 
home, furnishings and 
equipment 

N N Y Same as above 

58    Retail trade – eating and 
drinking establishments 

N N N  

59    Other retail trade  N N Y Maximum FAR of 
0.22  

 

(Continued Next Page) 
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Table 6-3 Suggested Land Use Compatibility in Accident Potential Zones (Continued) 
 

 
SLUCM 

NO. 

 
LAND USE NAME 

 
CLEAR ZONE 

Recommendation 

 
APZ-I 

Recommendation 

 
APZ-II 

Recommendation 

 
Density 

Recommendation 
 

      
60 Services 6   

61    Finance, insurance and 
real estate services 

N N Y Maximum FAR of 
0.22 for “General 
Office/Office park” 

62    Personal services N N Y Office uses only. 
Maximum FAR of 
0.22.  

62.4    Cemeteries N  Y7 Y7  
63    Business services (credit 

reporting; mail, 
stenographic, reproduction; 
advertising) 

N N  Y Max. FAR of  0.22 in 
APZ II 

63.7    Warehousing and storage 
services 

N Y Y Max. FAR 1.0 APZ I; 
2.0 in APZ II 

64 Repair Services N Y Y Max. FAR of 0.11 
APZ I; 0.22 in APZ II  

65 Professional services N N Y Max. FAR of 0.22  
65.1 Hospitals, nursing homes N N N  
65.1 Other medical facilities N N N  
66 Contract construction 

services 
N Y Y Max. FAR of 0.11 

APZ I; 0.22 in APZ II 
67 Government Services N N Y Max FAR of 0.24 
68 Educational services N N N  
69 Miscellaneous N N Y Max. FAR of 0.22 
      
70 Cultural, entertainment and recreational   

71 Cultural activities N N N  
71.2 Nature exhibits N Y8 Y8  

72 Public assembly N N N  
72.1 Auditoriums, concert halls N N N  
72.11 Outdoor music shells, 

amphitheaters 
N N N  

72.2 Outdoor sports arenas, 
spectator sports 

N N N  

73 Amusements -fairgrounds, 
mini-golf, driving ranges; 
amusement parks, etc 

N N Y  

74 Recreational activities 
(including golf courses, 
riding stables, water rec.) 

N Y8 Y8 Max. FAR of 0.11 
APZ I; 0.22 in APZ II 

75 Resorts and group camps N N N  
76 Parks N Y8 Y8 Same as 74 
79 Other cultural, entertainment 

and recreation 
N Y8 Y8 Same as 74 

      
80 Resource production and extraction   
81 Agriculture (except live 

stock) 
Y4 Y9 Y9  

81.5, 81.7 Livestock farming and 
breeding 

N Y9,10 Y9,10  

82 Agriculture related activities N Y9 Y9 Max FAR of 0.28 APZ 
I; 0.56 APZ II no 
activity which 
produces smoke, glare, 
or involves explosives 

83 Forestry Activities 11 N Y Y Same as Above 
84 Fishing Activities 12 N12 Y Y Same as Above 

 

(Concluded Next Page) 
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Table 6-3 Suggested Land Use Compatibility in Accident Potential Zones (Concluded) 
 

 
SLUCM 

NO. 

 
LAND USE NAME 

 
CLEAR ZONE 

Recommendation 

 
APZ-I 

Recommendation 

 
APZ-II 

Recommendation 

 
Density 

Recommendation 
 

      
85 Mining Activities N Y Y Same as Above 
89 Other resource production or 

extraction 
N Y Y Same as Above 

      
90 Other    
91 Undeveloped Land Y Y Y  
93 Water Areas N13 N13 N13  
      
 

Key: 
SLUCM Standard Land Use Coding Manual, U.S. Department of Transportation 
Y (Yes) Land use and related structures are normally compatible without restriction. 
N (No)  Land use and related structures are not normally compatible and should be prohibited.  
Yx  (Yes with restrictions) the land use and related structures are generally compatible.  However, see notes indicated by the superscript. 
Nx  (No with exceptions) the land use and related structures are generally incompatible.  However, see notes indicated by the superscript. 
FAR  Floor Area Ratio.  A floor area ratio is the ratio between the square feet of floor area of the building and the site area.  It is customarily 

used to measure non-residential intensities.  
Du/Ac Dwelling Units per Acre.  This metric is customarily used to measure residential densities.  
 
Notes: 
1.  A “Yes” or a “No” designation for compatible land use is to be used only for general comparison.  Within each, uses exist where further 
evaluation may be needed in each category as to whether it is clearly compatible, normally compatible, or not compatible due to the variation of 
densities of people and structures.  In order to assist installations and local governments, general suggestions as to floor/area ratios are provided 
as a guide to density in some categories.  In general, land use restrictions which limit commercial, services, or industrial buildings or structure 
occupants to 25 per acre in APZ I, and 50 per acre in APZ II are the range of occupancy levels considered to be low density.  Outside events 
should normally be limited to assemblies of not more that 25 people per acre in APZ I, and maximum assemblies of 50 people per acre in APZ II.   
 
2.  The suggested maximum density for detached single-family housing is one to two Du/Ac.  In a Planned Unit Development (PUD) of single 
family detached units where clustered housing development results in large open areas, this density could possibly be increased provided the 
amount of surface area covered by structures does not exceed 20 percent of the PUD total area.  PUD encourages clustered development that 
leave large open areas.  
 
3.  Other factors to be considered:  Labor intensity, structural coverage, explosive characteristics, air-pollution, electronic interference with 
aircraft, height of structures, and potential glare to pilots.  
 
4.  No structures (except airfield lighting), buildings or aboveground utility/ communications lines should normally be located in Clear Zone areas 
on or off the installation.  The Clear Zone is subject to severe restrictions.  See NAVFAC P-80.3 or Tri-Service Manual AFM 32-1123(I);   TM 5-
803-7, NAVFAC P-971 “Airfield and Heliport Planning & Design” dated  1 May 99 for specific design details.  
 
5.  No passenger terminals and no major above ground transmission lines in APZ I. 
 
6.  Low intensity office uses only.  Accessory uses such as meet ing places, auditoriums, etc. are not recommended.   
 
7.  No Chapels are allowed within APZ I or APZ II. 
 
8.  Facilities must be low intensity, and provide no tot lots, etc.  Facilities such as clubhouses, meeting places, auditoriums, large classes, etc. are 
not recommended.   
 
9.  Includes livestock grazing but excludes feedlots and intensive animal husbandry.  Activities that attract concentrations of birds creating a 
hazard to aircraft operations should be excluded.  
 
10.  Includes feedlots and intensive animal husbandry. 
 
11.  Lumber and timber products removed due to establishment, expansion, or maintenance of Clear Zones will be disposed of in accordance with 
appropriate DOD Natural Resources Instructions.  
 
12.  Controlled hunting and fishing may be permitted for the purpose of wildlife management. 
 
13.  Naturally occurring water features (e.g., rivers, lakes, streams,  wetlands) are compatible. 
 
Source: 
OPNAVINST  11010.36B, 2002 
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7.0 Land Use Compatibility Analysis NAS Key West  

This section assesses the existing zoning, existing land use, and future land use in the vicinities of NAS 
Key West to determine compatibility with the aircraft noise zones and APZs that when combined, form 
the AICUZ footprint.  NAS Key West’s Boca Chica Field is located just east of the City of Key West in 
an unincorporated area of Monroe County, Florida.  The AICUZ footprint is located within both 
jurisdictions. 

7.1 Existing Zoning 

Land use in the vicinity of NAS Key West is regulated by ordinances for both the City of Key West1 and 
Monroe County2.  The Monroe County ordinance also recognizes the 1977 AICUZ Study 
recommendations for NAS Key West by establishing an AICUZ in the areas surrounding the airfield.  
The AICUZ acts as a zoning overlay that adds additional restrictions to the existing base zoning.  Figure 
7-1 depicts the generalized existing zoning in the vicinity of NAS Key West including the 1977 AICUZ 
footprint recognized by the county3.  The 1977 AICUZ footprint is located entirely within Monroe 
County.  Figure 7-1 also provides the CY07 AICUZ footprint overlaid on the zoning.   
   
The Monroe County ordinance regulates development in the AICUZ by referring to and borrowing from 
the 1977 AICUZ Study’s AICUZ Map and Land Use Objectives Matrix per the following language4: 
 

Restrictions for military airports: Privately owned property adjacent to the Naval Air Station, Boca Chica, 
also known as NAS Key West, shall be developed in accordance with the map prepared by the U.S. Navy 
known as Figure A (1977 AICUZ Map, See Figure 7-1 or Appendix A)  or as updated by the U.S. Navy. 
This map was prepared in conjunction with the United States Navy's Air Installation Compatible Use Zone 
Study (AICUZ).  
 
The land use objectives set forth in figure A and the accompanying land use objectives matrix set forth in 
Figure B (1977 Land Use Objectives Matrix, See Appendix A)  were determined by evaluating the airport 
operations at NAS Key West, in terms of composite noise rating (CNR) zones and accident potential zones 
(APZ).  

 
The land use objective shown in figure A and figure B shall be used in determining the allowable land uses 
for the various AICUZ. Each land use category was evaluated in terms of compatibility for each land use in 
terms of density of population, density of structures, explosion hazards, air pollution height obstructions, 
accident potential zones, and composite noise rating zones. 

 

Both the city and county’s ordinances also recognize federal requirements related to lighting, flight 
obstructions, visual hazards, and electronic interference in the vicinity of NAS Key West.  The ordinances 
regulate uses such as lighting that mislead aircraft, structures that obstruct flight within the imaginary 
surfaces, visual hazards that limit visibility, and electronic interference that effects aircraft systems.  
Overall, the provisions contained in both the city and the county’s ordinances essentially reflect the 
recommendations of the 1977 AICUZ and federal requirements for areas surrounding airfields.   
 
Relevant sections of both the City of Key West and Monroe County’s ordinances are contained in 
Appendix A.        

                                                                 
1 City of Key West Code of Ordinances, Land Development Regulations, 1997; See Appendix A. 
2 Monroe County Code of Ordinances, Land Development Regulations, 1989; See Appendix A. 
3 Legend in Figure 7-1 generalizes actual zoning for map readability and understanding.  GIS digital files can be used to query and view specific 
zoning districts.  
4 Monroe County Code of Ordinances, Land Development Regulations, Section 9.5-252,  Airport Districts, 1989; See Appendix A.   
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7.2 On-Station Existing Land Use and Compatibility 

Existing on-station land use at NAS Key West’s Boca Chica Field can be classified into the following 
areas: 
 

• Operations- Facilities essential to the core operations of the airfield such as aircraft hangars and 
the tower. 

• Administration- Includes administrative facilities that support airfield and other installation 
operations, regional missions, community services, and housing functions.   

• Logistics- Includes facilities that primarily house and provide supplies in support of airfield 
operations. 

• Mission Support- Includes training, communications, ordnance, fuels, public works, and public 
safety facilities. 

• Community Support- Includes medical, family services, commissary and exchange, club, and 
recreation facilities and areas.  

• Visitor Quarters/Bachelor Housing- Includes bachelor housing and dining facilities. 
• Open Space- Includes environmentally sensitive areas, wetlands, and undeveloped lands. 

 
Aside from open space, the dominant land uses at NAS Key West include areas devoted to airfield 
operations, administrations, logistics, and mission support.  The central core of development is located 
due north of the airfield pavement and includes administrative, public works, and community support, and 
visitor quarters/bachelor housing areas.   
 
As highlighted in Section 5.3, flight obstructions are found penetrating the Primary Surfaces, Clear 
Zones, and 7:1 Transitional Surfaces at NAS Key West, primarily within the central core of development.  
A number of waivers have been granted for structures and uses that were deemed necessary to NAS Key 
West’s mission and waivers until the air operations offices and tower and passenger terminal, Building 
244, and fire and rescue facility, Building 132 could be replaced.  The facilities will be relocated and 
replaced in areas meeting this criteria under projects P-679 Control Tower and Operations Building and 
P-678 Aircraft Crash and Rescue Station5.     
 
Since most of the Boca Chica Field and its supporting facilities are located within Noise Exposure Zone 
3, sound attenuation is provided in new construction or major rehabilitation of noise sensitive uses.  
According to NAS Key West personnel, most of the structures with noise sensitive uses are currently 
sound attenuated.   
 
 

 

                                                                 
5 Naval Air Facility Key West Regional Shore Infrastructure Plan, 2003.  
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7.3 Off-Station Existing Land Use and Compatibility 

Development surrounding NAS Key West is illustrated in Figure 7-2 and can be classified into the 
following areas6: 

• High Density Residential- 6 or more dwelling units per acre.  Includes mobile homes and 
recreational vehicle (RV) areas. 

• Medium Density Residential- 3 to 6 dwelling units per acre. 

• Low Density Residential- 0 to 3 dwelling units per acres. 

• Commercial 

• Vacant/Submerged 

• Military 

• Mixed Use/Historical 

• Public/Government 

• Recreational  

• Institutional 

 

As illustrated in Figure 7-2, residential development is located east of the airfield boundary on portions of 
Big Coppitt and Geiger Keys.  In addition, the area east of the airfield is characterized with commercial 
development along U.S. Route 1 and light industrial development on Rockland Key.  The Navy 
purchased numerous undeveloped lots totaling 617 acres outside the airfield boundary to the east of NAS 
Key West in the 1980s to prevent further encroachment7.  These lots are located adjacent to and within 
the residential areas on Geiger and Boca Chica Keys and are illustrated in Figure 7-3, Monroe County 
Real Estate (Parcel) Map Denoting Federally Owned Land and Development..     

To the west, the airfield is bounded by water and vacant/submerged lands on Boca Chica Key.  The Navy 
obtained a compatible development agreement8 for the privately owned area on the northwest end of Boca 
Chica Key that restricts land use.  Across Boca Chica Channel, development on Raccoon Key, Stock Key, 
and Cow Key is again characterized with residential, industrial, and commercial uses along with pockets 
of mixed use areas and undeveloped/conservation/agricultural lands. 

Figure 7-4 provides the AICUZ overlaid on imagery of the area.  Figure 7-5 illustrates the location of the 
land areas of significance within the AICUZ as discussed in Table 7-1.  The table  follows the figure and 
provides a detailed land use compatibility analysis within the noise and safety zones of the updated 
AICUZ footprint by key9.  In general, the majority of non-Navy owned lands are developed within the 
updated AICUZ footprint.       

 

                                                                 
6 These generalized land use categories work to encompass the different categories used by Monroe County and the City of Key West in their 
zoning regulations.  
7 NAS Key West Fee Acquisition Maps as Tabulated by NAS Key West Personnel, 2003. 
8 Agreements for areas of Boca Chica Key, 1980s and 1990s. See Appendix B.  
9 Analysis based on recommendations within Chief of Naval Operat ions Instruction (OPNAVINST) 11010.36B, Air Installations Compatible Use 
Zones Program, dated December 19, 2002.  GIS used to calculate areas.  

7-4 
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Table 7-1 Land Areas of Significance- AICUZ 
 

Zoning Existing Land Use Area AICUZ Area and Zoning Description 

Compatible Incompatible Developed Undeveloped 

Analysis/Recommendations 

A  
City of Key 
West  
(Southeast) 

DNL 65-70  
• Commercial (Hotels,  Restaurants)  
• Public/Institutional (Airport, Museum) 
• Conservation (Mangroves)  

51 AC  34 AC 17 AC Area is largely developed.  Undeveloped area is zoned 
conservation and is compatible with AICUZ 
recommendations.  
 
New noise sensitive developments should include sound 
attenuation.  New residential development should be 
discouraged. 

B 
Cow 
Key/Stock 
Island 
(Southeast) 
 

DNL 65-75 
• Mixed-Use (Residential, Commercial) 
• Industrial (Maritime, Utilities) 
• Residential (Medium-High Density) 
• Conservation (Mangroves)  
 

DNL 75-80 
• Mixed-Use (Maritime) 

147 AC 
 
 
 
 
 
 
 
 

168 AC 
 
 
 
 
 

50 AC 

265 AC 
 
 
 
 
 

50 AC 
 

50 AC Area is largely developed and has been for many years.  
The undeveloped area is largely mangroves, although 
current zoning is mixed use which allows for residential 
development.  Note: Development of mangrove areas is 
strictly regulated by Monroe County.  
 
Existing maritime uses such as boat repair and storage 
are compatible.  New residential development, allowed 
in mixed-use, is not compatible and should be  
discouraged. 

C 
Raccoon Key 
(Southeast) 

DNL 65-70  
• Residential (Medium-High Density) 
• Commercial 
• Conservation (Mangroves)  
 
DNL 70-75 and APZ II  
• Residential (Medium-High Density) 
• Commercial 
• Conservation (Mangroves)  
 
DNL 75-80 and APZ II 
• Commercial 

 

10 AC 
 
 
 
 

5 AC 
 

 
 

40 AC 
 
 
 
 

65 AC 
 
 
 
 

7 AC 

40 AC 
 
 
 
 

65 AC 
 
 
 
 

7 AC 
 

10 AC 
 
 
 
 

5 AC 
 

Area is largely developed with an undeveloped 15 acre 
area covered by mangroves.  
 
While residential use is discouraged in DNL 65-69, 
strongly discouraged in DNL 70-74, and is not 
compatible in DNL 75 (and above) and residential 
development is discouraged in APZ II, additional 
incompatible developments is not likely since the area is 
essentially built out.  New residential development 
should be discouraged 
 
New noise sensitive developments should include sound 
attenuation.  Low density commercial development is 
largely compatible in APZ II.   
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Table 7-1 Land Areas of Significance- AICUZ (Continued) 
 

Zoning Existing Land Use Area AICUZ Area and Zoning Description 

Compatible Incompatible Developed Undeveloped 

Analysis/Recommendations 

D 
Boca Chica 
Key 
(Southeast) 
 
 
 
 

DNL 75 and Above  and APZ I 
• 1977 AICUZ Overlay Zoning is in 

place over commercial base zoning.  
 
• Undeveloped privately owned area 

with Navy easements in place that 
restrict use. 

114 AC   114 AC Continue zoning and easement restrictions on use. 

E 
Rockland Key 
 
 
 

DNL 70 and Above  
• 1977 AICUZ Overlay Zoning is in 

place over industrial, commercial, 
conservation, and residential base 
zoning.  

 

271 AC  181 AC 90 AC Existing industrial and conservation areas are 
compatible.  Existing residential areas are 
incompatible with 1977 and current AICUZ 
recommendations.  New residential development 
should be discouraged. 

F 
Big Coppitt 
Key 
 

DNL 65-70 
• 1977 AICUZ Overlay Zoning is in 

place over residential, industrial, 
commercial, and conservation zoning. 

 

581 AC  428 AC 153 AC Big Coppitt Key is largely developed with residential 
and commercial uses.  Remaining areas are zoned 
conservation with a few small tracts (6 acres or less) 
of undeveloped land zoned for residential 
development.   
 
The Navy owns approximately 50 acres of 
undeveloped lands south of U.S. Route 1.  New noise 
sensitive developments should include sound 
attenuation.  New residential development is 
incompatible and should be discouraged.  
 

G 
Geiger Key 
 

DNL 65-75 
• Residential 
 

DNL 65-75 and APZ II 
• Residential 
 

DNL 65-75 and APZ I 
• Residential 
 
 

DNL-75 and Above  and APZ I 
• Residential  
 
• 1977 AICUZ Overlay Zoning is in 

place in all areas.  

98 AC 
 
 

12 AC 
 
 

60 AC 
 
 
 

39 AC 
 

 
 

67 AC 
 
 
 
 
 

16 AC 
 
 
 

6 AC 
 
 

31 AC 
 
 

12 AC 
 
 

44 AC 
 
 
 

33 AC 
 
 

Gieger Key is partially developed with residential uses 
and limited commercial uses including a 
restaurant/marina.  The Navy owns undeveloped land 
in this area.  
 
New residential development is incompatible and 
should be discouraged.  New noise sensitive 
developments should include sound attenuation.   
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Table 7-1 Land Areas of Significance- AICUZ (Concluded) 
 

Zoning Existing Land Use Area AICUZ Area and Zoning Description 

Compatible Incompatible Developed Undeveloped 

Analysis/Recommendations 

H 
Boca Chica 
Key 
(Southeast) 
 
 
 

DNL 65-75 and 75 and Above  
1977 AICUZ Overlay Zoning is in place 
over military use base zoning. 

222 AC   222 AC The Navy owns all undeveloped lands in this area 
outside of the airfield boundary.     
 

I 
East Rockland 
Key 
 

DNL 70 and Above  
1977 AICUZ Overlay Zoning is in place 
and underlying zoning is conservation. 

220 AC  12 AC 208 AC Some residential development exists in this area.  New 
residential development is incompatible and should be 
discouraged. 
 
The Navy owns remaining undeveloped lands in this 
area. 
 

 
Notes: Information in table created using GIS analysis.  AC Acres. 
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7.4 County and City Population Trends 

Population trends can serve as a forecaster for future development.  Table 7-2 presents the 1990 and 2000 
populations for all of Monroe County and for the City of Key West.  The county and city experienced 
slow population growth over the decade when compared with the 13% U.S. average.  The slow 
population growth was attributable to a number of factors including the lack of undeveloped land 
available for building, and tourism detracting from the housing available for permanent residents.  
Tourism detracts from the housing available for permanent residents as hotels, resorts, time-shares, and 
seasonal rentals are sited on both developed and undeveloped lands.   
 
Table 7-2 US Census 1990 and 2000 Populations for Monroe County 
 

US Census Population (Persons) 1990 to 2000 Change 
 

1990 2000 Number Percent 

Monroe County* 78,024 79,589 1,565 2.0 

City of Key West 24,872 25,478 606 2.4 

 
Source: US Census 2000 
Note: *Includes the City of Key West  
 
Significant increases in population are not expected in either the city or county over the next several 
decades10.  While the population of Florida is projected to grow by over 30 percent through 2030 from 8 
million to over 24 million residents, the population of Monroe County is projected to increase by only 9 
percent, or approximately 7,200 persons.    
 

7.5 Off-Station Future Land Use 

Significant changes in future land use are not expected around NAS Key West.  In addition to limited 
population growth, most of the land is already developed or compatibly zoned.  No major future 
developments are known of or projected in the area.  Monroe County’s ordinance recognizes the 1977 
AICUZ and works to keep new development compatible with AICUZ recommended land uses.  However, 
changes to the zoning should be monitored closely to prevent future encroachment.  Additionally, the 
restrictive easement on the large undeveloped property located on Boca Chica Key northwest of the 
airfield and the lack of undeveloped land available for new development in the private sector in both 
Monroe County and the City of Key West also works in favor of preventing potential future 
encroachment.    

 
 

 

 

 

                                                                 
10 University of Florida Bureau of Economic and Business Research, 2003 
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7.6 Land Use Compatibility Concerns 

7.6.1 Concerns to Airfield Operations 
When new development proposals take place around an airfield, the proposals should be examined for 
incompatibilities.  Incompatible development, a form of encroachment, is a concern at NAS Key West’s 
Boca Chica Field.  Fortunately, new development near the airfield is limited because of the lack of 
available land for development and existing land use ordinances.  However, recent individual/incremental 
rezoning in the area of the 1977 AICUZ increases this concern.   

While incompatible development exists around the airfield, most of this development is/was exempt 
(grandfathered) from Monroe County AICUZ land use regulations, for this development took place prior 
to recognition of the 1977 AICUZ.  However, if there are proposals for re-zoning or re-development, 
AICUZ recommendations should be applied.   

 

7.6.2 Concerns to the Public 
The Navy remains sensitive to Monroe County’s desire for economic growth that ultimately works to 
improve the quality of life for its citizens.  A balance between the community’s desire for growth and 
redevelopment and the mutual need for compatible land use within the airfield’s environs protects the 
public’s health, safety, and welfare and allows the Navy to fulfill its mission requirements is a goal shared 
by the Navy and the community. 

7-14 
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8.0 Land Use Compatibility Strategies and 
Recommendations NAS Key West 

The goals of the AICUZ program can most effectively be accomplished by active participation of all 
interested parties, including Navy, local governments, private citizens, real estate professionals, and 
builders/developers.  Program implementation at an installation includes development of a current noise 
and safety analysis for the airfield, cooperation with local, state, and federal agencies, consideration of 
operational alternatives, enacting a complaint response program for residents in surrounding 
communities, and developing strategies to protect the long term viability of the airfield.  This section 
presents tools (strategies/techniques) and recommendations for a continued successful AICUZ program at 
NAS Key West.   

The Navy’s AICUZ program is focused on promoting land use compatibility between air installations and 
surrounding communities.  The program recognizes the local government’s responsibility to protect the 
public health, safety, and welfare through land use control tools like zoning ordinances, building codes, 
subdivision regulations, building permits, and fair disclosure statements.  Successful implementation of 
such land use controls depends on a close working relationship between the Navy and community leaders.  
The main activity (in this case, NAS Key West) should continually inform local governments, state 
governments, other federal agencies, citizens groups, and the general public on: 

• Requirements of military flying; 

• Airfield operations; 

• Efforts to reduce noise and safety impacts; and 

• Local Command’s position on specific land use issues. 

Although the emphasis of AICUZ program implementation is focused on areas within the AICUZ 
footprint, the Navy can take a position and comment on land use issues outside the footprint that might 
lead to incompatible development.  For example, large-scale developments bordering the AICUZ 
footprint or new transportation or utility corridors could make the AICUZ footprint area more desirable  
for development.  Such development could also prevent mission changes or mission expansion in the 
future.  Therefore, Commanding Officers and their staffs should monitor proposed development beyond 
the AICUZ footprint, and, if needed, present those concerns in appropriate forums.  Records of important 
discussions, negotiations, and testimony with and before local officials and boards should be maintained 
by the Navy.    
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8.1 Summary of Strategies 

The following discusses tools that aid in implementing a AICUZ Program.  Tools at the federal, Navy, 
local government, private citizen, real estate professional, and builder/developer level are available. 

8.1.1 Federal Level Strategies 

• Executive Order 12372, Intergovernmental Review of Federal Programs.  As a result of the 
Intergovernmental Cooperation Act of 1968, the Office of Management and Budget requires, 
through Circular A-95, that all federal aid development projects must be coordinated with and 
reinforce state, regional, and local planning.  As such, if land use compatibility suggestions as set 
forth in this AICUZ study are adopted by local government agencies, the A-95 review process 
can divert federal monies away from any projects that support incompatible development.   

• National Environmental Policy Act (NEPA) of 1969.  NEPA mandates full disclosure of 
environmental effects resulting from proposed federal actions.  An environmental impact 
statement (EIS) disclosure provides a public open forum for review and for negotiating changes 
to federal actions of other agencies that would be incompatible with local AICUZ 
recommendations and objectives.  An environmental assessment (EA) is less detailed than an 
EIS.  The EA discusses impact and alternative measure of a proposed action, but has no public 
open forum for review. 

8.1.2  Navy Level Strategies 

• Noise Complaint Response Program.   NAS Key West has implemented a noise complaint 
response program.  Persons with noise complaints generated in the operational environs of NAS 
Key West can call the Public Affair Office (PAO) (305) 293-2425 during normal business hours 
to place a complaint, or the Officer of the Day (OOD) after normal business hours at (305) 293-
2268.  Personnel answering the call record pertinent information such as the location, time, and 
description of the noise generating event.  After the noise complaint is logged, it is reviewed by 
the PAO and often passed through to AIROPS where it is again reviewed, the responsible 
squadron is identified, and any flight violations are identified.  The PAO, or other assigned 
personnel may then call, or write, the individual who complained and provide an explanation as 
to what caused the noise.   

 

• Property and Property Rights Acquisition.  The acquisition of property or property rights may 
be exercised to achieve compatible uses in locations where other measures have failed, or are not 
feasible.  If local governments choose not to implement land development controls within the 
airfield environment, or are incapable of doing so, the Navy may acquire property rights to 
protect its operational integrity.  However, this alternative is seldom exercised in already 
developed areas.  Acquisition may take on several forms, including easements, leaseholds, and 
fee simple purchase.  Documentation of a community’s unwillingness or inability to institute 
adequate controls that promote compatible land use is required in order to support acquisition 
projects.  The first priority for acquisition is the land within the higher noise and safety impacts 
including Noise Zone 3 and CZ. 

 
Recently enacted legislation at the federal level (Title 10, United State Code [USC], Section 
2684a contained in Appendix D) allows the government to enter into agreements with states, 
local governments, or conservation groups to prevent encroachment on military training, testing 
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and operations.  Acquisitions associated with these agreements must be voluntary and are paid for 
out of annual appropriations.  There are no projects for land acquisition related to airfield 
operations included in the next five years budget for NAS Key West.  

 
• Emphasis on Public Outreach promotes close working relationships between the airfields, 

community leaders, and citizens.  A carefully designed program of public relations and education 
can promote community awareness of the importance of the airfields and the Navy’s desire to be 
a good neighbor.  The Navy can use community forums, brochures, and local speaking 
engagements (e.g., Rotary Club) to inform the general public about the AICUZ program and the 
need for compatible development around the airfields.  Commanding Officers and their 
community liaison officers should take every opportunity to meet with and make presentations to 
the local governments, particularly the planning and zoning agencies.   

 

8.1.3 Local Government Strategies 

The AICUZ footprint for NAS Key West affects lands in Monroe County and a small portion of the City 
of Key West.  Currently, Monroe County zoning includes provisions for AICUZ based on the 1977 
footprint.  County officials have several approaches at their disposal to promote compatible land use and 
limit incompatibilities and conflicts within the updated AICUZ footprint including the following: 
 

• Zoning is an exercise of the police powers of state and local governments that designates the uses 
permitted on each parcel of land.  It normally consists of a zoning ordinance that delineates the 
various use districts and includes a zoning map based on the community's vision of the future.  As 
this vision changes over time, the zoning can be changed to suit new ideas.  Hence, for zoning to 
be an effective control against AICUZ-incompatible land uses, it must be monitored over time.  
Zoning can and should be used constructively to increase the value and productivity of land 
within the AICUZ footprint.  Used within its limitations, zoning is the preferred method of 
controlling land use in AICUZ-affected areas.  The limitations that must be considered when 
using zoning as a compatibility implementation tool include the following: 

 
1. Zoning is usually not retroactive.  That is, changing a zone primarily for the purpose of 

prohibiting a use that already exists is normally not possible.  However, if such zoning is 
accomplished, the use must be permitted to remain as a “nonconforming” element until the 
owners have had ample opportunity to recoup investment. 

 
2. Zoning is jurisdiction-limited and requires coordination of all involved jurisdictions. Zoning 

that implements a compatibility plan will often be composed of existing and new zoning 
districts within each of the zoning jurisdictions covered by the plan.  Each jurisdiction is 
likely to have a different base zoning ordinance, with districts having different 
responsibilities for implementing the compatibility plan.  

 
3. Zoning is not permanent.  In any jurisdiction, zoning can be changed by the current 

governmental body; also, it is not bound by prior zoning actions.  Consequently, zoning that 
achieves compatibility is subject to continual pressure for change from both urban expansion 
and enterprises that might profit from such changes.  When these changes are proposed, the 
environmental impacts may require assessment. Also, from time to time, the entire zoning 
ordinance for a jurisdiction will be updated to accommodate increased growth or incorporate 
new land use concepts. 

 



LAND USE COMPATIBILITY STRATEGIES AND RECOMMENDATIONS 
 

8-4                 NAS Key West AICUZ Update 
 

4. Zoning Board of Adjustment actions granting variances to the zoning district or exceptions 
written into the zoning ordinance can permit development (e.g., schools or churches) that 
may be incompatible. 

 
• Comprehensive Planning Programs create plans for the future development or redevelopment 

of a community. Comprehensive plans, or policy guides for physical development and land 
management practices within a local jurisdiction, consist of smaller master plans relating to the 
various elements of a community (e.g., land use plan, transportation plan, public utilities plan, 
and housing plan).  A comprehensive plan coordinated with the AICUZ land use objectives will 
reinforce the overall vision and objectives of the county, help potential developers to stay in tune 
with the long-airfields goals for the county, and help promote compatible uses in the areas 
impacted by airfield operations. 

 
• Subdivision Regulations  are a means by which local government can ensure that proper lot 

layout, design, and improvements are included in new residential developments.  These 
regulations specifically set guidelines that developers must follow when constructing their 
subdivisions, including minimum requirements for road widths, lot sizes, allocation of facilities, 
the relationship of the subdivision to the surrounding area, and the dedication of property.  
Subdivision regulations are used to ensure that the health and habitability of each new residential 
development are maintained.  All subdivision reviews should include an analysis of the potential 
effect the AICUZ would have on the proposed development.  Modifications could then be 
instituted in the development plan to minimize any potentially adverse effects.  All local 
government subdivision regulations require some type of dedication of open space to the public.  
This provision could be structured such that the space is located nearest the airfields, with 
development situated as far from the boundary as possible. 

 
• Building Codes govern the construction and physical modification of structures, providing a 

means to control noise. Although the building codes contain requirements more specifically 
keyed to local construction needs, these codes also include provisions concerning administration 
and enforcement.  Building codes could serve as an implementation mechanism strategy not only 
for areas within the defined AICUZ, but also for surrounding areas, which are affected by the 
noise levels to a lesser degree.  Minimum amounts of noise suppression materials in new 
structures could be related to the location of the structure in relation to the noise sources.  
Existing structures, however, would generally not be affected by new code modifications, the 
need for which would depend on the level of noise and types of land uses affected.  On the federal 
level, incentives have been implemented to encourage home thermal insulation and the 
installation of solar heating units.  Similar incentives could be used to encourage the installation 
of noise-suppression materials.  To some extent, thermal building insulation measures would also 
assist in noise suppression.  Where noise level reduction (NLR) is proposed (outdoor to indoor) 
through incorporation of noise attenuation features and materials, in the design and construction 
of the structure, certification of results by a professionally registered acoustic engineer or 
architect should be required. 

 
• Capital Improvements Programming is the multiyear scheduling of physical upgrades to public 

property.   A capital improvements program (CIP) is a planning tool used by local jurisdictions to 
phase the installation of needed public facilities (e.g., water and sewer, roads, schools) on a 
priority basis.  A CIP projects three to six years into the future.  It specifies what public 
improvements will be constructed.  Scheduling is based on studies of fiscal resources available 
and improvements needed.  A CIP is an important component of a growth management system.  
The CIP precedes preparation of a capital improvements budget (CIB).  A CIB identifies the 
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methods by which improvements will be financed and the source of the funds.  Usually, 
development occurs where capital improvements are located.  Extension of municipal services 
into an area makes that area more attractive to developers than sites without the improvements 
(i.e., the developer saves both time and money).  Local governments should avoid extending 
capital improvements into the AICUZ impacted areas and the immediate vicinity of the footprint 
to avoid the possibility of incompatible uses. 

 
• Real Estate Fair Disclosure  can be approached as a voluntary or regulatory practice.  These 

provisions require that developers or landowners who own property within the AICUZ area must 
notify any prospective purchaser of such property of the noise and safety considerations.  This 
concept could be strengthened by having each buyer or renter execute a “disclosure statement” 
that contains the acknowledgment that the buyer or renter has been advised that the property is 
near a military installation and its location has noise or safety concerns associated with military 
operations conducted on the airfields.  An example of one type of disclosure statement is included 
in Appendix E of this study. 

 
• Transfer of Development Rights (TDR) involves the purchase of the property development 

rights and the transfer of those rights to another piece of property that has been identified by the 
local government as being appropriate for increased intensity land use.  Thus, development of the 
original property can be prevented. 

 
• Public Purchase of Land can work toward AICUZ objectives if the community’s intention is to 

leave the land undeveloped or open space.  
 

8.1.4 Private Citizens, Real Estate Professionals, and Businesses 

 
• Private Citizens should consider the impact of air operations on residential property to be 

purchased or leased. 
 
• Real Estate Professionals  should be encouraged to provide written disclosure to prospective 

buyers, renters or lessees when property is located within an APZ or noise zone.   
 

• Acquisition, Development, and Construction Loan Review to Private Contractors works to 
encourage a review of noise and safety hazards as part of a lender’s investigation of potential 
loans to private interests for real estate acquisition and development.  Diligent lending practices 
will promote compatible development and protect lenders and developers alike.  Lending 
institutions should consider whether to limit financing for real estate purchases or construction 
incompatible with AICUZ guidelines.   

 
• Lending institutions that provide development and construction loans to private contractors 

should consider whether to limit financing for real estate purchases or construction incompatible 
with the AICUZ program.  This strategy encourages a review of noise and APZs as part of a 
lender’s investigation of potential loans to private interest for real-estate acquisition and 
development.  Diligent lending practices will promote compatible development and protect 
lenders and developers alike.  Local banking and financial institutions should be encouraged to 
incorporate a “due diligence review” of all loan applications, including a determination of 
possible noise or APZ impacts on the mortgaged property.  The Navy can play a role in this 
strategy by providing AICUZ seminars to lenders throughout the region. 
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8.2 Recommendations 

NAS Key West is surrounded by large areas of water, has been proactive in implementing an AICUZ 
program since 1977, has worked with Monroe County to promote compatible development via the 
adoption of AICUZ recommendations into the county’s ordinance, has sought easements restricting use in 
critical areas of the AICUZ, and has purchased hundreds of individual lots located within the AICUZ.  
These steps have boded well for promoting compatible land use around NAS Key West. 
 

8.2.1 Navy Recommended Actions 

• Designate an AICUZ Officer who is responsible for the implementation of the updated AICUZ 
program for NAS Key West is recommended.  The AICUZ officer should become knowledgeable 
of the contents of this study; property use and ownership in the vicinity of the airfield; any Navy 
easements surrounding the airfield; operations at the airfield; and Monroe County and the City of 
Key West governments, and any future development plans.  Assignments of the AICUZ officer, 
in conjunction with the Public Affairs Office, should include monitoring the following areas as 
they affect the operational integrity of airfield: 

 
1. City and County comprehensive/development plans, updates, and amendments. 
2. Capital improvement plans and the construction of public gathering places such as new 

schools, churches, auditoriums. 
3. Large tract land sales. 
4. Proposed development plans, particularly near/within the AICUZ. 
5. Environmental Impact Statements. 
6. Potential implementation of an updated AICUZ in Monroe County. 

 
• Maintain a community outreach program is recommended as a specific implementation 

strategy in order to provide citizens with factual information regarding the noise and safety 
impacts of airfield operations.  This program should be designed to allow individuals the 
opportunity to express concerns and receive explanation.  The community outreach program 
could include the following: 

1. A multi-media presentation should be made available, designed for both technical and 
non-technical personnel, to be periodically presented at the Command and staff level. 

2. AICUZ seminars for public elected and appointed government officials provides the 
opportunity to educate those with the potential to make land use decisions.  Civic leaders 
should be briefed on the AICUZ Study and its implications for local land development. 

3. Public presentations offer an excellent opportunity for direct communication with the 
community.  Officers from NAS Key West should provide presentations to various 
community organizations including Chambers of Commerce, service clubs, community 
groups, property owner associations, and building trades. 
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8.2.2 Local Government and Agency Recommended Actions 

• Maintain good communications  between Monroe County, the City of Key West, and NAS Key 
West.  While it is the responsibility of NAS Key West to inform and educate community decision 
makers about the AICUZ program, community decision makers should continue to actively 
inform and seek input from NAS Key West on land-use decisions that may potentially affect the 
operational integrity of the airfield. 

 
• Make  land use and development decisions  that support compatible land use in the airfield 

environs.  When reviewing proposals affecting property in proximity to the AICUZ area, the 
county and city recognize that: 

1. Noise contours and APZs comprising the AICUZ footprint are dynamic and there is a 
potential for changes in the AICUZ area, as the operational needs to satisfy the military 
mission change. 

2. Residents living outside the AICUZ are subject to occasional aircraft overflight and also 
experience noise. 

3. In reviewing development proposals in the airfield environs, local planning and zoning 
officials should review the specific Navy recommendations in the updated AICUZ land 
use categories in conjunction with the local zoning categories in their zoning ordinances 
and consider the application of the Navy recommendations in their land use decisions. 

• Update zoning ordinances and land use plans 1 to reflect the Navy’s updated AICUZ.  Such 
actions will sustain the presence of the airfield and protect the health, safety, and general welfare 
of the public.   

1. Update AICUZ portion of zoning ordinances to reflect this study.  
2. Adopt a fair disclosure ordinance that requires real estate agents and leasers to disclose 

when properties are within the AICUZ area. 
 

• Review capital improvement projects in proximity to the airfield before adoption for the 
potential direct and indirect impacts that such improvements may have on the ability to 
implement compatible development in the NAS Key West airfield environs. 

 
 

8.2.3 Real Estate Professionals and Businesses Recommended Actions 

• Provide written fair disclosure  statements to prospective purchasers, renters, or leases when a 
property is located within the AICUZ area.  Fair disclosure of property conditions to a 
prospective buyer is an inherent responsibility of an owner and owner’s representative to 
disclose the condition or characteristic of the property of which the owner is aware.  Disclosure 
of the fact that the property is located within a noise or safety area adjacent to NAS, as outlined 
in an AICUZ study, would help ensure that potential purchasers or renters are knowledgeable 
about the operation of the airport and its impact on the surrounding areas in advance, helping to 
reduce criticism and frustration of those who were not adequately informed of the conditions 
associated with the property prior to purchase or leasing. 

                                                                 
1 See Appendix A for City of Key West Code of Ordinances, Land Development Regulations, 1997; and Monroe County Code of Ordinances, 
Land Development Regulations, 1989. 
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A. Sections of Monroe County and City of Key West Land 
Use Regulation Ordinances 
 
• Monroe County Code of Ordinances, Section 9.5, Land Development Regulations, Airport Districts.  

• City of Key West Code of Ordinances, Land Development Regulations, Article VII, General Regulations, 
Airport Height Limitations.  

Note:  These are existing ordinances; per recommendations in Section 8, Monroe County and the City of Key West are encouraged to update 
these ordinances to reflect the Navy’s AICUZ definition (per this study). 

Source: http://www.municode.com  
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Monroe County Code of Ordinances, Section 9.5, Land Development Regulations 

 

Sec. 9.5-252.  Airport Districts, 1989 
  
 (a)     These districts provide classifications of property for existing or future airports and regulate uses within the boundaries of public and 
private airports, and uses around, adjacent, and in the approach zones of public, private, and military airports in order to: 
 
 (1)     Establish the control of obstructions and construction of structures affecting navigable airspace in accordance with criteria delineated in 
volume XI, part 77 in federal aviation regulations, Florida Department of Transportation regulations, and this section; 
 
 (2)     Protect airports against encroachment, to implement appropriate noise abatement strategies, and to regulate development and reduce public 
exposure of community activities which are not compatible with airport operations; 
 (3)     Control uses within the public and private airport property boundaries. 
  
 (b)     In order to carry out the provisions of this section, there are hereby created and established a zone known as Airport District (AD) for 
public and military airports, and a zone known as Private Airport District (PAD) for private airports. There are hereby created and established 
overlay zones around and adjacent to public, private and military airports in Monroe County. Within the AD, PAD and overlay zones, certain 
height limitations are specified to prevent airspace obstruction, and the use limitations apply. An area located in more than one (1) zone described 
herein is considered to be only in the zone with the more restrictive limitations. 
   
 (c)     Airport District (AD), Public and Military Airports: 
  
 (1)     Within the property boundaries of public airports, airport uses of less than five thousand (5,000) square feet of enclosed area shall require a 
minor conditional review. Airport uses of five thousand (5,000) square feet or more of enclosed space shall require a major conditional review. 
Within the overlay zones of public and military airports, those uses permitted shall comply with the height standards and the limitations set forth 
in the horizontal, conical approach, and transitional zones described in subsection (2) following. 
  
 (2)     Public airport height zones and limitations for the airport district and overlays: 
  
 a.     Primary zone: The area longitudinally centered on a runway, extending two hundred (200) feet beyond each end of that runway with the 
width so specified for each runway for the most precise approach existing or planned for either end of the runway. No structure will be permitted 
within the primary zone nor part of the landing and takeoff area, that is a greater height than the nearest point on the runway center line. The 
width of the primary zone for each runway is as follows: 
  
 (i)     Key West International, runways 09/27, five hundred (500) feet; 
  
 (ii)     Marathon Airport, runways 07/25, five hundred (500) feet. 
 
 b.     Horizontal zone: The area encompassing the runways, primary zone, approach zones and transitional zone of each airport with the boundary 
formed by swinging arcs of specified radii from the center of each end of the primary zone of each runway and connecting adjacent arcs by lines 
tangent to those arcs. The radius specified for each airport is as follows: 
  
 (i)     Key West International, ten thousand (10,000) feet radius; 
  
 (ii)     Marathon Airport, ten thousand (10,000) feet radius. 
  
No structure will be permitted in the horizontal zone that is higher than one hundred fifty (150) feet above the established airport elevation. 
  c.     Conical zone: The area extending outward from the periphery of the horizontal zone for a distance of four thousand (4,000) feet. Height 
limitations for structures in the conical zone are one hundred fifty (150) feet above airport elevation at the inner boundary, with permitted height 
increasing one (1) foot vertically for every twenty (20) feet of horizontal distance measured outward from the inner boundary to a height of three 
hundred fifty (350) feet above airport elevation at the outer boundary. 
  
 d.     Approach zone: The area longitudinally centered on the extended runway center line and proceeding outward from each end of the primary 
surface for a specified distance as follows: 
  
 (i)     Key West International, runway 9, ten thousand (10,000) feet, and runway 27, ten thousand (10,000) feet; 
  
 (ii)     Marathon Airport, runway 07, ten thousand (10,000) feet, and runway 25, five thousand (5,000) feet. 
  
 The width of the approach zone is the same at the inner boundary as the primary zone it adjoins and expands uniformly to a width at the outer 
boundary as follows: 
  
 (iii)     Key West International, runway 9, thirty-five hundred (3,500) feet, and runway 27, thirty-five hundred (3,500) feet; 
  
 (iv)     Marathon Airport, runway 7, thirty-five hundred (3,500) feet, and runway 25, fifteen hundred (1,500) feet. 
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Permitted height limitations within the approach zones for runways9/27at Key West International and runways7/25at Marathon Airport are the 
same as the height of the runway end at the inner boundary and increase at the rate of one (1) foot vertically for every thirty-four (34) feet 
horizontal distance. 
  
 e.     Transitional zone: The area extending outward from the sides of the primary zones and approach zones connecting them to the horizontal 
zone. Height limits within the transitional zone are the same as the primary zone or approach zone at the boundary line where it adjoins and 
increases at a rate of one (1) foot vertically for every seven (7) feet horizontally, with the horizontal distance measured at right angles to the 
runway center line and extended center line, until the height matches the height of the horizontal zone, which forms the outer boundary. 
  
 f.     Clear zone: The area extending seventeen hundred (1,700) feet from each end of a primary surface in a trapezoidal shape with a width of 
five hundred (500) feet at the primary surface expanding to a width of one thousand ten (1,010) feet at a slope of thirty-four (34) feet to one (1) 
foot. 
  
 g.     Other zones: In addition to the height limitations imposed in subparagraphs a through e of this subsection, no structure will be permitted that 
exceeds five hundred (500) feet above airport elevation within: 
  
 (i)     Ten (10) nautical miles of Key West International Airport; 
  (ii)     Ten (10) nautical miles of Marathon Airport and no structure will be permitted within Monroe County that would cause a minimum 
obstruction clearance altitude, a minimum descent altitude, or a decision height to be raised. 
  
 h.     Any future public airport shall comply with the height zones and limitations established by the Federal Aviation Administration and Florida 
Department of Transportation regulations and standards. 
  
 i.     Restrictions for public airports: Within the boundaries of the overlay zones of public airports, the following restrictions on uses shall apply: 
   
 (i)     No development approval or building permit shall be granted for the construction of any structure to be located within the clear zone; 
   
 (ii)     No use that is especially sensitive to noise or would result in gathering together large crowds of people shall be made of land; 
  
  
 (iii)     No establishments or uses that emit smoke, gas or dust in quantities or densities sufficient to jeopardize the safe use of the airport shall be 
allowed. 
  
 (3)     NAS Key West height zones and limitations: 
  
 a.     Primary zone: The area longitudinally centered on each runway with the same length as the runway and is two thousand (2,000) feet wide. 
No structure that is not a part of the landing and takeoff area is permitted in the primary zone that is of greater height than the nearest point on to 
the runway. 
  
  
 b.     Clear zone: The area extending one thousand (1,000) feet off each end of a primary surface and is the same width as the primary surface. No 
structure not a part of the landing and takeoff area is permitted that is a greater height than the end of the runway. 
  
 c.     Inner horizontal zone: The area extending outward from the periphery of the primary zone with an outer perimeter formed by swinging arcs 
of seventy-five hundred (7,500) feet radius about the center line at the end of each primary zone and connecting adjacent arcs by lines tangent to 
these arcs. No structure will be permitted in the inner horizontal zone of greater height than one hundred fifty-six (156) feet MSL. 
   
 d.     Conical zone: The area extending outward from the periphery of the inner horizontal zone for a distance of seven thousand (7,000) feet. 
Height limits in the conical zone commence at one hundred fifty-six (156) feet MSL at the inner boundary where it adjoins the inner horizontal 
zone and increases in permitted height at a rate of one (1) foot vertically for every twenty (20) feet of horizontal distance measured outward from 
the inner boundary to a height of five hundred six (506) feet MSL at the outer boundary. 
  
 e.     Outer horizontal zone: The area extending outward from the outer periphery of the conical zone for a distance of thirty thousand (30,000) 
feet. The height limit within the outer horizontal zone is five hundred six (506) feet MSL. 
  
 f.     Approach zone: The area longitudinally centered on each runway extended center line, with an inner boundary two hundred (200) feet out 
from the end of the runway and the same width as the primary zone, then extending outward for a distance of fifty thousand (50,000) feet, 
expanding uniformly in width to sixteen thousand (16,000) at the outer boundary. Height limits within the approach zones commence at the 
height of the runway end and increase at the rate of one (1) foot vertically for every fifty (50) feet horizontally for a distance of twenty-five 
thousand (25,000) feet, at which point it remains level at five hundred six (506) feet MSL to the outer boundary. 
  
 g.     Transitional zone: The area within an inner boundary formed by the side of the primary zones, the first two hundred (200) feet of the clear 
zones and the approach zones, then extending outward at right angles to the runway center line and extended center line until the height matches 
the adjoining inner horizontal zone, conical zone, and outer horizontal zone height limit. The height limit at the inner boundary is the same as the 
height of the adjoining zone and increases at the rate of one (1) foot vertically for every seven (7) feet horizontally to the outer boundary of the 
transitional zone, where it again matches the height of the adjoining zone. 
  
 h.     Restrictions for military airports: Privately owned property adjacent to the Naval Air Station, Boca Chica, also known as NAS Key West, 
shall be developed in accordance with the map prepared by the U.S. Navy known as figure A or as updated by the U.S. Navy. This map was 
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prepared in conjunction with the United States Navy's Air Installation Compatible Use Zone Study (AICUZ). A true copy of figure A is attached 
hereto and made a part of this subsection. 
 
 (i)     The land use objectives set forth in figure A and the accompanying land use objectives matrix set forth in figure B were determined by 
evaluating the airport operations at NAS Key West, in terms of composite noise rating (CNR) zones and accident potential zones (APZ). A copy 
of figure B is attached hereto and made a part of this subsection. 
(ii)     The land use objective shown in figure A and figure B shall be used in determining the allowable land uses for the various AICUZ. Each 
land use category was evaluated in terms of compatibility for each land use in terms of density of population, density of structures, explosion 
hazards, air pollution height obstructions, accident potential zones, and composite noise rating zones. The evaluation resulted in ratings of: 
  1.     No new development; 
  
 2.     Restricted new development; and 
  
 3.     No restrictions. 
  
 (iii)     Land use categories were rated as "restricted new development" if any activity or activities within the category were classified as 
incompatible. The various AICUZ are coded as follows: 
  
 1.     Accident potential zone A (APZ-A), the most critical accident potential zone; 
  
 2.     B3: Accident potential zone B (APZ-B), the area which has an identifiable accident potential but less than APZ-A; 
  
 3.     B2: Accident potential zone C (APZ-C), the area which is less critical than APZ-C but still may possess potential for accidents; high noise 
impact, CNR zone 3; 
  
 4.     C2: Accident potential zone C, moderate noise impact, CNR zone 2; 
  
 5.     C1: Accident potential zone C, low noise impact, CNR zone 1; 
  
 6.     3: High noise impact, CNR zone 3; 
  
 7.     2: No accident potential zone, moderate noise impact, CNR zone 2. 
  
 (d)     Private Airport District (PAD), Private Airport: 
  
 (1)     Within the property boundary of the private airport, the following used are permitted as of right: noncommercial aircraft landing, takeoff, 
storage, repair, maintenance and fueling. Commercial aircraft operations, including FBO activities, may be permitted by means of a major 
conditional use permit. Uses within the overlay zones must comply with the height standards and the limitation set forth in paragraph (2), 
subparagraph b(i), (ii). 
  
 (2)     Private airport height zones and limitations for airport district and overlays: 
 a.     Private airport landing strip minimum lengths and widths: 
  
 (i)     Effective landing length shall be no less than eighteen hundred (1800) feet; 
  
 (ii)     Primary surface width shall be no less than one hundred (100) feet; and 
  
 (iii)     Usable width shall be no less than fifty (50) feet. 
  
 b.     Private airport minimum landing approach zones: 
  
 (i)     The landing approach zone for private airports is a trapezoidal area increasing gradually in width from fifty (50) feet to either side of the 
runway center line, at the ends of each usable runway, to a width of three hundred fifty (350) feet to either side of the runway center line at a 
distance of three thousand (3,000) feet outward from the ends of each runway; and 
  
 (ii)     Approach zones shall be clear of obstruction above a glide path of 20:1 from the ends of each usable runway. When the approach zone to 
any runway crosses a road, the glide path must pass at least fifteen (15) feet above the edge of the nearest traffic lane. 
  
 c.     Restrictions, private airports: 
  
 (i)     No establishments or uses shall be allowed that emit smoke, gas or dust in quantities or densities sufficient to jeopardize the safe use of 
private airports; 
  
 (ii)     No development approval or building permit shall be granted for the construction of any structure to be located within a private airport 
district or overlay zone which when built would constitute an airspace obstruction height that would cause a minimum obstruction altitude, a 
minimum descent altitude, or a decision height to be changed or a threshold to be displaced, or to interfere with the required approach glide slope; 
and 
  
 (iii)     No property owner within the private airport district or overlay shall be permitted to grow or maintain trees to heights in excess of those 
provided herein for structures. 
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 (e)     The following uses are permitted as of right in the Airport District, subject to the standards and procedures set forth in article II, division 3: 
  
 (1)     Collocations on existing antenna-supporting structures, pursuant to article VII, division 16, section 9.5-434.4(c) "Collocations on an 
existing antenna-supporting structure". 
  
 (f)     The following uses are permitted as minor conditional uses in the Airport District, subject to the standards and procedures set forth in 
article II, division 3: 
  
 (1)     Attached wireless communications facilities, pursuant to article VII, division 16, section 9.5-434.4(d) "Attached wireless communications 
facilities". 
  
(2)     Satellite earth stations, pursuant to article VII, division 16, section 9.5-434.4(f) "Satellite earth stations". 
  
 (g)     The following uses are permitted as major conditional uses in the Airport District, subject to the standards and procedures set forth in 
article II, division 3: 
  
 (1)     Stealth wireless communications facilities, as accessory uses, pursuant to article VII, division 16, section 9.5-434.4 (e) "Stealth wireless 
communications facilities". 
  
 (Ord. No. 33-1986, § 9-222; Ord. No. 19-1989, § 1(PD90A); Ord. No. 28-1999, § 2)    
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Figure A 

 

 

 

Figure B 
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City of Key West Code of Ordinances, Land Development Regulations, Article VII, General 
Regulations 
  
Section 2-7.23  Airport Height Limitations, 1997   
  
No structure shall be erected within the approach zones of an active runway on the Key West International Airport with a height in excess of 
those permitted by the Federal Aviation Administration or by the city commission. All structures shall comply with the city comprehensive plan 
and this division. 
 
Definitions.   
 
The following words, terms and phrases, when used in this division, shall have the meanings ascribed to them in this section, except where the 
context clearly indicates a different meaning: 
 
Airport means Key West International Airport. 
 
Airport elevation means the highest point of the airport's usable landing area measured in feet above sea level. 
  
Airport hazard means any structure, street, or use of land which would exceed the federal obstruction standards as contained in 14 CFR 77.21, 
77.23, 77.25 and 77.28, revised March 4, 1972, or which obstructs the airspace required for landing or takeoff at the airport or which is otherwise 
hazardous to the flight of aircraft. 
 
Control zone means airspace extending upward from the surface of the earth which may include one or more airports and which is normally a 
circular area of five statute miles in radius, with extension where necessary to include instrument approach and departure paths. 
  
Decision height means the height at which decision must be made, during an instrument landing system (ILS) approach, to either continue the 
approach or to execute a missed approach. 
 
Height. For the purpose of determining the height limits in all zones set forth in this division, the datum shall be mean sea level elevation unless 
otherwise specified. 
 
Instrument runway means a runway having an existing or planned instrument procedure utilizing air navigation facilities or area-type navigation 
equipment. 
 
Landing area means the area of the airport used for the landing, takeoff, or taxing of aircraft. 
 
Minimum descent altitude means the lowest altitude, expressed in feet above mean sea level, to which descent is authorized on final approach or 
during circle-to-land maneuvering in execution of a standard instrument approach procedure, where no electronic glide slope is provided. 
 
Minimum en route altitude means the altitude in effect between radio fixes which ensures acceptable navigational signal coverage and meets 
obstruction clearance requirements between those fixes. 
 
Minimum obstruction clearance altitude means the specified altitude in effect between radio fixes on visual omnirange (VOR) airways, off-
airway routes, or route segments which meet obstruction clearance requirements for the entire route segment and which ensures acceptable 
navigational signal coverage only within 22 miles of a VOR. 
  
Runway means the defined area of an airport prepared for aircraft landing/takeoff along its length. 
 
Visual runway means any runway other than an instrument runway. 
 
Zoning administrator means the administrative office or agency responsible for administering land development regulations within the city. 
 
    
Airport zones and airport height limitations.   
 
In order to carry out this division, there are created and established certain zones which are depicted on the airport height restriction zoning maps 
on file in the city clerk's office, Zoning Map A, Key West International and NAS Key West. An area located in more than one zone of the 
described zones is considered to be only in the zone with the more restrictive height limitation. The various public civil airport height zones and 
limitations are established and defined as follows: 
   
(1)     Primary zone. The area longitudinally centered on a runway, extending 200 feet beyond each end of that runway with the width so specified 
for each runway for the most precise approach existing or planned for either end of the runway. No structure will be permitted within the primary 
zone that is not part of the landing and takeoff area that is a greater height than the nearest point on the runway centerline. The width of the 
primary zone for runway 09/27 at Key West International is 500 feet. 
 
(2)     Horizontal zone. The area encompassing the runways, primary zone, approach zones and transitional zone of each airport with the 
boundary formed by swinging arcs of specified radii from the center of each end of the primary zone of each runway and connecting adjacent arcs 
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by lines tangent to those arcs. The radius specified for Key West International is 10,000 feet. No structure will be permitted in the horizontal zone 
that is higher than 150 feet above the established airport elevation. 
   
(3)     Conical zone. The area extending outward and upward from the periphery of the horizontal zone for a distance of 4,000 feet. Height 
limitations for structures in the conical zone are 150 feet above airport elevation at the inner boundary of the zone with permitted height 
increasing one foot vertically for every 20 feet of horizontal distance measured outward from the inner boundary of the zone to a height of 350 
feet above airport elevation at the outer boundary of the zone.    
 
(4)     Approach zone. The area longitudinally centered on the extended runway centerline and proceeding outward from each end of the primary 
surface for a specified distance as follows: Key West International runway 9, 5,000 feet and runway 27, 10,000 feet. The width of that approach 
zone is the same at the inner boundary as the primary zone it adjoins and expands uniformly to a width at the outer boundary as follows: Key 
West International runway 9, 1,500 feet and runway 27, 3,500 feet. Permitted height limitations within the approach zones for runway 9 at Key 
West International are the same as the height of the runway end at the inner boundary and increase at the rate of one foot vertically for every 20 
feet horizontal distance. Permitted height limitations within the approach zone for runway 27 at Key West International are the same as the 
runway end at the inner boundary and increase one foot vertically for every 34 feet horizontally. 
 
(5)     Transitional zone. The area extending outward from the sides of the primary zones and approach zones connecting them to the horizontal 
zone. Height limits within the transitional zone are the same as the primary zone or approach zone at the boundary line where it adjoins and 
increases at a rate of one foot vertically for every seven feet horizontally, with the horizontal distance measured at right angles to the runway 
centerline and extended centerline, until the height matches the height of the horizontal zone, which forms the outer boundary. 
 
(6)     Other zones. In addition to the height limitations imposed in subsections (1) through (5) of this section, no structure will be permitted that 
exceeds 500 feet above airport elevation within ten nautical miles of the Key West International Airport, and no structure will be permitted within 
the city that would cause a minimum obstruction clearance altitude, a minimum descent altitude or a decision height to be raised. 
 
Airport land use restrictions.   
  
(a)     Notwithstanding any other section of this division, no use may be made of land or water within the city in such a manner as to interfere with 
the operation of an airborne aircraft. The following special requirement shall apply to each permitted use: 
 
(1)     All lights or illumination used in conjunction with street, parking, signs, or use of land and structures shall be arranged and operated in such 
a manner that it is not misleading or dangerous to aircraft operating from a public airport or in the vicinity thereof. 
 
 (2)     No operations from any use shall produce smoke, glare or other visual hazards within three statute miles of any usable runway of a public 
airport. 
 
(3)     No operations from any use in the city shall produce electronic interference with navigation signals or radio communication between an 
airport and an aircraft. 
 
(b)     Notwithstanding sections 122-1436 through 122-1438 and subsection (a) of this section, the owner of any structure over 200 feet above 
ground level must install on that structure lighting in accordance with Federal Aviation Administration Advisory Circular 70-7460-ID and any 
amendments thereto. Additionally, any structure exceeding 749 feet above mean sea level must install on that structure high intensity white 
obstruction lights. The high intensity white obstruction lights must be in accordance with Federal Aviation Administration Advisory Circular 70-
7460-ID and any amendments thereto. 
 
(c)     Any permit or variance granted may be so conditioned as to require the owner of the structure or growth in question to permit the city at its 
own expense to install, operate, and maintain thereto such markers and lights as may be necessary to indicate to pilots the presence of an airspace 
hazard. 
  
Administration.   
  
It shall be the duty of the zoning administrator to administer and enforce this division within the territorial limits over which the political 
subdivision the administrator represents has zoning authority. For any violation of this division, the person responsible for such violation shall be 
given notice in writing by the zoning administrator. Such notice shall indicate the nature of the violation and the necessary action to correct or 
abate the violation. A copy of such notice shall be sent to the city board of adjustment. An administrative official shall order discontinuance of 
use of the land or building; removal of trees to conform with height limitations set forth in this division; removal of buildings, additions, 
alterations or structures; discontinuance of any work being done; or shall take any or all other actions necessary to correct violations and obtain 
compliance with all the sections of this division.  
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B. Real Estate Easements on Boca Chica Key 

gdorn
Real Estate Easements not digital.
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C. Agreements to Limit Encroachments and other 
Constraints on Military Training, Testing, and Operations, Title 
10, United State Code [USC], Section 2684a. 



F:\GMK\ASCR03\FILES1.CMD [Title XXVIII-Gen. Provs.] H.L.C. 

28-6 

(2) The table of sections at the beginning of such sub-

2 chapter is amended by inserting after the item relating to sec-

3 tion 2881 the following new item: 

"288la. Pilot projects for acquisition or constmction of military unaccom
panierl housing.". 

4 (b) CONFORMING AMENDMENT.-Sl·Ction 2871 (7) of title 

5 10, United States Code, is amended by inserting before the pe-

6 riod at the end the following: "and transient housing intended 

7 to be occupied by members of the armed forces on temporary 

8 duty". 

9 SEC. 2804. REPEAL OF SOURCE REQUIREMENTS FOR 
10 FAMILY HOUSING CONSTRUCTION OVER-
11 SEAS. 

12 Section 803 of the Military Construction Authorization 

13 Act, 1984 (Public Law 98-115; 10 U.S.C. 2821 note) is re-

14 pealed. 

15 SEC. 2805. AVAILABILITY OF ENERGY COST SAVINGS RE-
16 ALIZED AT MILITARY INSTALLATIONS. 

17 Section 2865(b) of title 10, United States Code, is amend-

18 ed by striking "through the end of the fiscal year following the 

19 fiscal year for which the funds were appropriated" and insert-

20 ing "until expended". 

21 Subtitle B-Real Property and 
22 Facilities Administration 
23 SEC. 2811. AGREEMENTS TO LIMIT ENCROACHMENTS 
2-t AND OTHER CONSTRAINTS ON MILITARY 
25 TRAINING, TESTING, AND OPERATIONS. 

26 (a) IN GENERAL.-Chapter 159 of title 10, United States 

27 Code, is amended by inserting after section 2684 the following 

28 new section: 

29 "§ 2684a. Agreements to limit encroachments and 
30 other constraints on military training, 
31 testing, and operations 
32 "(a) AGREEMENTS AUTHORIZED.-The Secretary of De-

33 fense or the Secretary of a military department may enter into 

34 an agreement with an eligible entity described in subsection (b) 

35 to address the use or development of real property in the vicin-

36 ity of a military installation for purposes of-

November 12, 2002 (7:53 PM) 
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" (1) limiting any development or use of the property 

2 that would be incompatible with the mission of the installa-

3 tion; or 

4 "(2) preserving habitat on the property in a manner 

5 that-

6 "(A) is compatible with environmental require-

7 ments; and 

8 "(B) may eliminate or relieve current or antici-

9 pated environmental restrictions that would or might 

IO otherwise restrict, impede, or otherwise interfere, 

11 whether directly or indirectly, with current or antici-

12 pated military training, testing, or operations on the in-

13 stallation. 

14 "(b) ELIGIBLE ENTITIES.-An agreement under this sec-

15 tion may be entered into with any of the following: 

16 " (1) A State or political subdivision of a State. 

17 " (2) A private entity that has as its stated principal 

18 organizational purpose or goal the conservation, restora-

19 tion, or preservation of land and natural resources, or a 

20 similar purpose or goal, as determined by the Secretary 

21 concerned. 

22 "(c) INAPPLICABILITY OF CERTAIN CONTRACT REQUIRE-

23 MENTS.-Chapter 63 of title 31 shall not apply to any agree-

24 ment entered into under this section. 

25 "(d) ACQUISITION AND ACCEPTANCE OF PROPERTY AND 

26 INTERESTS.-(!) An agreement with an eligible entity under 

27 this section may provide for-

28 "(A) the acquisition by the entity of all right, title, 

29 and interest in and to any real property, or any lesser in-

30 terest in the property, as may be appropriate for purposes 

31 of this section; and 

3J " (B) the sharing by the United States and the entity 

33 of the acquisition costs. 

34 "(2) Property or interests may not be acquired pursuant 

35 to the agreement unless the owner of the property or interests 

36 consents to the acquisition. 

November 12, 2002 (7:53 PM) 
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"(3) The agreement shall require the entity to transfer to 

2 the United States, upon the request of the Secretary concerned, 

3 all or a portion of the property or interest acquired under the 

4 agreement or a lesser interest therein. The Secretary shall limit 

5 such transfer request to the minimum property or interests 

6 necessary to ensure that the property concerned is de\·eloped 

7 and used in a manner appropriate for purposes of this section. 

8 "(4) The Secretary concerned may accept on behalf of the 

9 United States any property or interest to be transferred to the 

IO United States under the agreement. 

11 "(5) For purposes of the acceptance of property or inter-

12 ests under the agreement, the Secretary concerned may accept 

13 an appraisal or title documents prepared or adopted by a non-

14 Federal entity as satisfying the applicable requirements of sec-

15 tion 301 of the Uniform Relocation Assistance and Real Prop-

16 erty Acquisition Policies Act of 1970 (42 U.S.C. 4651) or sec-

17 tion 3111 of title 40, if the Secretary concerned finds that the 

18 appraisal or title documents substantially comply with the re-

19 quirements. 

20 "(e) ACQUISITION OF WATER RIGHTS.-The authority of 

21 the Secretary concerned to enter into an agreement under this 

22 section for the acquisition of real property (or an interest there-

23 in) includes the authority to support the purchase of water 

24 rights from any available source when necessary to support or 

25 protect the mission of a military installation. 

26 "(f) ADDITIONAL TERMS AND CONDITIONS.- The Sec-

27 retary concerned may require such additional terms and condi-

28 tions in an agreement under this section as the Secretary con-

29 siders appropriate to protect the interests of the United States. 

30 "(g) FUNDING.- (1) ExL<ept as provided in paragraph (2), 

31 funds authorized to be appropriated for operation and mainte-

32 nance of the Army, Navy, Marine Corps, Air Force, or De-

33 fense-wide activities may be used to enter into agreements 

34 under this section. 

35 "(2) In the case of a military installation operated pri-

36 madly with funds authorized to be app1·0priaLed foz· 1·eseurcl1, 

37 development, test, and evaluation, funds authorized to be ap-

NovambGr 12, 2002 (7:53 PM) 
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propriated for the Army, Navy, Marine Corps, Air :F'orce, or 

2 Defense-wide activities for research, development, test, and 

3 evaluation may be used to enter into agreements under this 

4 section with respect to the installation. 

5 "(h) DEFINITIONS.-ln this section: 

6 "(1) The term 'Secretary concerned' means the Sec-

7 retary of Defense or the Secretary of a military depart-

8 ment. 

9 "(2) The term 'State' includes the District of Colum-

10 bia, the Commonw('alth of Puerto Rico, the Commonwealth 

11 of the Northern Marianas, and the territories and posses-

12 sions of the United States.". 

13 (b) CLERICAL AMENDMENT.-The table of sections at the 

14 beginning of such chapter is amended by inserting after the 

15 item relating to section 2684 the following new item: 

"2684a. Agreements to limit encroachments anrl other constraints on mili
tary training, testing, anrl operations.". 

16 SEC. 2812. CONVEYANCE OF SURPLUS REAL PROPERTY 
17 FOR NATURAL RESOURCE CONSERVATION 
18 PURPOSES. 

19 (a) CONVEYANCE AUTHORITY.-(!) Chapter 159 of title 

20 10, United States Code, is amended by inserting after section 

21 2694 the following new section: 

22 "§ 2694a. Conveyance of surplus real property for 
23 natural resource conservation 
24 "(a) At'Tlll IHITY Tu CuNVB\'.-Tbe 8 ec1-eta1y ul a wili-

25 tary department may convey to an eligible entity described in 

26 subsection (b) any surplus real property that-

27 " (I) is under the administrative control of the Sec-

28 retary; 

29 "(2) is suitable and desirable for conservation pur-

30 poses; 

31 " (3) has been made available for public benefit trans-

3'2 fer for a sufficient period of time to potential claimants; 

33 and 

34 "(4) is not subject to a pending request for t ransfer 

35 to another Federal agency or for conveyance to any other 
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qualified recipient for public benefit transfer under the real 

2 property disposal processes and authorities under subtitle I 

3 of title 40. 

4 "(b) ELIGIBLE ENTITIES.-The conveyance of surplus real 

5 property under this section may be made to any of the fol-

6 lowing: 

7 "(1) A State or political subdivision of a State. 

8 "(2) A nonprofit organization that exists for the pri-

9 mary purpose of conservation of natural resources on real 

10 property. 

11 "(c) REVISIONARY lNTERE8T AND OTHER DEED RE-

12 QUIREMENTS.-(1) The deed of conveyance of any surplus real 

13 property conveyed under this section shall require the property 

14 to be used and maintained for the conservation of natural re-

15 sources in perpetuity. If the Secretary concerned determines at 

16 any time that the property is not being used or maintained for 

17 such purpose, then, at the option of the Secretary, all or any 

18 portion of the property shall revert to the United States. 

19 "(2) The deed of conveyance may permit the recipient of 

20 the property-

21 "(A) to convey the property to another eligible entity, 

22 subject to the approval of the Secretary concerned and sub-

23 ject to the same covenants and terms and conditions as 

24 provided in the deed from the United States; and 

25 "(B) to conduct incidental revenue-producing activities 

26 on the property that are compatible with the use of the 

27 property for conservation purposes. 

28 "(3) The deed of conveyance may contain such additional 

29 terms, reservations, restrictions, and conditions as the Sec-

30 retary concerned considers appropriate to protect the interests 

31 of the United States. 

32 "(d) RELEASE OF COVENANTS.-With the concurrence of 

33 the Secretary of Interior, the Secretary concerned may grant 

34 a release from a covenant included in the deed of conveyance 

35 of real property conveyed under this section, subject to the con-

36 dition that the recipient of the property pay the fair market 

37 value, as determined by the Secretary concerned, of the prop-
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erty at the time of the release of the covenant. The Secretary 

2 concerned may reduce the amount required to be paid under 

3 this subsection to account for the value of the natural resource 

4 conservation benefit that has accrued to the United States dur-

5 ing the period the covenant was in effect, if the benefit was not 

6 taken into account in determining the original consideration for 

7 the conveyance. 

8 "(e) CONGRESSIONAL NOTIFICATION.-The Secretary con-

9 cerned may not approve of the reconveyance of real property 

10 under sub8c-ction (c) or 1-,rrant the release of a covenant under 

11 subsection (d) until the Secretary notifies the appropriate com-

12 mittees of Congress of the proposed reconveyance or release 

13 and a period of 21 days elapses from the date the notification 

14 is received by the committees. 

15 "(f) l..1IMITATIONS.-The conveyance of real property 

16 under this section shall not be used as a condition of allowing 

17 any defense activity under any ~.,ederal, State, or local permit-

18 ting or review process. The Secretary concerned may make the 

19 conveyance, with the restrictions specified in subsection (c), to 

20 establish a mitigation bank, but only if the establishment of the 

21 mitigation bank does not occur in order to satisfy any condition 

22 for permitting military activity under a Federal, State, or local 

23 permitting or review process. 

24 "(g) CONSIDERATION.-In fixing the consideration for the 

25 conveyance of real property under this section, or in deter-

26 mining the amount of any reduction of the amount to be paid 

27 for the release of a covenant under subsection (d), the Sec-

28 retary concerned shall take into consideration any benefit that 

29 has accrued or may accrue to the United States from the use 

30 of such property for the conservation of natural resources. 

31 "(h) REI...ATION TO OTHER CONVEYANCE AUTHORITIES.-

32 (1) The Secretary concerned may not make a conveyance under 

33 this section of any real property to be disposed of under a base 

34 closure law in a manner that is inconsistent with the require-

35 ments and conditions of the base closure law. 

36 "(2) In the case of real property on liuam, the 8e~retary 

37 concerned may not make a conveyance under this section unless 
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the Government of Guam has been first afforded the oppor-

2 tunity to acquire the real property as authorized by section 1 

3 of Public Law 106-504 (114 Stat. 2309). 

4 "(i) DEFINITIONS.-ln this section: 

5 "(1) The term 'appropriate committees of Congress' 

6 has the meaning given such term in section 2801 of this 

7 title. 

8 "(2) The term 'base closure law' means the following: 

9 "(A) Section 2687 of this title. 

10 "(R) Title II of the Defensl' _\uthorization _\.menrl-

11 ments and Base Closure and Realignment Act of 1988 

12 (10 U.S.C. 2687 note). 

13 "(C) The Defense Base Closure and Realignment 

14 Act of 1990 (part A of title XXIX of Public Law 101-

15 510; 10 U.S.C. 2687 note). 

16 "(D) Any other similar authority for the closure or 

17 realignment of military installations that is enacted 

18 after the date of the enactment of the Bob Stump Na-

19 tional Defense Authorization Act for Fiscal Year 2003. 

20 "(3) The term 'Secretary concerned' means the Sec-

21 retary of a military department. 

22 "(4) The term 'State' includes the District of Colum-

23 bia, the Commonwealth of Puerto Rico, the Commonwealth 

24 of the Northern Marianas, and the territories and posses-

25 sions of the United States.". 

26 (2) The table of sections at the beginning of such chapter 

27 is amended by inserting after the item relating to section 2694 

28 the following new item: 

"2694a. Conveyance of surplus real property for natural resource conserva
tion.". 

29 (b) ACCEPTANCE OF FUNDS TO COVER ADMINISTRATIVE 

30 EXPENSES.-Section 2695(b) of such title is amended by add-

31 irig at the end the following new paragraph: 

32 "(5) The conveyance of real property under section 

33 2694a of this title.". 
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(c) AGREEMENTS WITH NONPROFIT NATURAL RESOURCE 

2 CONSERVATION ORGANIZATIONS.-Section 2701(d) of such 

3 title is amended-

4 (1) in the subsection heading, by striking "AGENCIES" 

5 and inserting "ENTITIES"; 

6 (2) in paragraph (1)-

7 (A) by striking "with any State or local govern-

s ment agency, or with any Indian tribe," and inserting 

9 "any State or local government agency, any Indian 

10 tribe, or any nonprofit conservation organization"; and 

11 (B) by striking "the agency" and inserting " the 

12 agency, Indian tribe, or organization"; and 

13 (3) by striking paragraph (4), as redesignated by sec-

14 tion 311 (2) of this Act, and inserting the following new 

15 paragraph: 

16 "(4) DEI<'INITIONS.-ln this subsection: 

17 "(A) The term 'Indian tribe' has the meanmg 

18 given such term in section 101(36) of CERCLA (42 

19 U.S.C. 9601 (36)). 

20 "(B) The term 'nonprofit conservation orgamza-

21 tion' means any non-governmental nonprofit organiza-

22 tion whose primary purpose is conservation of open 

23 space or natural resources.". 

24 SEC. 2813. MODIFICATION OF DEMONSTRATION PR0-
25 GRAM ON REDUCTION IN LONG-TERM FACIL-
26 ITY :MAINTENANCE COSTS. 

27 (a) ADMINISTRATOR OF PROGRAM.-Subsection (a) of sec-

28 tion 2814 of the Military Construction Authorization Act for 

29 Fiscal Year 2002 (division B of Public Law 107-107; II5 

30 Stat. 1310; 10 U.S.C. 2809 note) is amended by striking " Sec-

31 retary of the Army" and inserting "Secretary of Defense or the 

32 Secretary of a military department". 

33 (b) CONTRACTS.-Subsection (b) of such section is amend-

34 ed to read as follows: 

35 " (b) CoNTRACTS.- (1) Not more than 12 contracts per 

1r. 111ilil ;11·.1- 1l1•pad 1rn•11 l 1r1;1y t•oi11111i11 r Pq11irC'nwntl' r PfNr ccl to in 

37 subsection (a) for the purpose of the demonstration program. 
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DISCUSSION OF NOISE AND ITS EFFECT ON THE ENVIRONMENT, WYLE LABORATORIES 
 

A.1 NOISE 

A.1.1 General 

Noise, often defined as unwanted sound, is one of the most common environmental issues 

associated with aircraft operations. Of course, aircraft are not the only sources of noise in an 

urban or suburban surrounding, where interstate and local roadway traffic, rail, industrial, 

and neighborhood sources also intrude on the everyday quality of life. Nevertheless, aircraft 

are readily identifiable to those affected by their noise and are typically singled out for special 

attention and criticism. Consequently, aircraft noise problems often dominate analyses of 

environmental impacts. 

Sound is a physical phenomenon consisting of minute vibrations which travel through a 

medium, such as air, and are sensed by the human ear. Whether that sound is interpreted as 

pleasant (for example, music) or unpleasant (for example, aircraft noise) depends largely on 

the listener's current activity, past experience, and attitude toward the source of that sound. 

It is often true that one person's music is another person's noise. 

The measurement and human perception of sound involves two basic physical 

characteristics _ intensity and frequency. Intensity is a measure of the acoustic energy of the 

sound vibrations and is expressed in terms of sound pressure. The higher the sound pressure, 

the more energy carried by the sound and the louder the perception of that sound. The 

second important physical characteristic is sound frequency which is the number of times per 

second the air vibrates or oscillates. Low-frequency sounds are characterized as rumbles or 

roars, while high-frequency sounds are typified by sirens or screeches. 

The loudest sounds which can be detected comfortably by the human ear have intensities 

which are 1,000,000,000,000 times larger than those of sounds which can just be detected. 

Because of this vast range, any attempt to represent the intensity of sound using a linear 

scale becomes very unwieldy. As a result, a logarithmic unit known as the decibel 

(abbreviated dB) is used to represent the intensity of a sound. Such a representation is called 

a sound level. 

A sound level of 0 dB is approximately the threshold of human hearing and is barely audible 

under extremely quiet listening conditions. Normal speech has a sound level of approximately 

60 dB. Sound levels above about 120 dB begin to be felt inside the human ear as discomfort 

and eventually pain at still higher levels. 
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Because of the logarithmic nature of the decibel unit, sound levels cannot be added or 

subtracted directly and are somewhat cumbersome to handle mathematically. However, some 

simple rules of thumb are useful in dealing with sound levels. First, if a sound's intensity is 

doubled, the sound level increases by 3 dB, regardless of the initial sound level. Thus, for 

example: 

 60 dB + 60 dB = 63 dB, and 

 80 dB + 80 dB = 83 dB. 

The total sound level produced by two sounds of different levels is usually only slightly more 

than the higher of the two. For example: 

 60.0 dB + 70.0 dB = 70.4 dB. 

Because the addition of sound levels behaves differently than that of ordinary numbers, such 

addition is often referred to as "decibel addition" or "energy addition". The latter term arises 

from the fact that what we are really doing when we add decibel values is first converting 

each decibel value to its corresponding acoustic energy, then adding the energies using the 

normal rules of addition, and finally converting the total energy back to its decibel equivalent. 

An important facet of decibel addition arises later when the concept of time-average sound 

levels is introduced to explain Day-Night Average Sound Level. Because of the logarithmic 

units, the time-average sound level is dominated by the louder levels which occur during the 

averaging period. As a simple example, consider a sound level which is 100 dB and lasts for 

30 seconds, followed by a sound level of 50 dB which also lasts for 30 seconds. The time-

average sound level over the total 60-second period is 97 dB, not 75 dB. 

The minimum change in the sound level of individual events which an average human ear can 

detect is about 3 dB. A change in sound level of about 10 dB is usually perceived by the 

average person as a doubling (or halving) of the sound's loudness, and this relation holds 

true for loud sounds and for quieter sounds. A decrease in sound level of 10 dB actually 

represents a 90 percent decrease in sound intensity but only a 50 percent decrease in 

perceived loudness because of the nonlinear response of the human ear (similar to most 

human senses). 

Sound frequency is measured in terms of cycles per second (cps), or hertz (Hz), which is the 

preferred scientific unit for cps. The normal human ear can detect sounds which range in 

frequency from about 20 Hz to about 15,000 Hz. All sounds in this wide range of frequencies, 

however, are not heard equally well by the human ear, which is most sensitive to frequencies 
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in the 1000 to 4000 Hz range. In measuring community noise, this frequency dependence is 

taken into account by adjusting the very high and very low frequencies to approximate the 

human ear's lower sensitivity to those frequencies. This is called "A-weighting" and is 

commonly used in measurements of community environmental noise. 

Sound levels measured using A-weighting are most properly called A-weighted sound levels 

while sound levels measured without any frequency weighting are most properly called sound 

levels. However, since most environmental impact analysis documents deal only with A-

weighted sound levels, the adjective "A-weighted" is often omitted, and A-weighted sound 

levels are referred to simply as sound levels. In some instances, the author will indicate that 

the levels have been A-weighted by using the abbreviation dBA or dB(A), rather than the 

abbreviation dB, for decibel. As long as the use of A-weighting is understood to be used, 

there is no difference implied by the terms "sound level" and "A-weighted sound level" or by 

the units dB, dBA, and dB(A). 

In this document all sound levels are A-weighted sound levels and the adjective "A-weighted" 

has been omitted. 

Sound levels do not represent instantaneous measurements but rather averages over short 

periods of time. Two measurement time periods are most common _ one second and one-

eighth of a second. A measured sound level averaged over one second is called a slow 

response sound level; one averaged over one-eighth of a second is called a fast response 

sound level. Most environmental noise studies use slow response measurements, and the 

adjective "slow response" is usually omitted. It is easy to understand why the proper 

descriptor "slow response A-weighted sound level" is usually shortened to "sound level" in 

environmental impact analysis documents. 
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A.1.2 Noise Metrics 

A "metric" is defined as something "of, involving, or used in measurement." As used in 

environmental noise analyses, a metric refers to the unit or quantity which quantitatively 

measures the effect of noise on the environment. Noise studies have typically involved a 

confusing proliferation of noise metrics as individual researchers have attempted to 

understand and represent the effects of noise. As a result, past literature describing 

environmental noise or environmental noise abatement has included many different metrics. 

Recently, however, various federal agencies involved in environmental noise mitigation have 

agreed on common metrics for environmental impact analysis documents, and both the 

Department of Defense and the Federal Aviation Administration have specified those which 

should be used for federal aviation noise assessments. These metrics are as follows. 

A.1.2.1 Maximum Sound Level 

The highest A-weighted sound level measured during a single event in which the sound level 

changes value as time goes on (e.g., an aircraft overflight) is called the maximum A-weighted 

sound level or maximum sound level, for short. It is usually abbreviated by ALM, Lmax or 

LAmax . 

The maximum sound levels of typical events are shown in Figure A-1. The maximum sound 

level is important in judging the interference caused by a noise event with conversation, TV 

or radio listening, sleep, or other common activities. 

A.1.2.2 Sound Exposure Level 

Individual time-varying noise events have two main characteristics _ a sound level which 

changes throughout the event and a period of time during which the event is heard. Although 

the maximum sound level, described above, provides some measure of the intrusiveness of 

the event, it alone does not completely describe the total event. The period of time during 

which the sound is heard is also significant. The Sound Exposure Level (abbreviated SEL or 

LAE ) combines both of these characteristics into a single metric. 
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 COMMON SOUND LEVEL LOUDNESS 

  SOUNDS dB – Compared to 70 dB – 
 
  —  130 
 
 Oxygen Torch —  120 UNCOMFORTABLE —— 32 Times as Loud 
 
 Discotheque —  110  —— 16 Times as Loud 
 Textile Mill 
  —  100 VERY LOUD 
 
  —  90  —— 4 Times as Loud 
 Heavy Truck at 50 Feet 
 Garbage Disposal —  80 
   MODERATE 
 Vacuum Cleaner at 10 Feet —  70 
 Automobile at 100 Feet 
 Air Conditioner at 100 Feet —  60 
 
 Quiet Urban Daytime —  50  —— 1/4 as Loud 
   QUIET 
 Quiet Urban Nighttime —  40 
 
 Bedroom at Night —  30  ___ 1/16 as Loud 
 Recording Studio  
  —  20 
 
 
                      Just Audible  —  10  
 
 Threshold of Hearing —  0  
 

 
Source:  Handbook of Noise Control, C.M. Harris, Editor, McGraw-Hill Book Co., 1979, and Ref. A5. 

 
Figure A-1. Typical A-Weighted Sound Levels of Common Sounds. 

 

Sound Exposure Level is a logarithmic measure of the total acoustic energy transmitted to the 

listener during the event. Mathematically, it represents the sound level of the constant sound 

that would, in one second, generate the same acoustic energy as did the actual time-varying 

noise event. Since aircraft overflights usually last longer than one second, the Sound 

Exposure Level of an overflight is usually greater than the maximum sound level of the 

overflight. 

• 
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Note that sound exposure level is a composite metric which represents both the intensity of a 

sound and its duration. It does not directly represent the sound level heard at any given time, 

but rather provides a measure of the net impact of the entire acoustic event. It has been well 

established in the scientific community that Sound Exposure Level measures this impact 

much more reliably than just the maximum sound level. 

Because the Sound Exposure Level and the maximum sound level are both A-weighted sound 

levels expressed in decibels, there is sometimes confusion between the two, so the specific 

metric used should be clearly stated. 

A.1.2.3 Day-Night Average Sound Level 

Time-average sound levels are measurements of sound levels which are averaged over a 

specified length of time. These levels provide a measure of the average sound energy during 

the measurement period. 

For the evaluation of community noise effects, and particularly aircraft noise effects, the Day-

Night Average Sound Level (abbreviated DNL or Ldn ) is used. Day-Night Average Sound 

Level averages aircraft sound levels at a location over a complete 24-hour period, with a 10-

decibel adjustment added to those noise events which take place between 10:00 p.m. and 

7:00 a.m. (local time) the following morning. This 10-decibel "penalty" represents the added 

intrusiveness of sounds which occur during normal sleeping hours, both because of the 

increased sensitivity to noise during those hours and because ambient sound levels during 

nighttime are typically about 10 dB lower than during daytime hours. 

Ignoring the 10-decibel nighttime adjustment for the moment, Day-Night Average Sound 

Level may be thought of as the continuous A-weighted Sound Level which would be present if 

all of the variations in sound level which occur over a 24-hour period were smoothed out so 

as to contain the same total sound energy. 

Day-Night Average Sound Level provides a single measure of overall noise impact, but does 

not provide specific information on the number of noise events or the individual sound levels 

which occur during the day. For example, a Day-Night Average Sound Level of 65 dB could 

result from a very few noisy events, or a large number of quieter events. 

As noted earlier for Sound Exposure Level, Day-Night Average Sound Level does not 

represent the sound level heard at any particular time, but rather represents the total sound 
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exposure. Scientific studies and social surveys which have been conducted to appraise 

community annoyance to all types of environmental noise have found the Day-Night Average 

Sound Level to be the best measure of that annoyance. Its use is endorsed by the scientific 

community (References A1 through A5). 

There is, in fact, a remarkable consistency in the results of attitudinal surveys about aircraft 

noise conducted in different countries to find the percentages of groups of people who express 

various degrees of annoyance when exposed to different levels of Day-Night Average Sound 

Level. This is illustrated in Figure A-2, which summarizes the results of a large number of 

social surveys relating community responses to various types of noises, measured in Day-

Night Average Sound Level. 

Reference A6, from which Figure A-2 was taken, was published in 1978. A more recent study 

has reaffirmed this relationship (Reference A7). In general, correlation coefficients of 0.85 to 

0.95 are found between the percentages of groups of people highly annoyed and the level of 

average noise exposure. The correlation coefficients for the annoyance of individuals are 

relatively low, however, on the order of 0.5 or less. This is not surprising, considering the 

varying personal factors which influence the manner in which individuals react to noise. 

Nevertheless, findings substantiate that community annoyance to aircraft noise is represented 

quite reliably using Day-Night Average Sound Level. 
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Figure A-2. Community Surveys of Noise Annoyance (Schulz, 1978) 

This relation between community annoyance and time-average sound level has been 

confirmed, even for infrequent aircraft noise events. Reference A8 reported the reactions of 

individuals in a community to daily helicopter overflights, ranging from one to 32 per day. 

The stated reactions to infrequent helicopter overflights correlated quite well with the daily 

time-average sound levels over this range of numbers of daily noise events. 

The use of Day-Night Average Sound Level has been criticized recently as not accurately 

representing community annoyance and land-use compatibility with aircraft noise. Much of 

that criticism stems from a lack of understanding of the basis for the measurement or 

calculation of Ldn . One frequent criticism is based on the inherent feeling that people react 

more to single noise events and not as much to "meaningless" time-average sound levels. 
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In fact, a time-average noise metric, such as Ldn , takes into account both the noise levels of 

all individual events which occur during a 24-hour period and the number of times those 

events occur. As described briefly above, the logarithmic nature of the decibel unit causes the 

noise levels of the loudest events to control the 24-hour average. 

As a simple example of this characteristic, consider a case in which only one aircraft overflight 

occurs in daytime during a 24-hour period, creating a sound level of 100 dB for 30 seconds. 

During the remaining 23 hours, 59 minutes, and 30 seconds of the day, the ambient sound 

level is 50 dB. The Day-Night Average Sound Level for this 24-hour period is 65.5 dB. 

Assume, as a second example, that ten such 30-second overflights occur in daytime hours 

during the next 24-hour period, with the same ambient sound level of 50 dB during the 

remaining 23 hours and 55 minutes of the day. The Day-Night Average Sound Level for this 

24-hour period is 75.4 dB. Clearly, the averaging of noise over a 24-hour period does not 

ignore the louder single events and tends to emphasize both the sound levels and number of 

those events. This is the basic concept of a time-average sound metric, and specifically the 

Day-Night Average Sound Level. 

A.1.2.4 Onset-Rate Adjusted Day-Night Average Sound Level 

Aircraft operations along low-altitude Military Training Routes (MTRs) and in Military 

Operating Areas (MOAs) and Restricted Areas/Ranges generate a noise environment different 

from other community noise environments. Overflights can be highly sporadic, ranging from 

many (e.g., ten per hour) to few (less than one per week). This situation differs from most 

community noise environments in which noise tends to be continuous or patterned. 

Individual military overflight events also differ from typical community noise events, because 

of the low-altitude and high-airspeed characteristics of military aircraft. These characteristics 

result in aircraft that exhibit a rate of increase in sound level (onset rate) of up to 30 dB per 

second. The Day-Night Average Sound Level metric is adjusted to account for the “surprise” 

effect of the onset rate of aircraft noise on humans with an adjustment ranging up to 11 dB 

added to the normal Sound Exposure Level (Reference A9). Onset rates between 15 to 150 dB 

per second require an adjustment of from 0 to 11 dB, while onset rates below 15 dB per 

second require no adjustment. The adjusted Day-Night Average Sound Level is designated as 

Onset-Rate Adjusted Day-Night Average Sound Level (abbreviated Ldnr ). Because of the 

sporadic occurrences of aircraft overflights along MTRs, in MOAs and Restricted Areas/Ranges, 
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the number of average daily operations is determined from the calendar month with the 

highest number of operations in each area. This monthly average is denoted Ldnmr . 

 

A.2 NOISE EFFECTS 

A.2.1 Hearing Loss 

Noise-induced hearing loss is probably the best defined of the potential effects of human 

exposure to excessive noise. Federal workplace standards for protection from hearing loss 

allow a time-average level of 90 dB over an 8-hour work period, or 85 dB averaged over a 

16-hour period. Even the most protective criterion (no measurable hearing loss for the most 

sensitive portion of the population at the ear's most sensitive frequency, 4000 Hz, after a 40-

year exposure) suggests a time-average sound level of 70 dB over a 24-hour period. Since it 

is unlikely that airport neighbors will remain outside their homes 24 hours per day for 

extended periods of time, there is little possibility of hearing loss below a Day-Night Average 

Sound Level of 75 dB, and this level is extremely conservative. 

 

A.2.2 Nonauditory Health Effects 

Nonauditory health effects of long-term noise exposure, where noise may act as a risk factor, 

have never been found to occur at levels below those protective against noise-induced hearing 

loss, described above. Most studies attempting to clarify such health effects have found that 

noise exposure levels established for hearing protection will also protect against any potential 

nonauditory health effects, at least in workplace conditions. The best scientific summary of 

these findings is contained in the lead paper at the National Institutes of Health Conference on 

Noise and Hearing Loss, held on 22–24 January 1990 in Washington, D.C.: 

"The nonauditory effects of chronic noise exposure, when noise is suspected to 
act as one of the risk factors in the development of hypertension, cardiovascular 
disease, and other nervous disorders, have never been proven to occur as 
chronic manifestations at levels below these criteria (an average of 75 dBA for 
complete protection against hearing loss for an eight-hour day). At the 1988 
International Congress on Noise as a Public Health Problem, most studies 
attempting to clarify such health effects did not find them at levels below the 
criteria protective of noise-induced hearing loss, and even above these criteria, 
results regarding such health effects were ambiguous. Consequently, one comes 
to the conclusion that establishing and enforcing exposure levels protecting 
against noise-induced hearing loss would not only solve the noise-induced 
hearing loss problem but also any potential nonauditory health effects in the 
work place." (Reference A10; parenthetical wording added for clarification.) 



 

 11 

Although these findings were directed specifically at noise effects in the work place, they are 

equally applicable to aircraft noise effects in the community environment. Research studies 

regarding the nonauditory health effects of aircraft noise are ambiguous, at best, and often 

contradictory. Yet, even those studies which purport to find such health effects use time-

average noise levels of 75 dB and higher for their research. 

For example, in an often-quoted paper, two UCLA researchers apparently found a relation 

between aircraft noise levels under the approach path to Los Angeles International Airport 

(LAX) and increased mortality rates among the exposed residents by using an average noise 

exposure level greater than 75 dB for the "noise-exposed" population (Reference A11). 

Nevertheless, three other UCLA professors analyzed those same data and found no relation 

between noise exposure and mortality rates (Reference A12). 

As a second example, two other UCLA researchers used this same population near LAX to 

show a higher rate of birth defects in 1970–1972 when compared with a control group 

residing away from the airport (Reference A13). Based on this report, a separate group at the 

U.S. Centers for Disease Control performed a more thorough study of populations near 

Atlanta's Hartsfield International Airport (ATL) for 1970–1972 and found no relation in their 

study of 17 identified categories of birth defects to aircraft noise levels above 65 dB 

(Reference A14). 

In summary, there is no scientific basis for a claim that potential health effects exist for 

aircraft time-average sound levels below 75 dB. 

 

A.2.3 Annoyance 

The primary effect of aircraft noise on exposed communities is one of annoyance. Noise 

annoyance is defined by the U.S. Environmental Protection Agency as any negative subjective 

reaction on the part of an individual or group (Reference A3). As noted in the discussion of 

Day-Night Average Sound Level above, community annoyance is best measured by 

that metric. 

It is often suggested that a lower Day-Night Average Sound Level, such as 60 or 55 dB, be 

adopted as the threshold of community noise annoyance for airport environmental analysis 

documents. While there is no technical reason why a lower level cannot be measured or 

calculated for comparison purposes, a Day-Night Average Sound Level of 65 dB: 
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1. provides a valid basis for comparing and assessing community noise effects, 

2. represents a noise exposure level which is normally dominated by aircraft noise and not 

other community or nearby highway noise sources, and  

3. reflects the FAA's threshold for grant-in-aid funding of airport noise mitigation projects. 

The U.S. Department of Housing and Urban Development also established a Day-Night 

Average Sound Level standard of 65 dB for eligibility for federally guaranteed home loans. 

For this environmental study, levels of Day-Night Average Sound Level equal to and greater 

than 65 dB were used for assessing community noise impact. 

 

A.2.4 Speech Interference 

Speech interference associated with aircraft noise is a primary cause of annoyance to 

individuals on the ground. The disruption of routine activities such as radio or television 

listening, telephone use, or family conversation gives rise to frustration and agravation. The 

quality of speech communication is also important in classrooms, offices, and industrial 

settings and can cause fatigue and vocal strain in those who attempt to communicate over 

the noise. Research has shown that "whenever intrusive noise exceeds approximately 60 dB 

indoors, there will be interference with speech communication" (Reference A5). 
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Figure A-3. Normal Voice Sentence Intelligibility as a Function of the  

Steady Background Sound Level in an Outdoor Situation (Reference A3) 

Indoor speech interference, per Reference A3, can be expressed as a percentage of sentence 

intelligibility among two people speaking in relaxed conversation approximately 1 meter apart 

in a typical* living room or bedroom. The percentage of sentence intelligibility is a non-linear 

function of the (steady) indoor background A-weighted sound level as shown in Figure A-3. 

Sentence intelligibility is greater than 99 percent for background levels below 54 dB and less 

than 10 percent for background levels above 73 dB. Note that the function is especially 

sensitive to changes in sound level between 65 dB and 75 dB. As an example of the 

sensitivity, a 1 dB increase in background sound level from 70 dB to 71 dB yields a 14 

percent decrease in sentence intelligibility. 

                                                           
* "Typical" is defined as a room with about 300 sabins of sound absorption which, according to Reference A3, is 

representative of living rooms and bedrooms. 
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A.2.5 Sleep Disturbance 

Sleep disturbance is another source of annoyance associated with aircraft noise. This is 

especially true because of the intermittent nature and content of aircraft noise, which is more 

disturbing than continuous noise of equal energy and neutral meaning. 

Sleep disturbance can be measured in either of two ways. “Arousal” represents awakening 

from sleep, while a change in “sleep stage” represents a shift from one of four sleep stages to 

another stage of lighter sleep without awakening. In general, arousal requires a higher noise 

level than does a change in sleep stage. 

In terms of average daily noise levels, some guidance is available to judge sleep disturbance. 

The U.S. Environmental Protection Agency identified an indoor DNL of 45 dB as necessary to 

protect against sleep interference (Reference A3). Assuming a conservative structural noise 

insulation of 20 dB for typical dwellings, 45 dB corresponds to an outdoor DNL of 65 dB as 

minimizing sleep interference. 

In June 1997, the Federal Interagency Committee on Aviation Noise (FICAN) reviewed the 

sleep disturbance issue and presented a sleep disturbance dose-response prediction curve 

(Reference A15), which was based on data from field studies in References A16 through A19, 

as the recommended tool for analysis of potential sleep disturbance for residential areas. 

Figure A-4 shows this curve which, for an indoor Sound Exposure Level of 60 dB, predicts that 

a maximum of approximately 5 percent of the residential populaton exposed are expected to 

be behaviourally awakened. FICAN cautions that this curve should only be applied to long-

term adult residents. 

 



 

 15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A-4. Sleep-disturbance Dose-response Relationship 

 

 

A.2.6 Noise Effects on Domestic Animals and Wildlife 

Animal species differ greatly in their responses to noise. Each species has adapted, physically 

and behaviorally, to fill its ecological role in nature, and its hearing ability usually reflects that 

role. Animals rely on their hearing to avoid predators, obtain food, and communicate with and 

attract other members of their species. Aircraft noise may mask or interfere with these 

functions. Secondary effects may include nonauditory effects similar to those exhibited by 

humans – stress, hypertension, and other nervous disorders. Tertiary effects may include 

interference with mating and resultant population declines. 

FICAN 1997
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There are available many scientific studies regarding the effects of noise on wildlife and some 

anecdotal reports of wildlife "flight" due to noise. Few of these studies or reports include any 

reliable measures of the actual noise levels involved. 

In the absence of definitive data on the effect of noise on animals, the Committee on Hearing, 

Bioacoustics, and Biomechanics of the National Research Council has proposed that protective 

noise criteria for animals be taken to be the same as for humans (Reference A16). 

 

A.2.7 Effects on Noise-Induced Vibration Structures and Humans 

The sound from an aircraft overflight travels from the exterior to the interior of the house in 

one of two ways: through the solid structural elements and directly through the air. 

Figure A-5 illustrates the sound transmission through a wall constructed with a brick exterior, 

stud framing, interior finish wall, and absorbent material in the cavity. The sound 

transmission starts with noise impinging on the wall exterior. Some of this sound energy will 

be reflected away and some will make the wall vibrate. The vibrating wall radiates sound into 

the airspace, which in turn sets the interior finish surface vibrating, with some energy lost in 

the airspace. This surface then radiates sound into the dwelling interior. As the figure shows, 

vibrational energy also bypasses the air cavity by traveling through the studs and 

edge connections. 

Normally, the most sensitive components of a structure to airborne noise are the windows 

and, infrequently, the plastered walls and ceilings. An evaluation of the peak sound pressures 

impinging on the structure is normally sufficient to determine the possibility of damage. In 

general, at sound levels above 130 dB, there is the possibility of structural damage. While 

certain frequencies (such as 30 hertz for window breakage) may be of more concern than 

other frequencies, conservatively, only sounds lasting more than one second above a sound 

level of 130 dB are potentially damaging to structural components (Reference A20). 
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Figure A-5. Pictorial Representation of Sound Transmission  

Through Built Construction 
 

In terms of average acceleration of wall or ceiling vibration, the thresholds for structural 

damage (Reference A21) are: 

• 0.5 m/s/s – is the threshold of risk of damage to sensitive structures (i.e., ancient 

monuments, etc.). 

• 1.0 m/s/s – is the threshold of risk of damage to normal dwellings (i.e., houses with 

plaster ceiling and walls). 
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Noise-induced structural vibration may also cause annoyance to dwelling occupants because 

of induced secondary vibrations, or "rattle", of objects within the dwelling – hanging pictures, 

dishes, plaques, and bric-a-brac. Loose window panes may also vibrate noticeably when 

exposed to high levels of airborne noise, causing homeowners to fear breakage. In general, 

such noise-induced vibrations occur at sound levels above those considered normally 

compatible with residential land use. Thus assessments of noise exposure levels for 

compatible land use should also be protective of noise-induced secondary vibrations. 

 

In the assessment of vibration on humans, the following factors determine if a person will 

perceive and possibly react to building vibrations: 

1. Type of excitation: steady state, intermittent, or impulsive vibration. 

2. Frequency of the excitation. ISO 2631-2 (Reference A21) recommends a frequency range 

of 1 to 80 Hz for the assessment of vibration on humans. 

3. Orientation of the body with respect to the vibration. 

4. The use of the occupied space (i.e., residential, workshop, hospital). 

5. Time of day. 

Table A-1 lists the whole-body vibration criteria from Reference A21 for one-third octave 

frequency bands from 1 to 80 Hz. 
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A.2.8 Noise Effects on Terrain 

It has been suggested that noise levels associated with low-flying aircraft may affect the 

terrain under the flight path by disturbing fragile soil or snow structures, especially in 

mountainous areas, causing landslides or avalanches. There are no known instances of such 

effects, and it is considered improbable that such effects will result from routine, subsonic 

aircraft operations. 

 

A.2.9 Noise Effects on Historical and Archaeological Sites 

Because of the potential for increased fragility of structural components of historical buildings 

and other historical sites, aircraft noise may affect such sites more severely than newer, 

modern structures. Again, there are few scientific studies of such effects to provide guidance 

for their assessment. 

 Table A-1 

 Vibration Criteria for the Evaluation of Human Exposure 
 to Whole-Body Vibration 

  RMS Acceleration (m/s/s) 
 Frequency Combined Criteria Residential Residential 
 (Hz) Base Curve Night Day 

     1 0.0036 0.0050 0.0072 
     1.25 0.0036 0.0050 0.0072 
     1.6 0.0036 0.0050 0.0072 
     2 0.0036 0.0050 0.0072 
     2.5 0.0037 0.0052 0.0074 
     3.15 0.0039 0.0054 0.0077 
     4 0.0041 0.0057 0.0081 
     5 0.0043 0.0060 0.0086 
     6.3 0.0046 0.0064 0.0092 
     8 0.0050 0.0070 0.0100 
    10 0.0063 0.0088 0.0126 
    12.5 0.0078 0.0109 0.0156 
    16 0.0100 0.0140 0.0200 
    20 0.0125 0.0175 0.0250 
    25 0.0156 0.0218 0.0312 
    31.5 0.0197 0.0276 0.0394 
    40 0.0250 0.0350 0.0500 
    50 0.0313 0.0438 0.0626 
    63 0.0394 0.0552 0.0788 
    80 0.0500 0.0700 0.1000 
 Source: Reference A21.   
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One study involved the measurements of sound levels and structural vibration levels in a 

superbly restored plantation house, originally built in 1795, and now situated approximately 

1,500 feet from the centerline at the departure end of Runway 19L at Washington Dulles 

International Airport (IAD). These measurements were made in connection with the proposed 

scheduled operation of the supersonic Concorde airplane at Dulles (Reference A22). There 

was special concern for the building's windows, since roughly half of the 324 panes were 

original. No instances of structural damage were found. Interestingly, despite the high levels 

of noise during Concorde takeoffs, the induced structural vibration levels were actually less 

than those induced by touring groups and vacuum cleaning. 

As noted above for the noise effects of noise-induced vibrations of normal structures, 

assessments of noise exposure levels for normally compatible land uses should also be 

protective of historic and archaeological sites. 
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E. Fair Disclosure Statement Example 



EXAMPLE 

EXAMPLE 

 
FAIR DISCLOSURE STATEMENT 

 
For Property in  

 
Air Installations Compatible Use Zones 

 
The property at the following location: 
 
Parcel #: ____________________ 
Deed Book # _____ Page # _____ 
Address _____________________________________________ 
 
Is situated within the following zones of the Air Installations Compatible Use Zones (AICUZ) of the 
Naval Air Station (NAS) Key West, Florida. 
 
___ Clear Zone (CZ): Greatest potential of accidents 
___ Accident Potential Zone I (APZ I): Significant potential for accidents 
___ Accident Potential Zone II (APZ II): Measurable potential for accidents 
___ Noise Exposure Level N3: (75 Ldn or higher): Area of significant impact from noise. 
___ Noise Exposure Level N2: (65 Ldn to 74 Ldn): Area of moderate impact from noise. 
___ Noise Exposure Level N1: (64 Ldn or lower): Area of some impact from noise. 
 
This City/County has placed certain use restrictions on the development of the property within the NAS 
Key West AICUZ footprint.  Before purchasing the above property, you should consult the City/County 
Planning Department to determine what restrictions have been placed on the subject property.  For 
properties identified as being within Noise Exposure Level Zones, the City/County provides information 
for methods to reduce noise levels for existing or planned development. 
 
 
I, ___________________________. Owner of the subject property, hereby certify that I have informed 
_______________________, perspective purchaser/lessee/renter, that the subject property is located in an 
Air Installation Compatible Use Zone. 
 
 
__________________________________  ___________________________________________ 
Owner       Purchaser/Lessee/Renter 
 
 
__________________________________  ___________________________________________ 
Owner       Purchaser/Lessee/Renter 
 
Signed before me this ______ day of _________, 20 ___, in the County/ City of _____________, Florida 
 
________________________________________, Notary Public, State of Florida.  Seal 
 
My Commission Expires on _________________.   
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the general permit in 
proceedings. "They may, -
o;hallenge the ge~ral p 
or apply ror an indivld 
ml t under 5 lZZ.21 as 
§ 12Z.28 :and then petHio 
review as provided by 
provided in § IZ2.28(b){3) 
perwn may alsa peti ti 
to require an individual 
for any di~harger ellg 
ization to discharge u 
general permit. Any p 
to file comments or ~ i 
pate in the public hear 
pe('mit ma.y pe'tltion fo 
review only to the 
changes from the draft 
mit decision. The JO-d 
which a per.SO•\ may 
under this seci;ion ~gi 

ice of notice or the Re 
tr:at;ar"s action unless 
specified in chat noti 
shall Include a state 
sons supporting that r 
a demonstrat;!on that 
raised were raised d 
comment period (incl 
hearing) to the ext 
these t"egolations ·an 
priate, :a showing thac 
question is based on: 

(I) A rlndinS of fact 
law which is dearly er 

(ZJ An exerciso: of dis 
port3nt policy considc 
Environmental Appca 

in its discretion, r-evie 
(b) The EnvironmE-n 

may also decide on its 
i-evi.,w any 1'.:0ndi tlo 
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§ 124.19 

lC, rilPDES, 

RCRA. UIC. 
it d1~cision 
r •his chap

e active llfe 
te m.ana.ge· 
been issued 
any p.,ts0n 

at drafi; per
public hear
vironmciltal 
ny condition 

ns ~1ffec:ted 
i[ may noc 

s si:c1•lon or 
ondidons of 
cher Agency 
tead, either 
It in court. 

NPDES per• 
uthorlzed in 
he Board for 

s section. As 
ny tn1;eresc1:d 
the Director 

PDE5· permit 
e for- autltor
r an NPOES 
n who failed 
d to partici· 
on the draft 

dmlnistn1tive 
tent or the 
t.he fJ.nal P"r· 
period within . 
quest ('eviO!W 
wi i:h the sc;.-V· 
nal l\dminis· 
lat:er date is 
The petition 
t of the rea· 

iew. including 
lssu1cs being 

g the public 
ng a11y public 

required by 
wher1 appro

e condition in 
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DATE: 

AMENDMENT TO -'.iE STATEMENT OF BASIS AT THE TIME FINAL PER~fil 
ISSUANCE 

APPLICATION NO: L0357600 

NAME OF A~Puc.J. 'iT: Department of the Navy 

l. Chan es to Permit [!)m Draft Permit to Final Pennit Stage: 

None 

2. Public C2mments 

None 

3. State Certification 

State certific ti :m of the proposed pennit was not required sin the permitted activities 
are not in stat waters. However, EPA believes the conditions f the permit to be 

protective of 1 ner quality. 
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Permit No. L0357600 

·UNITED! STA: ~l~S ENVIRONMENTAL PROTE 
REGION IV 

! I . . 

AUIH )RlZATION TO DISCHARGE U 
. I 

NATIONAL P LLUTANT DISCHARGE ELIMI 

In compliance ·t11 the provisions of the Clean Water Act, as amend 
the "Act"), the 

Depa i•::nt of the Navy 
Naval~ idlities Engineering Service.Center 
Wasbin~ltm Navy Yard . 
720 Ke uon Street SE, Suite 333 
~ashi 1 ~ton, D.C. 20374 

is authori:u:d to l: scharge from a facility located at 

1 

Tactical Air Combat Training System Tower 
Tower M.lRl: 11

:· 40' 46"; 82° 17' 12" Tower l\llRS: ~0 07' 0 
Tower MlRl: ~ ;" 02' 00" ; 8~0 22' 00," Tower MiR6~- 2S0 281 

Tower M1R3: 2 §'' ·22' 00" ; 82° 28' 00" Tower MIR7: 25° 54' 
TowerM1R4: if' 56' 05''; 82" 42' 59~· TowerMlR8::25° 33' ' 1 •proxhnately SO mil<S off the coast of Key West, 

to receiving wa~ ~rs named 
'Gulf ot IM:exi.co 

in accordance with effl I l~1[lt limitations, monitoring requirements and other c 
pennit c~nsists of this + ,·,rer sheet. Part l_l_ page, Part II-18_ pages, Part ill 
Attachments A and B ( ups). 

c:Jr 

ER THE 
TION SYSTEM 

(33 U.S.C. 125 l et seq.; 

'; 81° 59' 59" 
1

; 82° 051 S9" 
'; 82° 12' 59" 
'; 81" 42' 59" 
ridal 

ditions set forth herein. The 
age, Part IV J pages, and 

This permit became e ctive on July 7, 2004. This modification shall beco effo~tive on o.c:t;. 29,. 2004 

This permit and the au <:1rization to discharge shall expire at midnight, Jun 

Oct:obe.r 2 

Jul' 6 200 
Date Issued 

I 1 

aines D. Giattina, Directo 
Water Management Divis n 



Part 1-1 
Pennit No. ·FL0357600 

PART I 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS -

During the period beginning on the effective date and Jasting through the expiration date of this perm.it, the permittee is not 

c::> 
I ....., 

U> 
I 

c::> ..... 

.. ....., 
c..> 

"' 3 

0 
3 

I 

'" -a 
> ___ __autllori.zedln...discharge from outfall serial number(s), corresponding to each of the ejght (8) towers, 001, 002, 003, 004, 005, 006, 007, 

=====~i[)OE~~~~~~~~~ill1~~~~~~~~~~~~~~~~~~~~~~~~~=li.~~::B::P~;;_~~~========= ~ anu G{}o Wiilc:r 'ui~:siiug Jdni;;, i>auJ.Uii;;;tlr.6 d~tr. ;.:;, pa1;;:cr;;p, ~r:!"! p:2~~t cver!>.pr:~y; ... _v_, ... !'! "" !!' ·~r:·l !11 p,.,t TV, !tr.m 1, BMP Plan in _ ::::> 

the permit. ~ 

B. SCHEDULE OF COMPLIANCE 

l. The pennittee shall achieve compliance with the effluent limitations and permit requirements specified for discharges in accordance 

with the following scliedule: · 

BMPPJan: 

Implement BMP Plan ..................... ,,,.,, ....................... Effective Date of Permit· 

2. No later thn 14 calendar days following a date identified jn the above schedule of compliance, the permittee shall submit either a 
report of progress or. in the case of specific actions being required by identified dates, a written notice of compliance or 
noncompliance. In the latter case, the notice sha11 include the cause of noncompliance, any remedial actions taken, and lhe 
probability of meeting the next scheduled requirement 

Q. 

"' 

::::> .. 

+ ..... 
C> ..... 

-i 
I __, 

c..> 
U1 

...... 
I 
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PART II 

ST NDARD CONDITION~. FOR NPDES PE ,, 
SECTION A. GENE~. CONDITIONS , 

1~ Duty to Comply Ji' . I 
The permittee must compl .. jth all conditions of this permit. Any pennit n 
violation of the Clean Wat~ Act CWA) and is grounds for enforcement acti 
revocation and reissuance, cpjr modification; or denial of a permit renewal ap 
comply with effluent stanrul.iids or prohibitions established under section :30 
toxic pollutants and with st~irdards.for sewage sludge use or disposal establi 

the CW A within the time p~~ •. Jvided in the regulations that establish these sta 
standards for sewage sludge use or disposal, even if the pennit has not yet 
the requirement I · 

. • [40 

I , 
2. Penalt1es for Vi, lation~ ,Jf Permit Conditions. i 

The Clean Water Act provi es that any person who violates section 301. 30 
the Act, or any permit con i ion or limitation implementing any such sectio 
section 402, or any require • '~t imposed in a pretreatment program approv. 
402(b)(8) of the Act, is su ·'!ct to a civil penalty not to exceed $32,500 per 
Clean Water Act provides ~at any person who negligently violates sectipns 
or 405 of the Act, or any c~11dition pr limitation implementing any of such 
under section 402 of the A~}: or any requirement imposed in a pretreatment 
section 402(a)(3) or402(b)qt:) of the Act,"is subject to criminal penalties of 
violation, or imprisonment' 1)f not more than 1 year, or both. In the case of a 
conviction for a negligent ;olation, .a person shall be subject to criminal pe 
$50,000 per day of violati 1 or by imprisonment of not more than 2 years, , 
knowingly violates such s , •1ions, or such conditions or limitations is subje 
$5,000 to $50,000 per day• .f violation, or imprisonment for not more than 
a second or subsequent co~i1ilction for a knowing violation, a person shall b 
of not more than $100,000 )'er day of violation, or imprisonm.enr of not mo 
person who knowingly vio 'tes section 301. 302, 303, 306, '.307, 308, 318 o 
condition or limitation im t:menting any of such sections in a pennit issue 
and who knows at that tim ·~hat he thereby places another person in immin 
bodily injury, shall, upon nviction. be subject to a fine of not more than 
not more than 15 years, or 1)th. In the case of a second or subsequent con 
endangennent violation. a • 1".rson shall be subject to a fine of not more than 
of not more than 30 years, ~c both. An organization, as defined in section 3 

shalL upon conviction of ilcilating the imminent danger provision. be subj 
$1,000,000 and can be fin<r~i up to $2,000,000 for second or subsequent co 

11 [40 
•I 

I 
i I 
. ! 

TS 
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Pann 
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ornpliance cetnstitures a 
; for pennit tf:nnination, 
cation. The permittee shall 
) of the Clean Water Act for 
ed under secfon 405(d) of 
ards or prohibitions or 
n mc·dified to incorporate 

§§ 122.4l(a) and 122.41(a)(l)] 

306, 307, 308, 318 or405 of 
in a pennit issued under 
unde:r section:; 402(a)(3) or 
y for each violation. The 
l, 302. 306. 307, 308, 318, 

tions in a pennit issued 
ograrn approved under 
.500 to $25.000 per day of 
cond or subsequent 
I ties of not mlre than 
both. Any pe;-son who 
o crin:llnal penalties of 
ears, or both. In the case of 
ubject to criminal penalties 
than 6 years, or both. Any 

5 of the Act, or any pennit 
nder section 402 of the Act, 

t danger of death or serious 
0.000 or imp:risonment of 
·on for a knowing 
500,000 or by imprisonment 
(c)(3)(B)(iii) of the CWA. 
to a fine of nc>t more than 
·ctions. 

~- 1ZZ.4l(a)(2) and 69 FR 7l:Zl] 
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Pag -l 
Pe t No. FL03S7600 

PARTIB 

Other Requirements 

A. Reporting of Moni 
1

Q>tjng Results . 

Reports of compliancel ·ith Part IV of this permit, Best Management P 
be submitted no )ater;,.an 15 days foltowing a period of maintenance a 
and all other reports re uired by Section D of Part II, Reporting Requird 
to the Pennit Issuing ~11:hority at the following address: I 

Environje11tal Protection Agency I 
Region~!. 
Clean W'ler Act Enforcement Section 
Water Prf~;rarns Enforcement Branch 
Water M1tfagement Division . · 

· 61 Fors :1 St., SW 
Atlanta, 1 .\ 30303 

I 

H, during the tenn of t :1 s permit all operations cease, the Permit lssuin 
notified within 14 day :of cessation of operations. This notification sh 
S11bsequently. should 'e permittee decide to restart operations during 
Permit Issuing Authoqh shall be notified at least two (2) days prior to 
notification shall be itj ~vriting and accompanied with a certification th 
Practices conditions, ~i1tt N of this pennit, will be implemented. 

i' i 
B. Reop.erier Clause i J 1 

This pe:rmit shall be hdified: or altematively, revoked and reissued, t I 
applicable effluent st 'tlard or limitation issued or approved under S 
304(b )(2) and 307 (a)( ) of the Clean Water Act, as amended, if the e 
so issued or approved~ I J 

I 1 I 
a. Contai~ different conditions or is otherwise more strin 

b. Conw ~s any pollutant not addressed in the permit-
! 

tices Conditions, shall 
vity. This certification 
ents, shall be submitted 

uthority shall be 
be io writing. 
terrn of this permit, the 
tarting_ This 

the Best Management 

mp_ly with any 
ns 30l(b)(2)1C) & (D), 
nt sitandard or limitation 

nt than any condition in 

The permit as modifi ~or reissued under this paragraph shall contain y othier requir1:ments of 

the ""' then applicablr 

'' ~ \ 
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Pag -1 
Pe No. Fl..0357600 

Part JV 

BEST MANAGE J PRACTICES CONDITIONS 

1. BMPPlan l 
For purposes of t.1.1:,: part, the tenns "pollutant" or "pollutants" re~ 

toxic under Section 3© i (a)( l) of the Clean Water Act (the "Act"), as d 
of the Act, or, 40 C.F i ~. §§ 122.2 and any substance listed as hazardo 
Act. The permittee s li.l develop and implement a Best Management 
which, to the maxim r. extent practicable, prevents or minimizes the 
pollutants to the wate ; of the United States from maintenance activiti 
dry abrasive blasting, r1echanical cleaning and painting of Naval Tacti 

2. Implementation 

The plan shall be 
later date is specified 
compliance or non-c 
accordance with Part 
accordance with Ite 

3. 

.cveloped and implemented on the effective dat 
''.r the Director. The permittee shall submit writ 
npliance with these requirements to the Pennit 
.13. of the pennit. Any necessary modifications 
5 of this section. 

The BlVIP plans j:iill: 

o any substance listed as 
ned 1in Section 3 fl(a)(l) 
under Section 311 of the 
ctices (BMP) plan 
ntial for the release of 

including water blasting, 
I Towers. 

f thi:; pennit, Lmless a 
notification Jf 

uing Authority in 
the plan shall be made in 

a_ Be docume t.e_d in narrative form, and sh~I include any nee ary plot plans, drawings 
or maps. 

b. Establish p :.cedures to prevent pollutants from entering the eiving water body as 
follows: 

(1) 11:::lose, cover, or contain blasting, sanding or me anica1 cleaning activities, 
;:ximum extent practicable as determined by the errni11ee, to p1event 

abrasiv ~ ., dust, and paint chips from reaching the recei g water. 

(2) P :')hibit uncontained blasting, sanding or mechani l cleaning activities 
perfo :d over open water. 

,(3) )lh.ibit blasting, sanding or mechanical cleaning ivities perfonned during 
windy id high precipitation conditions which render co ainment ineffective. 

(4) C ·llecc spent abrasives routinely and store under a ver to await proper 
disposa 
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Part -2 
Perm No. FL0357600 

Pan IV (continued) 

BEST MAN AGEMEN [.PRACTICES CONDITIONS 

(5) Ej :lose, cover. or contain painting activities, to th 
practica~ f. as determined by the permittee, to prevent ov 
receiving water. 

(6) ~ >ilibit unconrained painting activities perf~rmed 
(7) ~1·1ibit painting activities performed during wind 
conditi t''' which render containment ineffective. 

(8) '1;. paints and solvents in designated areas away 
and surt :e waters, preferably indoors or under cover. 

I 
(9) .'.'e absorbent and other cleanup items readily av 

~f spills. 

(10) I low empty paint cans to dry before disposal. 

(12) ~'rin employees with proper painting and sprayi 
sp~~y 11~iipment shall deliver as much pajnt as possible 
II11Illm1n11g overspray. 

EstablJ l specific best management practices to meet th 
Section A.3.~aoddressing each component or system capable o 
significant a •t.mts of pollutants to the waters of the United St 
specific preve

1 

tative or remedial measures to be implemented. 
suggested me ;·,.lres to undertake: . 

' 

aximum extent 
pray from rea1;hing the 

er O'[>en water_ 

nd high precipitation 

m drains, ditches, piers, 

able for immediate 

techniques, Slich that the 
the target area thereby 

bjectives identified under 
ausil(lg a release of 
s, and identifying 
he following are some 

(1) ;:~plywood and/or plastic sheeting to cover ope eas between decks 
when 31ter blasting, sandblasting and/or mechanical cl ing activities. 

(2) "dght bottom edge of the containment tarpaulin 
sheeti ; during a light breeze. 

{3) mg tarpaulin, canvass or plastic from the fixed tfonn to reduce 
pollut .1 s transponed by wind. 

(4) ~cycle paint, paint thinner, and solvents. 
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Part IV-3 
Permit No. 0357600 

Pan IV (continued) 

d. Be revi ed by plant engineering staff and plant manage 

4. Documentation 

5. 

6. 

7. 

The penninetj hall maintain.the BMP plan at the facility and 
available to trl. : permit issuing authority upon request. 

: I 
Reporting of B,Jncidents 

I 

The pennitt ]shall have a BMP reporting system to keep reco 
spills, lea.ks, ~:·•off, and other improper discharges for the p 
reoccurrence, ex.ped.iting mitigation or cleanup activities, and 
requirements l:~tements of "Reporting of BMP Incidents." list 

1 make the plan 

s of incidents such as 
se of minimizing 

plying with legal 
below, should be 

considered ilheveloping a BMP plan: 

( 1) Main trance of records of incidents through f onnal rep s for internal review. 

(2) Notific . ion as required by law to governmental and en · nmental agencies 
should an ac i.it:lent occur. 

I I 
(3~. P_roced es for notifying the appropriate plant personnel I d taking pre~entive or 
IlllttgatJ.ng ac ons. i 

( 4) ldentifi¢ation of responsible company and government 1 lcials. 

(5) A lisr ~names and office telephone numbers of key pe ' nneL 

BMP Plan Modi cation I 
i 
i 
i 

The pennittee s J amend the BMP plan whenever there is a cha+ e in the f~ility or change 
in the operation , 

1 
the facility which materially increases the pote ·al for the maintenance 

activities to resul1 iin a discharge of significant amoonts of polluta s. 

Modification foJ XJ1effectiveness 

·If the BMP plan ;~oves to be ineffective in achieving the general 
release of signifi ant amounts of pollutants to surface waters and 
requirements un r paragraphs band c of Subsection 3, the p 
modification pu nant to 40 C.F.R. §§ 122.62 or 122.63 to incorp 
requirements. ,1•r such pennit modification shall be subject to 
the procedures f~I evidentiary hearings set forth in 40 C.F.R. P 

~ective of preventing the 
e specific objc~ctives and 
hall be subje<:t to 
re revised BMP 

iew in accordance with 
24. 
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INTRODUCTION 

The Patricia Target Jet Aircraft Range is located within the boundaries of the Marquesas 

Bombing and Strafing Target Areas operated by the U.S. Navy approximately 25 miles west 

ofKey West, Monroe County, Florida (Figures 1-3). The Target Areas encompass 

approximately 27,000 acres (42.2 square miles) of submerged land adjacent to and partially 

within the Key West National Wildlife Refuge established in 1907. The Target Areas are 

entirely within the Florida Keys National Marine Sanctuary established by Congress in 1990. 

The range has been in active use since World War II, but only limited types of inert training 

ordnance with small explosive signal charges to mark location of impact have been used in 

recent years (Appendix 1). 

Lewis Environmental Services, Inc. (LES) was requested to perform a preliminary range 

management assessment of the range as part of its ongoing contract for environmental 

engineering services relating to natural resources at Naval Air Station Key West (Contract 

Number N62467-92-D-2768). Site inspections were made on September 10, 19 and 20, 1994. 

MATERIALS AND METHODS 

The site was accessed by boat and inspected using two (two days) or three (one day) 

professional marine biologists/divers. The boat captain had over ten years of experience in the 

Marquesas and was also a professional diver. 

All inspections were made after a reconnaissance of the target and approach areas to 

determine water clarity, approximate current speed and direction, and tidal stage as related to 

the published tide tables. Initial inspection of the approach corridor (approximately 1.5 miles 

in length) was made by a single snorkeling diver followed by the boat. An observer using 

binoculars as needed noted any marine mammals or turtles in the transected areas and kept 

watch on the diver. Subsequent inspections of the entire corridor included marking any 

potential military debris sites with buoys attached to small anchors for closer inspection and 

photography. 
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True color vertical aerial photography at a negative scale of 1" = 2000' enlarged to 1 "= 500' 

(Figure 4) was utilized to identify submerged features, locate them for inspection, and then 

note their final identification on acetate overlays of the photograph. An undated oblique color 

aerial photograph of the Target (Figure 5) was used to help orient assessment staff. 

A boat-mounted geographic positioning system (GPS) was utilized to determine the position 

of all markers, military debris in the approach corridor, the target itself, and sediment metal 

sampling locations. Estimated distances between locations where actual physical 

measurement could not be made were determined through the use of a computerized map 

plotter linked to the GPS. 

Actual distances between the target and adjacent markers (Figure 6) were measured using a 

165'-long fiberglass tape mounted on a reel. Two divers handled the tape. Notes were 

recorded on underwater plastic tablets or waterproof paper. Underwater photographs were 

taken with Nikonos V cameras without flash. Underwater scooters were used where currents 

were too strong or where distances were too great for efficient swimming. 

Sediment samples for total metal analyses and Toxicity Characteristic Leaching Procedure 

(TCLP) were collected in acid-washed glass bottles with plastic tops. The bottles were 

supplied by the laboratory performing the analyses. Divers collected duplicate samples by 

hand underwater. Samples were immediately transferred to the boat and placed on ice. They 

were shipped to the laboratory for analysis within 24 hours of collection and were kept on ice 

for the entire transport time. 

Inspection of the area immediately surrounding the target site (see Figure 5) was concentrated 

in an area with a radius of approximately 375' from the center of the target (Figure 6). This 

circular area of inspection covers approximately 10 acres. All visible ordnance and military 

and other debris seen within this area were classified and counted. Underwater photographs of 

all the types of ordnance and debris were compared with diagrams and descriptions provided 

by the U.S. Navy (Appendix I). Preliminary identification of the types were made and a 

photographic atlas prepared for review by LTJG T. C. Poore, Weapons Officer, Naval Air 
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Figure 4. Composite vertical color aerial ph0tographs of the 
Marquesas Keys and the southern half of the Marquesas Bombing 
and Strafing Target Areas showing the location of the Patricia 
Target and Approach markers (photography dated October 12, 
1991-NOS No. 2602). 



\ 

Figure 5. Undated oblique color aerial photograph of the Patricia 
Target and markers. Notes and distances were on the photograph 
and some are not correct (official U.S. Navy photo). 
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Station Key West. Any subsequently unidentifiable ordnance or debris is so labeled in this 

report. 

All classification and counting of ordnance and debris, with a few minor exceptions, was 

based upon visual inspection only. Excavation or disturbance was avoided since even 

unexploded signal charges can be dangerous. 

RESULTS 

The recorded latitude and longitude of all the major locations in the assessment are shown in 

Table I. The habitat map of the approach corridor and the area immediately surrounding the 

target are shown in Figures 7 and 8. The area can be described as a shallow (3'-20' deep) 

seagrass-dominated benthic community interspersed with large mobile areas of bare sand. 

Small areas of hard bottom communities are scattered in the vicinity but are too small to show 

accurately on Figure 8. There are no coral-dominated communities in the areas mapped. 

Table I. OPS coordinates. 

LOCATION LATITUDE LONGITUDE 

Tl 24° 34.475' 82° 14.024' 
T2 24° 34.493' 82° 13.981' 
T3 24 ° 34.479' 82° 13.660' 
T4 24 ° 39.457' 82° 13.975' 
T6 24° 34.440' 82° 14.020' 
T7 
T8 24 ° 34.465' 82 ° 13.994' 

Al/A2 24° 33.467' 82° 15.350' 

Bow of Target 24° 34.440' 82° 13.995' 

Stern of Target 24° 34.487' 82° 14.012' 

Bare Sand Sediment 24° 34.663' 82° 14.737 1 

Metals Control Site (Cl/C2) 

Ship Wreck 24° 35.295' 82° 16.979' 
Sediment Metals 

Control site (W3/W4) 

Ordnance farthest 24 ° 34.334' 82°14.111' 
from target (Figure 30) 

T-target markers (see Figure 6) 
A-approach markers (see Figure 6) 
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Figures 9 and 10 show the locations of the eight sediment metal sampling sites including two 

control sites in bare sand away from the target range, two wreck control sites also removed 

from the range site, and six sites immediately surrounding the target. The results of the 

laboratory testing of these samples (two duplicates at each site for a total of 16 samples) are 

shown in Table 2. 

Figure 11 shows representative coral species growing on the target wreck itself. Figures 12-5 

are water level views of the location markers of the target, the approach, and a view of the 

control wreck site. Figures 12 and 13 show the damaged and deteriorated state of the I-beams 

currently marking the target. These are in marked contrast to the I-beams marking the 

approach shown in Figure 14. 

Figures 16-35 are underwater photographs of representatives of the fourteen different types 

of ordnance and debris identified at the target site (Table 3). A total of 497 objects were found 

within the immediate area of the target, and only two items, including unidentified ordnance 

Type D (Figure 30) were found outside the 10-acre circle defining the immediate target area. 

A total of 499 objects were found, of which the MK 76 inert 25-lb practice bomb was the 

most common (309 total). 
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Table 2. Sediment chemistry data, heavy metal analysis. All values are mg/L. • - below detectable limits. Refer to Figures 9 and IO for sampling station 
locations; C - bare sand control, W - wreck control, P - Patricia target site. STD - standard method (refer to Appendix II), 
TCLP - toxicity characteristic leaching procedure. 

Arsenic Barium Cadmium Chromium Lead Mercuzy Selenium Silver 
STATION STD TCLP STD TCLP STD TCLP STD TCLP STD TCLP STD TCLP STD TCLP STD TCLP 

Cl • • 40.8 • • • 5.66 • 3.40 • • • • • 4.48 • 
C2 • • 36.8 • * • 5.23 • 2.99 • • • • • 3.92 • 

W3 • • 40.7 0.21 • • 5.69 • 22.4 • • 0.001 • • 4.47 • 
W4 • • 37.7 • • • 4.90 • 3.78 • • 0.001 • • 3.91 • 
PS * • 35.7 0.19 • • 5.02 • 3.78 • • • • • 4.11 • 
P6 • • 35.2 • • • 4.25 • 4.03 • • • • • 3.43 • 
P7 • * 38.9 • • • 5.05 * 3.56 • • • • • 4.00 • 
P8 * • 34.8 • • • 5.03 • 3.47 • • • • • 4.77 * 
P9 * * 32.6 • • • 7.81 * 3.34 • • • • • 4.04 • 

PIO • • 23.5 * • • 5.01 • 3.04 * • 0.001 • • 5.15 • 
Pl I • • 35.9 * • * 4.53 • 3.26 • • 0.001 • • 2.93 • 
Pl2 • • 39.4 • • * 4.95 • 3.74 • • • • • 3.22 • 
Pl3 • • 45.0 • • • 5.92 • 4.15 • • • • • 3.54 • 
Pl4 • • 29.6 • • • 4.21 • 3.49 • • • • • 2.45 • 
PIS • • 42.0 * * • 5.42 • 3.54 • • • • • 3.45 • 
Pl6 • • 35.4 • • • 4.39 • 3.70 • • 0.001 • • 3.08 • 
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Figure 11.1. top - Favia jragrum, star coral; bottom - Millepora alcicornis, fire coral. 
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Figure 11.2. top - Oculina diffusa, ivory bush coral~ bottom - Porites astreoides, 
porous coral. 
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Figure 11.3. Siderastrea sp., starlet coral. 

18 



Figure 12. Photograph of Patricia Target, typical view from a boat (photographed 
September 10, 1994). 

Figure 13. Photograph of marker T6 with marker TS in background (photographed 
September 10, 1994 ). 
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Figure 14. Photograph of approach markers 
(photographed September 10, 1994). 

Figure 15. Photograph of the ship wreck sediment metals 
reference site (photographed September 10, 
1994). 

20 



Figure 16. Type 1 identified ordnance, fvIK 76 inert 25-lb. practice bomb. 

Figure 17. Type 2 identified ordnance, MK 15 fin assembly with or without MK 80 series 
· inert practice bomb. 
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Figure 18. Partially buried l\1K 15 fin assembly (Type 2 ordnance) in mixed manatee grass 
(Syringodiumfiliforme) and turtle grass (Thalassia testudinum) at the Patricia 
target site. 

Figure 19. MK 15 fin assembly. 
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Figure 20. Type 3 identified ordnance, MK 83 inert 1000-lb practice bomb with parachute 
fin assembly. 
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Figure 21. Type 4 identified ordnance, :MK 84 inert 2000-lb practice bomb. 
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Figure 22. Front end oflv1K 82 (BDU-45) inert 500-lb practice bomb in a small area of a 
hard bottom community at the Patricia target. 

Figure 23. Opposite end of the same :MI<. 82 practice bomb as shown in Figure 22. Note 
fish and juvenile lobster using cavity inside bomb. 
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Figure 24. Type 6 identified ordnance, MK 106 inert 5-lb practice bomb. 

Figure 25. Type 7 identified ordnance, 20-mm or SO-caliber machine gun bullet casing. 
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Figure 26. Unknown ordnance Type A 
(possibly BDU-45or11K 82 with :MK 15 fins). 
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Figure 27. Unlmown ordnance Type B 
(possibly l\.1K 83 or l\.1K 84). 

Figure 28. Unknown ordnance Type C, rear view. 
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Figure 29. Unknown ordnance Type C, front view 
(possibly f\,1K 80 series parachute bomb).. 
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Figure 30. Rear (top) and front (bottom) views of the same individual piece of unknown Q 

ordnance Type D (possibly~ 84 2000-lb. bomb). 
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Figu.re 31. Type 12 miscellaneous fishing debris, lead weight. 

Figure 32. Type 12 miscellaneous fishing debris, rubber lure. 
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Figure 33. Type 13 miscellaneous debris, two views of the same object, possibly a rocket launcher. 
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Figure 34. Type 14 miscellaneous debris. 

Figure 35. Type 14 miscellaneous debris. 
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Table 3. Types and quantity of various identified ordnance, unidentified ordnance and miscellaneous debris 
observed at the Patricia Target site and adjacent waters. BDU-bomb dummy unit. 

NUMBER FIGURE NUMBER 
TYPE FOUND (THIS REPORT) 

MK 76 inert 25-lb. practice bomb (BDU-33) 309 16 

2 MK 15 fin assembly with or without MK 80 46 17-19 
series inert practice bomb 

3 MK 83 inert 1000-lb. practice bomb with 14 20 
parachute assembly 

4 MK 84 inert 2000-lb practice bomb 12 21 

5 MK 82 inert 500-lb practice bomb (BDU-45) 36 22-23 

6 MK 106 inert 5-lb. practice bomb or BDU-48 5 24 
inert 10-lb. practice bomb* 

7 20-mm or SO-caliber machine gun bullets 4 25 
and casings 

SUBTOTAL, IDENTIFIED ORDNANCE 426 

8 Unknown ordnance Type A 8 26 

9 Unknown ordnance Type B 27 

10 Unknown ordnance Type C 32 28-29 

11 Unknown ordnance Type D 30 

SUBTOTAL, UNIDENTIFIED ORDNANCE 42 

12 Fishing debris 9 31-32 

13 Rocket launcher 2 33 

14 Other metal objects 20 34-35 

SUBTOTAL, MISCELLANEOUS 31 

GRAND TOTAL 499 

*Ordnance types indistinguishable. 
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DISCUSSION and CONCLUSIONS 

The conclusions reached based upon this preliminary assessment fall into three categories: 

(a) general environmental impacts; (b) potential environmental impacts; and (c) range 

management. 

General Range Area Impacts 

The benthic habitats within the range are predominantly shallow subtidal seagrass meadows 

interspersed with migrating bare sand patches characteristic of high wave energy influenced 

shallow water ecosystems of South Florida. Coral reefs are absent and only occasional hard 

bottom communities dominated by soft corals appear as the shifting sands expose the shallow 

limestone platform of the area. 

Within the 27,000 acres of the Marquesas Bombing and Strafing Target Areas, the 700.3 

acres mapped around the Patricia Bombing Range consist of 520.4 acres of seagrass and 

179.9 acres of bare sand (Figure 8). Within the area of the range the actual area of visible 

direct physical impact and accumulation of military debris is relatively small. Essentially all 

the direct physical impacts are confined to approximately one acre ofbenthic habitat directly 

surrounding the target and bounded by the target markers as shown in Figure 6. Within the 

10-acre survey area but outside of the immediate target area, only minor amounts of debris 

and ordnance were observed. Only two objects identifiable as ordnance or debris were found 

outside of the immediate target area. Both were within 600' of the target in the approach 

corridor (see Figure 30). It is important, however, to note that due to the physical conditions 

at the target site and the shifting sands outside of the target site, the actual count and location 

of ordnance and debris is strongly biased towards finding fewer objects as one moves out of 

the immediate target area, or looks for smaller ordnance such as bullets. 

There are four reasons for this. The first is that the target and target markers create natural 

turbulence that tends to focus scouring on that area immediately adjacent to the target. This 

exposes ordnance and debris that might be buried by sand and overgrown by seagrass in 

areas removed from the target. A comparison of Figures 17 and 18 illustrates the point. Both 

are MK 15 fin assemblies released from MK 80 series inert bombs. Both weigh the same, but 
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one was located closer to the target (±50', Figure 17) and the other was somewhat farther 

away (±150', Figure 18) and in an area of deeper sand overlying the shallow limestone. 

There is no way to know exactly when they fell in these locations, and time may have played 

some role in covering the fin assembly in Figure 18, but continued scouring near the target 

will probably prevent the fin assembly in Figure 17 from ever being actually buried by sand 

and overgrown with seagrass. 

The second contributing factor is that the shallow bedrock near the target is close to the 

sediment surface, but irregular. Where it is closer to the sediment/water interface it only has 

a thin veneer of sand, and ordnance and debris would tend to remain uncovered by sand and 

therefore more visible for a longer period of time. In other areas of deeper sand, the same 

objects might bury themselves upon impact or gradually work their way into the sand and not 

be visible, unless a natural blow-out occurred to expose them. 

A third factor is the dense fish community that occupies the target wreck. Acting as an 

artificial reef, the target wreck provides cover and protection from predators, from which the 

fish and invertebrates leave at night and at times of slack tide to feed in the adjacent seagrass 

and algal community and on its associated marine life. This creates a characteristic "halo" 

effect seen on natural patch reefs due to the same phenomenon. This further destabilizes the 

sediments by preventing algae and seagrass from colonizing close to the target itself 

Finally, smaller debris and ordnance like bullets would obviously be harder to observe given 

any sand accumulation at all, and thus the numbers in Table 2 are only a general indication of 

the actual density of small ordnance on the bottom in the range. The number of pieces of 

ordnance and debris (small and large) buried near the target is unknown, but possibly quite 

high. 

With these caveats, it is still apparent that the historical physical damage to the existing 

benthic marine resources of the area has been minimal and temporary except within the 

immediate target area. The recent history of use of the target is not known, so even though 

these marine habitats are very resilient, frequent use of the range may reflect more impacts. 
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Potential Range Area Impacts 

Concerning potential impacts to threatened and endangered species such as marine turtles 

and marine mammals, it is impossible to quantify the dangers given the existing database. 

However, given the fact that six adult and two subadult marine turtles were observed in the 

vicinity of the target range and approach during the three field days of this assessment, the 

potential for harm does exist. 

Five species of sea turtles occur in the Key West area: the Atlantic loggerhead turtle (Caretta 

caretta caretta), the Atlantic green turtle (Che/onia mydas mydas), the Atlantic ridley turtle 

(Lepidoche/ys kempi), the Atlantic hawksbill turtle (Eretmoche/ys imbricata imbricata), and 

the leatherback turtle (Dermochelys coriacea). The loggerhead turtle is listed as a threatened 

species by the U.S. Fish and Wildlife Service (FWS) and the Florida Game and Fresh Water 

Fish Commission~ the others are listed as endangered by both agencies. 

A previous study of the area (Anon., 1990) gives a good general overview of the occurrence 

and life histories of turtles in the Key West to Marquesas Keys area. Stranding information 

was reported in that document to give an indication of frequency of occurrence, but nesting 

data was not included. The islands within the Key West National Wildlife Refuge, including 

Woman Key, Boca Grande Key and the Marquesas Keys (Figure 2), have been regularly 

monitored for nesting activity since 1986 by staff and volunteers from FWS and the Florida 

Department of Environmental Protection (DEP). These efforts have begun to generate some 

more specific preliminary conclusions about the nesting patterns of individual sea turtles in 

the area, especially green turtles (T. Wilmers, pers. comm.). 

This information has most recently been compiled into a report documenting the 1993 season 

and making comparisons with past seasons (Wilmers and Wilmers, 1993). The area from 

Key West to the Tortugas was historically an important fishing ground for the green turtle 

fishing industry. The importance of this area and the Lower Keys in general to green turtles 

is sti11 apparent even with the very low population numbers seen today. Based on the past 

eight years of data, it appears that there are three or four regular breeding females of this 

species using the area with at least one in the Marquesas and one (possibly two) on Boca 
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Grande Key. As reported previously (Anon., 1990; Wilmers and Wilmers, 1993), green 

turtles and loggerhead turtles nest every other season and sometimes may skip two seasons 

before nesting again. They produce one to eight, but typically four, clutches per season. 

Based on the nesting patterns recorded, FWS and DEP personnel believe there are now only 

four to five breeding female green turtles in the Keys. Three of these are believed to use the 

Key West Refuge and the Marquesas Keys area for nesting. Because it takes 20 to 30 years 

for green turtles to reach sexual maturity (Anon., 1990), the productivity of this breeding 

population is believed to be of paramount importance to the species. 

Loggerhead turtles also exhibit the bi-annual nesting pattern that green turtles do and 

sometimes follow a three-year pattern as well. Based on this, there are probably a maximum 

of about thirty breeding female loggerhead turtles nesting in the Key West Refuge area with 

the Marquesas Keys experiencing the bulk of the nesting activity (Wilmers and Wilmers, 

1993). 

In addition to nesting activity, seasonal movement in general has also been investigated. 

While there is less specific data in this area, seasonal patterns have been observed (P. Wells, 

pers. comm.). In general, breeding adults move into the area beginning in March and nesting 

activity proceeds until the last of the hatchlings move out into the current (Florida Straits) as 

late as November. In November and December, juvenile hawksbills can be seen in the waters 

of the Florida Keys (probably carried from southern areas). Sea turtles are present in Keys' 

waters throughout the year (P. Wells, pers. comm.). The most concentrated and crucial 

activity for sea turtles is the nesting season, which extends from March through November, 

including breeding, nesting, and hatchling dispersal. 

The Key West/Lower Keys area appears to be of importance in the development of juvenile 

turtles as well. Sightings of juvenile green and loggerhead turtles are noted year-round in the 

Lower Keys (P. Wells, pers. comm.). 

Specific movement patterns in the assessment area between nesting events are of interest 

since human activity would have its greatest effect on these patterns. Green turtles seem to 
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move directly to feeding grounds between nesting events without lingering in shallow 

nearshore areas. This conclusion is based mainly upon the low number of strandings and 

sightings of this species relative to the number of nesting events in a given area (P. Wells, 

pers. comm.). In general, turtles are thought to remain fairly close to nesting areas between 

nesting events. With the assessment area located approximately five miles from the 

Marquesas Keys, turtles are expected to frequent it during the nesting season. Nesting rarely 

occurs beyond early August, so these turtles appear to be remaining in the area well past the 

cessation of egg laying activity. 

The Atlantic bottlenose dolphin (Tursiops tnmcatus) is the most common marine mammal 

expected to use the area. This species inhabits the nearshore waters of the Florida Keys year 

round and is regularly seen near the range. Dolphins are often seen feeding in the channels 

around the Marquesas Keys by local fishing guides and have been observed chasing permit 

and other fish onto sha11ow flats areas (Capt. M. Vaughn, pers. comm.). A sma11 pod of 

bottlenose dolphin was observed about one mile from the target site on September 10, 1994. 

Whales have also been recorded in the Lower Keys and have been documented mainly based 

upon stranding data. The draft report entitled Environmental Assessment of Underwater 

Explosion Testing near Key West, Florida (Anon., 1990) presents a comprehensive list of 

dolphins and whales expected in this region based on stranding data. The only update to this 

list, based upon a Lower Keys stranding in early 1994, is the addition of the Cuvier's beaked 

whale (Ziphius cavirostris). 

Manatees also occur regularly in the Keys, especially in the winter season. They have been 

documented throughout the entire length of the Keys, including Key Largo, Duck Key, 

Marathon, Bahia Honda, Big Pine Key, Key West, and the Dry Tortugas. Regular occurrence 

of manatees at Garrison Bight Marina in Key West has prompted insta11ation of"Idle Speed" 

zones in the harbor and signs warning of the presence of manatees. Manatees have been 

sighted infrequently near the Marquesas (Capt. M. Vaughn, pers. comm.). 

39 



The wreck of the Patricia Target vessel provides high structural diversity in this extensive 

area of seagrass beds and shifting sand features. Fish at the wreck numbered in the thousands 

and included species that forage on surrounding bottom, on the structure itself, or in the 

water column. Fishes (53 species) observed at the site on September 10, 1994 are listed in 

Table 4 with indicators of relative abundance. The only species of special status observed 

was the common snook, Centropomus undecimalis, listed as a species of special concern by 

the Florida Game and Fresh Water Fish Commission (Wood 1994). 

Due to the age of the target wreck (about 50 years), the fouling community and population of 

mobile invertebrates at the site is quite diverse. Observed macroinvertebrates are listed in 

Table 5. Hard corals of several species are common, colonizing small patches of the wreck 

surface. The two species of soft corals or gorgonians (Octocorallia) were present on small 

patches of rock bottom near the wreck. 

The Key West National Wildlife Refuge is used by many resident, seasonal, and migrating 

birds for nesting, loafing and foraging. The Dry Tortugas are a popular birding spot. The 

1990 (Anon. 1990) report lists most of the bird species occurring in the Lower Florida Keys. 

Table 6 lists bird species actually observed during the field assessments for this report and 

Table 7 includes all bird species of special status that may pass through or occur in the 

Target Area. Of these birds (Table 7), those of primary significance include the white

crowned pigeon, osprey, pelican, peregrine falcon, Bachman's warbler (may be extinct), and 

all of the herons, egrets and terns. These would be the species of special status most likely to 

be found on islands and surrounding waters in and near the assessment area. 

All marine mammals, marine reptiles and other threatened and endangered species expected 

to migrate through, inhabit, or utilize the area associated with the Patricia Target Range are 

listed in Table 7. They include thirteen species of whales and dolphins, one species of 

manatee, five species of marine turtles, and fifteen species of birds. We observed Atlantic 

bottlenose dolphin, one or more species of marine turtles, and brown pelican near the target 

site during our field work. 
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Table 4. Fish species and relative abundance recorded at the target site on September 10, 1994. 
A-abundant, C~ommon, U-uncommon, R-rare 

SCIENTIFIC NAME 

A b11def d11f saxatilis 
Acanth11rns chirnrgus 
Acanthurns coerule11s 
Anchoa sp. 
Anisotremus virginicus 
Caranx barlholomaei 
Caranx crysos 
Caranx lallls 
Caranx n1ber 
Centropomus undecimalis 
Chaetodon capisfl·atus 
Chaetodon ocellallls 
Chaetodon sedentarius 
Coryphopterns glaucofraenum 
Dasyatis americana 
Diodon hystrix 
Diplodu.s ho/brookii 
Epinephefus adscensionis 
Epinephelus morio 
Equetus lanceolatus 
Gymnothorax m01inga 
Haemulon album 
Haem11/on plumieri 
Haemulon sciums 
Halichoeres bivittatus 
Halichoeres macu/ipinna 
Halichoeres radiatu:1 
Hareng11la sp. 
Ho/acanthus bermudensis 
Ho/acanthus ci/iaris 
Hypoplectrns unico/or 
Kyphosus sectatrix 
Lachnolaimus maximus 
Lactophrys quadricomis 
Lactophrys triqueter 
Lutjanis analis 
Lutjanus apodus 
Lutjanus griseus 
Lutjanus synagris 
Mycteroperca bonaci 
Ocyurns chrysuru.s 
Pomacanthus arcuatus 
Pomacanthus pam 
Pomacentms fuscus 
Pomacentn1s variabi/is 
Scams coelestinus 
Scams croicensis 
Scomberomorns regalis 
Se1Tan11s subligarius 
Sparisoma aurofrenatum 
Sparisoma viride 
Sphyraena barracuda 
Strongylura marina 

COMMON NAME 

Sargeant major 
Doctorfish 
Blue tang 
Unidentified anchovy 
Porkfish 
Yellow jack 
Blue runner 
Horse-eye jack 
Bar jack 
Snook 
Foureye butterflyfish 
Spotlin butterflyfish 
Reef butterflyfish 
Bridled goby 
Southern stingray 
Porcupinefish 
Spottail pinfish 
Rock hind 
Red grouper 
Jacknife-fish 
Spotted moray 
Margate 
White grunt 
Bluestriped gnmt 
Slippery dick 
Clown wrasse 
Puddingwife 
unidentified sardine 
Blue angelfish 
Queen angelfish 
Butter hamlet 
Bermuda chub 
Hogfish 
Scrawled cowfish 
Smooth trunkfish 
Mutton snapper 
Schoolmaster 
Gray snapper 
Lane snapper 
Black grouper 
Yellowtail snapper 
Gray angelfish 
French angelfish 
Dusky damsellish 
Cocoa damsellish 
Midnight parrotfish 
Striped parrotfish 
Cero mackerel 
Belted sandfish 
Redband parrotfish 
Stoplight parrotfish 
Barracuda 
Atlantic needlefish 
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Table 5. Macroinvect·ebrate species recorded during field assessments on September I 0, 1994 at 
the Patricia Target range. 

SCIENTIFIC NAME 

Plexaura sp. 
Pterogorgia sp. 
Condylactis gigantea 
Favia fragum 
Millepora alcicornis 
Oculina diflusa 
Poriles astreoides 
Siderastrea sp. 
Limascabra 
Cypraea sp. 
Atrina sp. 
Panulims argus 
Stenopus hispidus 

CO:MMON NAME 

Sea rod 
Sea whip 
Pink-tipped anemone 
Star coral 
Fire coral 
Ivory bush coral 
Porous coral 
Starlet coral 
Flame scallop 
Cowrie 
Pen shell 
Florida spiny lobster 
Banded coral shrimp 

Table 6. Birds observed in the Patricia Target Range during field assessments. 

SCIENTIFIC NAME 

Fregata magnificens 
Pelecanus occidentalis 
Larus atricilla 
Thalasseus maximus 
Phalacrocorax auritus 
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COMMON NAME 

Magnificent frigate bird 
Brown pelican 
Laughing gull 
Royal tern 
Double-crested cormorant · 



Table 7. List of protected species that may be expected to migrate through, inhabit or utilize the area ssociated 
with the Patricia Target Jet Aircraft Range. FGFWFC-Florida Game and Freshwater Fish Commission; 
USFWS-United States Fish and Wildlife Service~ E---endangered, T-threatened, SSC-species of special 
concern. 

SCIENTIFIC NAME COMMON NAME FGFWFC 
USFWS 

MAMMALS Balaenoptera acutorostrata Minke whale 
Globicephala macrorhynchus Short-finned pilot whale 
Grampus griseus Risso's dolphin 
Kogia breviceps Pygmy sperm whale 
Kogiasimus Dwarf pygmy whale 
Lagenodelphis lwsei Fraser's dolphin 
Mesoplodon europaeus Gulfstream beaked whale 
Physeter catodon Sperm whale E E 
Pseudorca crassidens False killer whale 
Stene/la attenuata Spotted dolphin 
Stenella clymene Short-snouted spinner dolphin 
Trichechus manatus Florida manatee E E 
Tursiops truncatus Atlantic bottlenose dolphin 
Ziphius cavirostris Cuvier's beaked whale 

TURTLES Carella caretta caretta Atlantic loggerhead turtle T T 
Chelonia mydas mydas Atlantic green turtle E E 
Dennochelys coriacea Leatherback turtle E E 
Eretmochelys imbricata imbricata Atlantic hawksbill turtle E E 
Lepidochelys kempi Atlantic ridley turtle E E 

BIRDS Ajaia ajaja Roseate spoonbill SSC 
Columbo leucocephala White-crowned pigeon T 
Charadrius alexandrinus tenuirostris Southeastern snowy plover T 
Charadrius melodus Piping plover T 
Egretta caerulea Little blue heron SSC 
Egretta rufescens Reddish egret SSC 
Egretta thula Snowy egret SSC 
Egretta tricolor Tricolored heron SSC 
Eudocimus a/bus White ibis SSC 
Falco peregrinus tundrius Arctic peregrine falcon E T 
Haliaeetus leucocephalus Bald eagle T E 
Pandion haliaetus Osprey SSC 
Pelecanus occidentalis Brown pelican SSC 
Stema antillarum Least tern T 
Sterno dougallii Roseate tern T T 

Sources: Anon. (1990), D. Odell (pers. comm., 1994), and Wood (1994). 
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The Marquesas Keys and surrounding shallow areas are used as feeding areas by the Atlantic 

bottlenose dolphin (Capt. M. Vaughn, pers. comm.). Dolphins have been observed foraging 

in the seagrass flats and channels. From our observations of fish abundance at the target site 

we conclude that food sources are plentiful for this species. 

The assessment area also contains suitable habitat and foraging area for marine turtles. Adult 

green turtles eat vegetation, primarily seagrass, and loggerhead turtles eat benthic-dwelling 

organisms, especially crustaceans and molluscs. All food types are plentiful in the area. 

Of the birds listed, the white-crowned pigeon and peregrine falcon utilize the Marquesas 

Keys and other nearby islands for feeding . The white-crowned pigeon is a fruit eater and a 

confirmed summer resident in these islands (a few stay year-round) while the peregrine 

falcon feeds along the chain of islands during spring and fall migrations. The spoonbill, 

egrets and herons may be expected to forage in shallow or exposed flats and seagrass beds 

which are common in this area, especially close to islands. The terns, pelican, osprey, and 

eagle may be expected to fish in the open waters throughout the assessment area. Fish 

species of appropriate size for use by these birds were common in the assessment area. 

Concerning potential chemical contamination due to metals accumulation in the sediments, 

the collected data (Table 3) indicate that for arsenic, cadmium, mercury and selenium, most 

of the samples were below the detection limits. For the others, the levels at the target site 

were similar to those at the two control sites. The only anomalous value, lead at one of the 

two collection points adjacent to the wreck control site, could have been caused by a small 

part of the wreck itself or a remnant of a lost fishing weight. None of the values represent 

cause for concern (Appendix II). 

Range Management 

The third area in this section concerns management of the bombing range. There appears to 

have been some uncertainty about the exact location of the target and approach markers as 

reflected by the map provided with this delivery order. We also plotted the GPS readings on 

current nautical charts and found the chart designations to be in an incorrect location. 
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Although the differences are small, they do raise the potential for damage claims if a boat 

were damaged while transiting the area, particularly given the current condition of the target 

markers and the lack of safe clearance over the target wreck at even a high tide (Figures 

12-13). 

The debris and ordnance also present a potential danger to divers who are known to dive the 

target wreck. Although we have been assured that no "live" ordnance is present on the site, 

even inert ordnance with an unexploded signal cartridge could harm an unwary diver looking 

for a souvenir (see Appendix I). The fact that some of the intact ordnance cannot be 

definitively identified is also cause for concern. 

Finally, although of possibly only minor concern, best management and safety practices 

would probably dictate that the parachute and shrouds associated with the parachute retard 

fin assemblies (Figure 20) be removed to avoid any possibility of entanglement by divers, 

marine turtles, diving marine birds, or marine mammals. 

RECOMMENDATIONS 

In order to maintain safe and environmentally sound operations at the Patricia Target Jet 

Aircraft Range we recommend the following actions. 

1. For the short term, any continued use of the range should: 

A. Limit use to December 1 through February to avoid conflicts with marine 

turtle nesting and hatchling dispersal. 

B. Consider reducing the size of the "target areas" designation such that a 

significant buffer is produced to avoid the shallow waters of the Marquesas 

Keys. 

C. Use only inert ordnance, as is the current practice. 

2. For the long term, additional detailed information on threatened and endangered 

species use, particularly turtles, would be useful in understanding actual year-round 

patterns of movement as they relate to the range. This may require a coordinated 

effort with increased aerial surveillance in conjunction with ongoing research. 
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3. Initiate a plan of improvement and clean-up for the Range to include: 

A. True color vertical aerial photography of the Range at a scale of 1° = 200' on 

the negative for further enlargement as needed. Photography will need to be 

coordinated for optimum water clarity conditions. 

B. Prepare an accurate scaled map of the target area and immediate surrounding 

sand, seagrass and hard bottom areas. 

C. Locate and mark on the map any items needing removal for safety reasons 

with the assistance of a weapons officer/diver or EOD unit. 

D. Upgrade and replace all markers around the target. 

E. Determine if the approach markers need repair or replacement. 

F. Remove and dispose of items located in item C above including parachutes 

and shrouds. 

4. Coordinate with NOAA National Ocean Survey to ensure the accurate mapping of and 

representation of the Patricia Target and all other target ranges and markers within the 

Marquesas Bombing and Strafing Target Areas on published nautical charts. 

5. Request that the U.S. Coast Guard immediately publish a Notice to Mariners about the 

current poor visibility of the target wreck and broken/damaged markers at the target 

site. 
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APPENDIX I 

Documentation of Ordnance Used at Patricia Target 



F rorn: 
To: 

Subj: 

23 Sep 94 

1883AS 
PWD Environmental 

ORDNANCE USED AT PATRICIA TARGET RANGE BY U. S. 
AIR FORCE 

1. A telephone conversation with Major DeAngelo (305-224-7303) 
of Homestead Air Force Base on 22 September 1994 revealed that 
only two types of bombing dummy units (BDUs) have been used by 
the Air Force at Patricia Target Range. They are: 

(a} BOU 33-Inert 25 lb. practice bomb 24 inches long. ~ 

inches in diameter, blue in color, small phosphorus smoke 
charge (equivalent to the Navy's HK76) 

(b) MK82-Inert 500 lb. pracLice bomb 61 inches long. 11 
inches in diameLer (equivalen~ LO the Navy's BDU4S) 

2. Major DeAngelo stated that no other bombs have been used by 
the Air Force at Patricia Target Range in the 16 years he has 
been involved with the practic~ bombing program. 

,---:4'~70~,-, <J-- xf l~~--z j / 'd--
A. SCHUETZ 



MEMORANDUM 

VJ ~-wf crnS OJ.f1 ur' 

~r . .Poo ("(,.. 
30S"293 ;.9]9 

!· 

16 Sep 94 

From: Weapons Officer 
To: PWC Environmental Branch (Attn; Loran Feidel) 

Subj: ORDNANCE USED AT PATRICIA RANGE 

Encl: (1) Physical characteristics of inert practice bombs 
(2) Practice bomb Mk 106 
( 3) Pr act ice bomb Mk 7 6 
(4) Signal cartridges Mk 4 and CXU-3 
(5) Signal cartridge CXU 4 
(6) Mk 4 signal ctg emergency procedures 

1. All records indicate that only inert ordnance was used 
from the Navy. Small explosive signal charges are placed 
inside inert weapons to mark location of hit of practice 
weapon4 

2. Practice Weapons used. 

Mk 81 Inert 250 lb practice bomb 
Mk 82 Inert soo lb practice bomb 
BDU 45 Inert 500 lb practice bomb 
Mk 83 Inert 1000 lb practice bomb 
Mk 84 Inert 2000 lb practice bomb 
Mk 76 Inert 25 lb practice bomb 
Mk 106 Inert 5 lb practice bomb 
BDU 48 Inert 10 lb practice bomb 

3. Practice bombs are training devices used to simulate the 
performance and charact~ristics of live weapons. 

I 

4. Signal cartridges are designed for use of inert practice 
bombs to mark location of actual hit impact area. Signal 
cartridges used: 

CXU 4 fire free signal of white smoke ignited by impact 
cxu J dense white smoke upon impact 
Mk 4 day or night usage produces smoke i and a visual 
red flame. 



Nft,. VAIR, 11-140-S 

PHYSICAL CHARACTERlSTICS 

W8ight: 
Conicol: 
Retord: 

Dimen~ions: 

Length: 
Diameter: 

Suspension Provisions: 

MK81 

SUSPENSION LUG 
(TYPICAL) 

ELECTRICAL FUZING __ ...,_. 
WELL (TYPICAL) 

HANDLING LUG 
WELL (TYPICAL} 

SUSPENSION LUG 
(TYPICAL) 

0 

MK 81 

2601b. 
305 lb. 

76 in. 
9 in. 

14 in. 

MK 82 MK83 

531 lb. 985 lb. 
565 lb. 1105 \b. 

90in. 119 in. 

11 in. 1.d in. 

14 in. 1.d in. 

MK 82 

0 

MK84 

, 970 lb. 
NIA 

lSd in. 

18 in. 

30 in. 

MK83 

e 
0 
@ 

Figure 2-1. Mk 80/BLU Series Bombs. 
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l-12. MK 84 MODS 2, 4, AND 7 GP BOMB. The 
bomb is filled with an explosive charge weighing 945.0 
pounds; th~ bomb wirh a conical fin installed weigh~ 2000 
pcunds. The suspension lugs arc 30.0 inc:hc:s apart. The 
charging receptacle well on the Mod 7 has been rnovcd 
so the bomb cJn be used on the F/A-18. 

2 .. 13. MK 84 MODS 3, St AND 6 GP BOMB. Tht; 
Nfi: 84 Mods 3, 5. and 6 bombs are thermally-protected. 
The bomb with a conical fm instnllcd weighs approximately 
2020 pounds. The bomb is filled with a.n explosive ch::irge 
weighing 945.0 ,pounds. The suspc:nsion lugs are 30.0 inches 
<ipart. The charging recepuclc welt on the Mod 6 ha) hccn 
moved ~o the bomb cm b~ used on the F/ A-18. 

2-14. PRACTICE BOMBS. Practict: bomb'.' are 
training devjces u scd to simulate the pi:rfonnancc 
characteristics of live ·weapons. Use extreme care when 
handling practice: bomb~ loaded with signals: j<ming. or 
dropping che bomb may detonate the signal. 

2-15. MK 76 PRACTICE BOMBS (figure 
2·2). The:: Mlc 76 prJ.cticc bomb is a te:mimp-sh.1pi.:d 25 
pound bomb thar has a c;:isc metal body and i5 ccntrnlly 
bored. The:: fin assembly consists of four fin blades :m:\chcd 
to the bomb inner cylinder. The inner cylinder c;acnds to 
the fo.iward end of the bomb. A firing pin assembly and 
signal (sponing charge) <Jre rcrajned in the forward end of 

lNNER CAVITY/ 
CARTRIDGE CHAMBER 

NA VAIR 11-140-5 

the bomb inner cylinder with :.i coner pin. A singk lug 
is threaded into the bomb body for suspc:nsion. Tne bomb 
assembly is 24.64 inches long and 4 inches in di::imetcr. 
It is pJ.inted hlue wjth nomenclature stenciled on the body 
fur identification. 

2-16. MK 106 PRACTICE BOMD (figure 
2·3). The Mk 106 practice: bomb ha5 ~ cylindcr-sht1ped 
body. Tnc box-type fin assembly consists of four fin blades 
attached to rhe bomb inner cylinder. Tl1c inner cylinder 
extends through lhe nose of the bomb. A firing pin ~sscmbly 
and signal (sporting ch:irgc) must be installed in the forward 
end of the bomb inner cylinder. The suspension lug is integral 
ro the bomb body ~urface. The Mk 106 weighs 5 pounds 
;md h.1s a diameter of 3.88 inches. The Mod 5 is 21.12 
inchci:: long. 

2-17. BDU-33D/Il PRACTICE BOMB (figure 
2·4 ). The BDU-33DIB practice oomb has a tcardrop
sh.Jpc<.l cnst metal body ·that is centrally bored. The tJil 
tube _fas inco the end of the bore:. Thi: conical afterbody 
cover~ the t:lil tube and is crimped to c.he body. The fin 
nssemhly is welded to lhe tail tube. The bomb is d~signcd 
for impact firing. The firing pin assembly consjsrs of a 
firing pin. a collar. and a s.afoty block. The firing pin and 
collar arc htld in the proper relationship to each other by 
a shear pin. The sakty block. h\.:IO on the firing pin he.ad 
hy n ~fcty pin (coacr pin) or spring )oJdcd pin. prevents 

AFT BODY ASSY 

~RETAINING COTTER PIN 

FIRING PIN 
HEAD MK-1 

Figure 2-2. Practice Bomb Mk 76 Mod 5 

2-3 



NAVAIR 11-140-5 

INNER CAVITY/ 
CARTRIDGE CHAMBER 

BOMB BODY 

(co:~;:~~~ . _-
(!j@,6~ INERTIA SLEEVE 

°f~~ SIGNAL 

\ \ SPRING 

SAFETY PIN FIRING PIN HEAD 

Figure 2-3. Practkc Bomb Mk 106 

rhe firing pin from moving nft and firing the signal (spotting 
chJrge) during ground handlin,g operations. The firing pin 
\ISSembly is retained in the bomb nos.e by a ~cining coner 
pin through the bomb body and the hole in the assembly. 
The hole diamerer in the assembly is lnrger tli:in the cotrer 
pin diameter to allow the aft movement of the firing pin. 
'rVhen the safery block is n.moved. the collar of the assembly 
will rest against the rim of the signal (spotting charge) but 
the firing pin will be held ilW:JY from the signal (spottin:; 
charge) primer by the she.ar pin. U!Xlll impact, the she.,r 
pin holding the firing pin and collar is sheared which :illows 
the firing pin to move :ift :ind fire the sigrol (spotting charge). 
The bomb weighs 25 pounds and is 23.19 inches long with 
a d.i:i.rnc:tcr of 4 inches. 

2-18. BDU-48/D PRACTICE BOMBS (figure 
2·5). The BDU 48/B practice bomb is designed to simulate 
high cir.lg configured Mk 8Q/BLU series lDGP bombs It 
is similar in appearance and construction to the Mk 106 
Mod 5 practice: bomb. hs additional weight provides for 
rt more:: stable release, bettertrajectory, and improv\;tl i.mp:ic1 
p:incm on target It is comprised ofil bomb body <'ssembly 
with a bore tube for installation of a sii;n.JI (spotting charge), 
;i firing pin :ind a spring loaded retrJctable suspension lug. 
Impact initi\\tCS t~ sign:il (sPotting charg1:) which expels 
smokelfl:unc from the bore tube for impact marking. The 
bomb weighs 10 pounds and is 22.12 inches Ions with a 
diameter of 3.875 inche.o;. 

2-19. DDU-45/B PRACTICE BOMB (figure 
2-6). The BDU 45/B prJcticc: bomb w:.is designed to 
~imul;i11: MJc 82! l3LU UXJP bombs m low/high drag 
configur.uions. It i~ identical to the MK 82/BLU l..DGP 
with the eiccc:ption of an inert filler and provisions for 
sPottini; charge~ for t:irgct impacl spotting/f\lzc: functioning 
indications. The 500-pound practice bomb has u slender 
hody made of sred It has~ c;isc 61.JB inche~ long with 
a uiameter (lr 10.75 inches. 

2-20. MK 80 SERIES INERT BOMBS. These 
inert bombs haven slender body made of steel with :i fuzc 
well in the nose section and a fozc wdl in the aft section. 
There are lhrcc wells centrally located on the top of rhe 
bomb body for TWO suspension Jugs and a n:ceptaclc for 
:in arming safety ~witch, l\1k 122. The bombs arc c:ompatible 
with mcch;inic~l, electrical and electronic fuzi;> . A Y-groovc 
:i.round the aft end of the bomb is provided for a<;!;cmbly 
of the required fin. The ::ift end of the bomb contains 11 

row of ind~x holes used for matini; ad:lptc:r or fins . The 
interior of the bomb houses lhe foJV.1<1rd uud rear ch:i.rg ing 
rubes \Ind the inert filler. Appru~m;itely 45 percent of the 
tot3l bomb weight is filler. The: inert bombs nrc blue, or 
olive dr.lb with two blue ~tripes, ~nd h;.1Ye stenciling on 
the ~icJe for idemitic:ition . The s1:t.e and weigln of each 
inen: lx>mb :1nci uther unique information is provided in 
the following par.11~raph~. 
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fin has an elongated cone 49 .09 inches long, construc[ed 
of a heavy steel with welded joints. The fin weighs 114 
pounds. The cone tapers .down to four evenly sp

1
aced fixed 

fins with a span of 25 .32 inches. A small hole' is located 
on the top and bottom of the fin for threading the arming 
wire. An index pin is located on the rim of the fin for 
mating with the index hole on the bomb. Eight setscrews 
are used to anach the fin to the Mk 84 bomb body. The 
fin has an access cover on the side for access to the tail 
fuze. This cover is held in place by fasteners. The Mk:-
84 conical fin is gray with nomenclature stenciled on it 
for identification. 

2-58. RETARDED FINS. Retarded fins are used to 
deliver the bomb at high-speed and low altitude without 
danger from ricocheting bombs or fragments. 

2-59. MK 14 MOD 2 SNAKEYE FIN (figure 
2-31). The Mk 14 Mod 2 is a retarding fin used on the 
geI}eral purpose/practice bomb Mk 81 Mod 1. The fin 
provides aircraft with the capability of retarded (high-drag) 
or unretarded (low-drag) bomb delivery. The Mk 14 Mod 
2 retarded position allows the aircraft to deliver the bomb 
at high speed and low altitude without the danger of 
ricocheting bombs or fragments. The supporr rube is the 
main structure of the fin and is 27 .75 inches long. Four 
fin blades are an.ached to the aft end of the support tube. 
The fin blades are normally in the closed position and have 
a 13.25-inch wing span in the low-drag configuration. The 
fin weighs 56.5 pounds. The fin is attached to the bomb 
body by 12 setscrews. 

mcr.: .. ;.;;..,~mn. 1 ~•:.:. l1:1 is attached to the bomb body by 
eight setscrews. Each fin blade has a 25-degree wedge at 
the fin tip to imparr spin, Each fin is equipped with a 
MAU-199/B spring arming wire (SAW) located berween 
the convolutes of the top fin blade and is in line with the 
bomb lugs. The fin uses release band PIN 923AS248. 

2-62. BSU-85/Il FIN (figures 2-36 thru 2-40). 
The BSU-85/B is an air inflatable retarder designed for 
low altitude, high speed, high drag deliveries. The BSU-85/B 
is used with general purpose/practice bombs Mk 83 or BLU-
110. The fin overall length is 29.30 inches with a diameter 
of 12.94 inches. The weight of the fin is 90 pounds. The 
fin is anached to the bomb body by eight setscrews. The 
BSU-85/B is gray with nomenclature stenciled on it for 
identification. The four fixed fins which are attached to 
the canister housing provide low-drag aerodynamic stability. 
When stored in its original shipping/storage container, the 
shelf life is 10 years. When removed from the original 
container, service life will be determined by external 
condition and completeness of assembly. Service life is one 
year when exposed to adverse environmental conditions but 
may be extended, with approval of higher authority, by 
visual inspection at one year intervals. Inspection criteria 
for service life extension include the following: 

NOTE 

Wich fin standing on end, if moisture is evident 
in or around vent cap or exuding from aft cover, 
fin should not be used in the high drag m~de. 

a. Condition of external surface. i.e. corrosion, 
cracks, bent fins, or dents deeper than 114 inch. 

2-29 
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CHAPTER 8 

COMPONENTS 

SECTION IX. SIGNAL CARTRlDGES 

8.9 SIGNAL CARTRIDGES. 

8.9.1 Introduction. TI1is section contains information 
on sitn:U cartridges Mk 4 Moo 3, CXU·JAID. and 
CXU-4NB. These signal caruidges were de::si:;ncd for 
use with practice bombs. 111c signal cartridges c;ui be 
employed during day or night exercises to mark the 
point of impact. 

8.9.2 Sigru1l Cartridge, Mk 4 Mod 3. The Mk 4 is 
a day or night use sigmJ c~utridge used in practice 
bombs. 

8.9.2.l Description. Sign:il nruidgc Mk 4 Moo 3 
(figure &-20) is cont.J..i.ncd wirhin an alum.inwn C:t.<;e 
5.047 inches long with <I diameter of 0.927 inches. 
The rim end IJas a percussion pnmer and the opposite: 
end is sealed with an aluminum disk. The signJl 
cartridge contains an expelling char::e (smokeless pow
dl!r) initial.Cd by U1:: primer and red phospbon.is . Upon 
impact. the carui<lte is driven furv.•ard against tlie firing 
pin, initiating the primer at the b::ise of the cartridge. 
This action fires rhe three grams of C}(pelling cbarge 
and propels it from the open end of lbc practice bomb. 
1be red pbospborus is '1 tox.ic powder that produces :i 

bright flash (for night use) and lartc volumes of white 
smoke (for d;iy use) when igniwtl. The signal c:artridgc 
will dc1on.1te upon unpJct rt:lcasing voiumcs of smoke. 
Drops of 18 incht:S or more c:i.n c:iuse sign:i.I to 
function . The smoke is produced by the combination 
o( red phosphon.is :md heat exc~tling 2500 dcirees 
Fahrenheit. Tue smoke c:m c:mse a choking sensation 
and irritation of the eyes. 

a. Bomb Conf1gur:nion. The signal canridgc is 

used in the nose of pr.i.cuce bomb Mk 76, Mk 
106. BDU-33NB. and BDU-48 . With spotting 
cuarge adapter l'-.1k 89 Mod 0. the signal car
uillgc · is used in . the tail fuzewell of inert geo
cr.1.1 purpose bombs Mk 80 series and BDU-45. 
See F0-2 for compatibility. 

b. Components. The signJl cartridge is ignited by 
a firing pin. A safety pin is used 10 hold U1e 
firing pin in place in the nose of the pr..1cr..ice 
bomb. A spotting charge acbpter is used to 

adapt the signal ca.ruidgc lo the practice bomb 
for tail installations. See F0-2 for componenc 
compatibility. 

8.9..3 Armmnetll Weapons Suppon Equipment 
(AWSE). No special ground support equipment is 
required. 

8.9.4 Prcparntion for Use. 

8.9.4.1 Inspection. Signu.ls must nor be used if 
swollen ur deformed in :my manner. The primer must 
be flush or slightly below the b::ise of !he cartridge. 

8.9.4.2 lnsW!ation/RemovaL Complete step-by-step 
inst.all::it..ion/removal imtruciions ::u-c provided in 
NAVAIR 11-140-5. 

WAR~.tNG ) 

Activation of the Mk 4 Mod 3 will produce 
a 2.SOO degree Fahrenbeil fume approx.i· 
rm.tely 20 feet long, and creates a fire 
baz..1rd. 

8.9.5 bnergency Procedures . 111 the event of obvious 
ucfcw or kak:1~!C. notify EOD 

H.9.6 CXlJ-3A/B Sii;nal CArtrid~i:. Thl! CXU-JAJB 
is a good -visibility clay-time:: use. f!I'e-free .~ign.:il 

c.aroidgc designed for use witl1 practice bombs. 

8.9.6.J Description. The CXU·3NB is an aluminum 
cylinder 6.0S inches long with a diameter of 0.927 
inches. The cylinder surrounds a g\ass ampule which 
contains approx.imatcly 1.0 ounce of titanium t.ctr:ichlo
ride ::i mildly to;i;ic liquill that piOOuces la.rte volumes 
or white smoke wbcn expost:d to air or moisture. the 
signal cartridge weighs 2.50 ounces. Upon impact, the 
cartridge is driven forward ngainsl the firing pin. 
initiating the primer in the b~e of the cartridge. Tbis 
action fot!s l.hree gr.uns of expelling ch:irge which, in 
tum. shatters the ampule and propel!> it from the open 
end of the practice bomb. The re.suiting cloud of dense 
white smoke cle;irly marks the impJct point of 01c 
prJ.cr..icc bomb on the bombing range. A typical sign.:i..I 
cartridge is s.llown on figure 8-21. 
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END CAP 
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OUTER CASE 
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SEP.A~ATOR WAD 

EXPELLING CHARGE 

PRIMcR 

aoMCin 

Figurt s.20. Mk 4 Mod 3 Sii;nal Cartrid~e. 

a. Bomb Configuration. The sign<'l1 cartridge i~ 
used in the nose of practice bombs Mk 76. 
Mk 106, BDU·33D/B, and I3DU4«. Sec F0-2 
for compatibility. ~ 

b. Components. lbc signa.J canrid~e can be u.o;cd 
wil11 spottin~ ch~t' :.l(bpH!T Mk 89 in I.lie tail 
fuic wcJL<; of pract1c:~ bomhs BDU-45 ancl 
Mk 80 series inen. Sec f0-2 r~,r 
compatibility. 

8.9.7 A.rml.m.ent Wc:ipons Suppon Equipment 
{AWSE). No special ground support equipment is 
requir~d. 

8.9.8 Preparation for Us~ . 

8.9.8.1 Inspection. Signals must nm be used if 
swollen of deforme.d in any manner. Tue primer mmt 
be flush or ~liglnly bdow · Ule bJse of t11c cmrid,gc. 
Drops of 18 inches or more could cause the sisn~ lo 

function. 

8.9.8.2 lnsta.llJtionlRemov~tl. Compktc s1.errby-stcp 
installation/removal and unp;,.1cking instructions 3!e pro· 
vided in NAVAIR ll-140-S. 

WARNING] 

1i:;miUD1 tCtr.l.Chloridc is a corrosive, mildly 
toxic liquid which produce~ large volumes of 
while smoke whcu exposed to ;ur or 
moisture . The smoke may c:iuse :i choking 
scnQtiOn and irrit.:1.tion of the eye~. and the 
liquid will burri t.hc ~kin like a ~trunc acid .. 
lf spla'>hcd on skin or eyes. flush exposed 
area with fresh water. 

8.9.9 Emergency Procedures. In l.hc event of obvious 
defects or lc:1k.a.gc. immt:rsc sig.naJ cartridge in water_ 
The rcacGon of Litanium tetrochloridc in water produces 
bydrochloric acid. Neu!..rali7..c the hydrochloric <\Cid in 
w:ncr hy slowly ad.ding X ounces (per c:i.nridge) of 
bic.'.lfbonaw of soda. Di~po~c of sign.:i.J c.-utridge in 
aci.:on.ia.ncc with current directives and notify proper 
au!.boritics. Tht: smoke produced by UH: signal 
C311fidge m:i.y ca.use a clloking sensalJon and irritnion 
of the eye!), and 1.hc liquid will burn the skin lik~ a 
moog 3Cid. If splashed on skm, flush the exposed 
J.It!J wil.b fresh wacer. 
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8.9.10 CXU-4A/Il Signal Cartrid!!c. Si:;n:il cJJttiugc 
CXU-4NB (figure 8-22) is :1 ftrc-frcc signal employed 
to provide visual in<l..ic:11..ion of homb impact point and 
fuze function. The si:noJ canriclge conbins ti~ium 
tetrachloride, "1 mildly toxic liquid tb:il produces lari::e 
volumes or white smoke when exposed to air or 
moisture. 

ft.9.11 Description. nle ~ign:tl c;utridgc is 2.85 
incllcs long with a 2.10 inch diamt:ter and weighs 6 
ounces. The signal canridgc consists of 52cc of 
til:lltium l.Ctr-.ichloridc inside four t:las.s vb.ls which :i.re 

encapsulated wtlhin a plastic container. Two sign:il.'> an; 
used in Uie side well~ or practice bomb DDU-45/I3. 

8.9.11.1 Signal c:uuitl.ge function is <lcpcndcnl upon 
detonation of an a$sociated electric ruze in pracucc 
bomb BDU-4518. Demnation of the fuzc sbaucn: the 

signJ..I cannclgc conmincr :mo disperses titanium tetra
chloride which comhincs wil11 rnoi!".turc in the ~ir to 
form a whirc cloud. 

a. Bomb Configuration. The signal c:i.nridgc is 
used with pmcl.ice bomb BDU-4SB only. See 
F0-2 for co01pal.ibility. 

h. Components. In e;irly produclions. a retaining 
ring and spring washer (ftf!ure 8-22) were sup· 
plied with tile sigt1:1l cartridge. For later pro
ductions lock rings 3Ild springs are installed in 
the bomb c.:i.~ing . If missing, these compont!nL~ 
m:ly bt.: obt.1inetl uuou~h the NAWC Weapons 
Division. Code 2631 . 

11.9.12 J\ml;unent W~pons Support Equipment 
(AWSE). Tru:1rc: number live pliers. or cqu1valcnt. ::ire 
rcquin.:d to secure the rct:tining ring. 
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~lflMETER RESULT UNITS METHOD 

Page 1 
September 24, 1994 
Submission # 9409000403 
Order # 39233 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Control 1 
Collected: 09/20/94 14:30 
Reeeived: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 
b:,\~· ===========================f::============f===========l===========l============f::===========t===========t=========n [ :r ILP Extraction Procedure DONE 1311 Extract 09/22/94 LRW 

3050/7061 1.0 09/23/94 09/23/94 JW I ,:t· 
::-·1~i-c~~~~~~~~~~~-t-B-D-L~~~~-+~~m-g/_K_9~--1~~~~~-+-~~~~~+--~~~~-+~~~~~-+-~~~--;i 
.:runic, TCLP BDL mg/L 1311/7061 0.01 09/22/94 09/23/94 JW 

3050/7080 1.0 09/23/94 09/23/94 J1f a ·tm 
~..:..~· ~~~~~~~~~~-----1---~~~~-1-~~~~~+----~-----4-----~~~-+--~~~----1------~---+-~--~--~1 

40.8 m.g/Xg 

larium, TCLP BDL mg/L 1311/7080 0.10 09/22/94 09/23/94 JW 

BDL mg/Kg 3050/7130 l.O 09/23/94 09/23/94 JW 

~admlum, TCLP BDL mg/L 1311/7130 0.05 09/22/94 Or;/23/94 J1f 

3050/7190 1.0 . 09/23/94 09/23/94 Jlf ~h :Juum 
~~11-~----~~~------~--~1--~~~~~-1--~~----~~----~----+---~~~--1--~--~---+------~~-+---~--~1 

5.66 mg/Kg 

~hromium, TCLP noL mg/L 1311/7190 0.10 09/22/94 09/2J/94 JW 

3050/7420 1.0 09/23/94 09/23/94 JW ~ J.·~ ----~~------~--~~~-+-J_._4_0~~-----1----m-g/_K_g~--t~~~~~-+-~~~~--+---~-----+----~--~-+---~-----ii 
i.ead, TCLP BOL mg/L 1311/7421 0.005 Or.J/22/94 09/23/94 CP 

Ne ,1~ury, TCLP BOL mg/L 1311/7470 0.001 09/22/94 09/23/94 CP 
- _,. 
Mercury BDL 7471 0.100 09/23/94 09/23/94 CP 

~.lnium BDL mg/Kg 3050/7741 1.0 09/23/94 09/23/94 CP 

Selenium, TCLP BDL mg/L 1311/7741 0.01 09/22/94 09/23/94 CP 

4.48 rag/Kg 3050/7760 1.0 09/23/94 09/23/94 JW 

10200 USA Today Way• Miramar, FL 33025 •Tel: (305) 431-4550 • (800) LAB~8550 •Fax: (305) 431-1959 
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1 
"?~ilAMETER 
L_'r I .v Silver, TCLP 

RESULT UNITS 

BDL mg/L 

I 
!::::\_ 

-I. •• BDL: Indicates Analyte is Below Detection Limit ... 

METHOD 

1311/7760 

Page2 
September 24, 1994 
Submission # 9409000403 
Order # 39.233 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Control I 
Collected: 09/20/94 14:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMI-T EXTRACTED ANALYZED ANALYST 

0.10 09/22/94 09/23/94 JW 

... Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field+*• 
a ~ "'"'*Qualifier following result conforms to FAC 17· 160 Table 7••• 

***Unless otherwise noted, mg/Kg denotes wet weight••• 
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.. \EWISE0004 71 
"ftobin Lewis 

1ewis Environmental Services 
;'454 J etview Cir. 

-.L~P'4 FL 33634 

3ite Location/Project 
-i.\.iarquesas Key. 
US Navy-Patricia Target Assess 

~ETER 
a.• 

I\ 
~LP Extraction Procedure 

a.'ienic 

~ 

llraen!c, l'CLP 

B i~ 

- ·= 
BariUlll, TCLP 

c ·mium 
J -

Cadmium, TCLP 

... 

~ .Jomium 

Chromium, TCLP 

II l d 
--
Lead, TCLP 

rl cury, TCLP 
-~ 

Mercury 

~ }eniWll 
,.. 

Selenium, TCLP 

:• }ver 
.._ 

lrG 

,I 

ii 

-

- [, 

RESULT UNITS METHOD 

DONE 1311 Extract 

.BDL mg/Kg 3050/7061 

BDL mg/L 1311/7061 

36.8 mg/Kg :3050/7080 

BDL 1119/L lJll/7060 

BDL mg/Kg 3050/7130 

BDL mg/L 1311/7130 

5.23 mq/Xg 3050/71!110 

BDL mg/L 1311/7190 

2.99 mg/Kq 3050/7420 

BOL mg/L 1311/7421 

BDL mg/L 1311/7470 

BDL mg/Kg 7471 

BDL m9/Kg 3050/7741 

I!>DL m9/L 1311/7741 

3.92 mg/Kg 3050/7760 

Page3 
September 24, 1994 
Submission # 9409000403 
Order # 39234 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: 
Collected: 
Received: 

Control 2 
09/20/94 14:30 
09/22/94 · 10:00 

Collected by: R. Lewis C. Kruer 

DET.L1IMIT EXTRACTED ANALYZED ANALYST 

09/22/94 09/23/94 LR.W 

1.0 09/23/94 09/23/94 JW 

0.01 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 .JW 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/'H 09/23/94 JW 

a.as 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 .JW 
---

o.oos 09/22/94 09/23/94 CP 

0.001 09/22/'H 09/23/94 CP 

0.100 09/2:3/94 09/23/94 CP 

1.0 09/23/94 09/23/94 CP 

0.01 09/22/94 09/2J/94 CP 

1.0 09/23/94 09/23/94 JW 

,:,. ., 
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Page4 
September 24, 1994 
Submission # 9409000403 
Order # 39234 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Control 2 
Collected: 09/20/94 14:30 
Received: 09/22/94 10:00 

il Collected by: R. Lewis C. Kruer 

'm,AMETER RESULT UNITS METHOD DET.LIMIT EXTRACTED ANALYZED ANALYST -.. -. 
F. r: 

diver, TCLP BDL m.9/L 1311/7760 0.10 09/22/94 09/23/94 JW 

·-
'"'l 
A.! • *BDL: Indicates Analyte is Below Detection Limit••• · · 
•••work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 
•*Qualifier following result conforms to F AC 17·160 Table 7 • • • . 
'**Un.less otherwise noted, mg/Kg denotes wet weight••• 
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~EWISE0004 71 
.. lobin Lewis 
Lewis Environmental Services 
5454 J etview Cir. 
rampa, FL 33634 

3ite Location/Project 
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US Navy6 Patricia Target Assess 

! 
fill 'RAMETER 

ij...P Extraction Procedure 

tl enic 

A...enic, TCLP 

1' ·ium 
~ 

lt:~.:ium., TClJ> 

{j lm.ium 

I ~dzlU W'Zi 1 TCLP 

< l :omiwn 

cnromium, TCLP 

J 1.d 

::e.a.d, TCLP 

[ ocury, TCLP 

ercury 

rlenium 

~lenium, TCLP 

\[ lver 

RESULT 

DONE 

BDL 

BDL 

40.7 

0.21 

BDL 

BDL 

5.69 

BDL 

22.4 

BDL 

0.001 

BOL 

BDL 

BDL 

4.47 

UNITS METHOD 

1311 Extract 

mg/Kg 3050/7061 

mg/L lJll/1061 

mg/Kg 3050/7080 

mg/L 1311/7090 

mg/Kg 3050/7130 

mg/L 1311/7130 

mg/Kg 3050/7190 

mg/L 1311/7190 

mg/Kg 3050/7420 

mg/L 1311/7421 

m9/L 1311/7470 

mg/Kg 7471 

mg/Kg 3050/7741 

mg/L 1311/7741 

mg/Kg 3050/7760 

Page5 
September 24, 1994 
Submission # 9409000403 
Order # 39235 
FDER CompQAP# 920323G 
IffiS Certification# E86349, 86413 

Sample I.D.: Wreck3 
Collected: 09/20/94 14:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

O!il/22/94 09/23/94 LRW 

1.0 09/23/94 09/23/94 JW 

0.01 O'J/22/94 09/23/94 .JW 

LO 09/23/94 09/23/94 JW 

0.10 O!il/22/94 09/23/94 JW 

1.0 Oll/23/94 09/23/94 JW 

0.05 09/22/94 09/23/94 .JW 

1.0 09/23/!14 09/23/94 .JW 

0.10 09/22/94 09/23/'H .JW 

1.0 09/23/94 09/23/94 JW 

0.005 09/22/94 09/23/94 CP 

0.001 09/22/94 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

1.0 09/23/94 09/23/94 CP 

0.01 09/22/94 09/23/94 CP 

1.0 09/23/94 09/2J/94 JW 



( 

, ,LEWI8E0004 71 
Robin Lewis 
Lewis Environment.al Services 
5454 Jetview Cir. 
Tampa, FL 33634 

Site Location/Project 
Marquesas Key 
US Navy-Patricia Target Assess 

RAM ET ER RESULT UNITS 

BDL mg/L 

' ""'•BDL: Indicates Analyte is Below Detection Limit**• 

METHOD 

1311/7760 

Page6 
September 24, 1994 
Submission # 9409000403 
Order # 39235 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Wreck3 
Collected: 09/20/94 14:80 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

'DET.LIMIT EXTRACTED ANALYZED ANALYST 

0.10 09/22/94 O'J/23/94 

... Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 

... Qualifier following result conforms to F AC 17-160 Table 7 ..... 
•••unless otherwise noted, mg/Kg denotes wet weight•,,... ..... 

I 
( 

oratory Director 



Page7 
September 24, 1994 
Submission# 9409000403 

Services Order # 39236 
FDER CompQAP# 920323G 
HRS Certification# E86849, 86413 

Sample l.D.: Wreclt4 
Collected: 09/20/94 14:80 

Target Assess Received: 09/22/94 . 10:00 
Collected by: R. Lewis C. Kruer 

RESULT UH ITS METHOD DET,LIMIT BXTRACTBD ANALYZBD 

DONE 1311 Extract 09/22/94 09/23/94 LR1f 

BDL 1119/ltg 3050/70'1 1:0 09/23/94 09/23/94 JW 

BDL 1119/L 1311/70'1 0.01 09/22/94 09/23/94 JW 

37.7 1119/ltg 3050/7080 1.0 09/23/94 09/23/94 JW 

BDL ·1119/L 1311/7080 0.10 09/22/94 09/23/94 JW 

BDL 1119/Xg 3050/7130 1.0 09/23/94 09/23/94 JW 

BDL mg/L 1311/7130 0.05 09/22/94 09/23/94 JW 

4.90 mg/Kg 3050/7190 1.0 09/23/94 09/23/94 JW 

BDL mg/L 1311/7190 0.10 09/22/94 09/23/94 JW 

3.78 1119/Kg 3050/7420 1.0 09/23/94 09/23/94 JW 

BDL mg/L 1311/7421 0.005 09/22/94 09/23/94 CP 

0.001 mg/L 1311174.70 0.001 09/22/94 09/23/94 CP 

BDL mg/Kg 7471 0.100 09/23/94 09/23/94 CP 

BDL mg/Kg 3050/7741 1.0 09/23/94 09/23/94 CP 

BDL mg/L 1311/7741 0.01 09/22/94 09/23/94 CP 

3.U mg/ltg 3050/7760 1.0 09/23/94 09/23/94 JW 



J 
~WISE0004 71 
kobin Lewis 
Lewis Environmental Services 
·i454 J etview Cir. 
l'ampa. FL 33634 

3ite Location/Project 
~viarq uesa.s Key 
US Navy-Patricia Target Assess 

~J 
•.:.RAMETER 
~ 

-~ 

..:P Extraction Procedure 

• enic ,..._ 

u. .. enic, TCLP 

rum 
u·ium, TCLP 

L Utlum 

1.a.amium, TCLP 

rmi= 
romium, TCLP 

r ad, TCLP 

rcury ' :rcu 

I\ rcury 

oniu:u 

Selenium, TCLP 

l 
lver 

RESULT 

DONE 

BDL 

BDL 

37.7 

BDL 

BDL 

BDL 

4.510 

BDL 

3,78 

BDL 

0.001 

BDL 

DDL 

BOL 

3.91 

~ METHOD 

1311 Extract 

mg/Kg 3050/7061 

mg/L l3ll/70U 

mg/Kg 3050/7060 

mg/L 1311/7080 

m9/Rg 3050/7130 

mg/L 1311/7130 

mg/Kg 3050/7190 

mg/L 1311/71510 

mg/ll:g 3050/7420 

mg/L 1311/7421 

mg/L l.Jll/7470 

mg/Kg 7471 

m9/Kg 3050/7741 

mg/L 1311/7741 

mg/Kg 3050/7760 

Page7 
September 24, 1994 
Submission # 9409000403 
Order # 39236 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Wreck4 
Collected: 09/20/94· 14:30 
Received: 09/22/94 10: 00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

09/22/94 051/2:3/94 LRW 

1.0 051/23/'Jf. 09/23/94 JW 

0.01 051/22/94 09/23/514 Jif 

1.0 051/23/514 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

l.O 09/23/94 09/23/94 JW 

0.05 051/22/94 051/2J/94 JW 

1.0 \ 051/23/514 09/23/94 JW 

0.10 09/22/514 051/23/94 J'W 

1.0 09/23/94 09/23/514 JW 

0.005 0'3/22/514 051/23/514 CP 

0.001 09/22/514 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

1.0 051/23/94 09/lJ/94 CP 

0.01 09/22/'J4 09/23/94 CP 

1.0 O'J/23/94 09/23/94 
I 

JW 



iEWISE0004 71 
Robin Lewis 
,ewis Environmental Services 
454 J etview Cir. 

.1.'ampa, FL 33634 

] lite Location/Project 
1v1arquesas Key. 
US Navy-Patricia Target Assess 

Page8 
September 24, 1994 
Submission # 9409000403 
Order # 39236 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Wreck 4 
Collected: 09/20/94 14:30 
Received: 09/22/94 10:00 

J Collected by: R. Lewis C. Kruer 

~lAMETER RESULT ~ METHOD DET.LIMIT 

Silver 1 TCLP BDL mCJ/L 1311/7760 0.10 

~-
... *0BDL: Indicates Analyte is Below Detection Limit••• 

I 
*0 Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 
0 *Qualifier following result conforms to FAC 17-160 Table 7• 0 

·_,..,..•unless otherwise noted, mg/Kg denotes wet weight .. ,~ 

I 
I 

I 

EXTRACTED ANALYZED ANALYST 

09/22/94 o~/2J/94 Jlf 



, 
EWISE0004 71 

ltobin Lewis 
Lewis Environmental Services 
454 Jetview Cir. 

.i
1ampa, FL 33634 

ite Location/Project 
Marquesas Key 
US Navy-Patricia Target Assess 
' 

!)f-AMETER 
!It 

'LP Extraction Procedure 

l"frnic 

"' 
c:aenic, l'CLP 

'ium 

arium, TCLP 

iniWD 

adm.iu.m, TCLP 

Jomiu.m 

:hrom.ium, TCLP 

, Id 
Lead, TCLP 

~ ;cury, TCLP 

.., 
Mercury 

' ~enium 
-

Seloniwn, TCLP 

tver 
·-· 

u 
J 

1:1 

Ir 
-

RESULT UNITS METHOD 

DONE 1311 Extra.ct 

BDL mg/Kg 3050/7061 

BDL mq/L 1311/7061 

35.7 mg/Kg 3050/7090 

0 .19 mg/L 1311/7090 

BDL mg/Kg 3050/7130 

BDL mg/L 1311/7130 

s.02 mg/Kg 3050/7HO 

BDL mg/L 1311/7190 

3.78 mg/Xg 3050/'1420 

BDL mg/L 1311/7421 

BDL mg/L 1311/7470 

BDL mg/Kg 7471 

DDL mg/Kg 3050/7741 

BDL mg/L 1311/7741 

4.11 SDg/Kg 3050/7760 

Page9 
September 24, 1994, 
Submission # 9409000403 
Order # 39238 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 5 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRAC'l'ED ANALYZED ANALYST 

09/22/94 09/23/9-l Ul.W 

l.O 09/23/94 09/23/94 JW 

0.01 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/9' JV 

0.10 09/22/94 09/23/94 .JW 

l.O 09/23/94 09/23/94 JW 

0.05 09/2:2/94 09/23/94 JW 

l.O 09/23/94 09/23/94 JW 

0.10 09/22/514 09/23/94 J'W 

l.O 09/23/94 09/23/94 J'W 

o.oos 09/22/94 09/23/94 CP 

0.001 09/22/94 09/23/9' CP 

0.100 09/23/94 09/23/94 CP 

l.O 09/22/94 09/23/94 CI> 

0.01 09/22/94 09/23/94 CP 

l.0 09/23/94 09/23/H JW 



,:iEWISE0004 71 
·Ltobin Lewis 
Lewis Envirorunental Services 
~454 Jetview Cir. 
l{'ampa, FL 33634 

"'ite Location/Project 
. ~arquesas Key 
US Navy-Patricia Target Assess 

l 

Page 10 
September 24, 1994 
Submission# 9409000403 
Order# 3923,8 
FDER CompQAP# 920323G 
HRS Certification# EB6349, 86413 

Sample I.D.: Patricia 5 
Collected: 09/20/94 13: 30 
Received: 09/22194 10:00 
Collected by: R. Lewis C. Kruer 

~ETER RESULT ~ METHOD DET.LIMIT EXTRACTED ANALYZED ANALYST 
.'t. 

1er, TCLP BDL mg/L llll/7760 0.10 

0 •BDL: Indicates Anal e is Below Detection Lim.it••• 
•

0 work Subcontractefto Outside Labs Denoted by HRS Cert ID in Analyst Field*•• 
*"'*Qualifier following result conforms to FAC 17-160 Table 7••• 

· •••unless otherwise noted, mg/Kg denotes wet weight••• 

09/22/'H 09/23/94 JW 

Ir 



IEWISE0004 71 
... obinLewis 
Lewis Environmental Services 
~54 Jet view Cir. 
ampa, FL 33634 

ite Location/Project 
liarquesas Key 

US Navy-Patricia Target Assess 

ia.AMETER .. 
!i Extraction Procedure 

nic 

' .snic, 'l'CLP 

1~ 

!um, TCLP 

rum 
'· TCLP i.aml.u.m., 

Jmium 
• U'om.ium, TCLP 

r 
1'!' 
tad, TCLP 

lcury, TCLP 

• ercury 

l•nium 

• t.Lenium, TCLP 

,.ver 

• 

RESULT 

DOHE 

BDL 

BDL 

35.2 

BDL 

BDL 

DDL 

4.25 

6DL 

4.03 

BDL 

BDL 

BDL 

BDL 

POL 

3.43 

UNITS METHOD 

llll Extre.ct 

mq/i:q 3050/7061 

1119/L 1311/7061 

1119/11:9 3050/7080 

mg/L 1311/7080 

mg/lg 3050/7130 

1119/L 1311/7130 

mg/Xg 3050/7190 

1119/L 1311/7190 

1119/Jtq 3050/7420 

mq/L 1311/7421 

m9/L 1311/7470 

1119/Kg 7471 

lll9/Kg 3050/7741 

1119/L 1311/7741 

mg/J.9 3050/7760 

Page 11 
September 24, 1994 
Submission# 9409000403 
Order # 39239 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 6 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMI'r EXTRACTED ANALYZED ANALYST 

09/22/94 09/2l/94 LRW 

1.0 09/2 3/94 051/23/94 JW 

0.01 09/22/94 09/2l/94 J1f 

1.0 09/23/94 09/23/94 Jll 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.05 09/22/94 09/23/94 JW 

1.0 09/23/514 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 .rw 

o.oos 09/22/94 09/23/94 CP 

0.001 09/.22/94 09/2 .J/94 CP 

0.100 09/22/94 051/23/94 CP 

1.0 09/23/94 09/23/514 CP 

0.01 09/22/94 09/23/94 CP 

l.O 051/23/94 09/23/'H JW 



I :..EWISE0004 71 
Robin Lewis 

1 
l.ewis Environmental Services 
5454 J etview Cir. 
ram.pa. FL 33634 

I Site Location/Project 
Marquesas Key 

I 
US Navy-Patricia Target Assess 

I.:~ RAMETER 
r-

Silver t TCLP 

.:::: 

RESULT UNITS 

BDL mg/L 

**•BDL: Indicates Analyte is Below Detection Limit••• 

METHOD 

1311/7760 

Page 12 
September 24, 1994 
Submission # 9409000403 
Order # 39239 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 6 
Collected: 09/20/94 13:30 

09/22/94 10:00 Received; 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

0.10 O'J/22/'H O'J/2.l/''H J'tt' 

***Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field.,... 
\ t ..... Qualifier following result conforms to F AC 17-160 Table 7* ** 
ll ·_ 0 •Unless otherwise noted, mg/Kg denotes wet weight••• 

.J 

., 



Page 13 
~WISE0004 71 September 24, 1994 

~ bin Lewis Submission # 9409000403 
Lewis Environmental Services Order # 89240 

' J454 Jetview Cir. FDER CompQAP# 920323G 
'I'ampa, FL 33634 HRS Certification# E86849, 86413 

I: 

)3ite Location/Project Sample I.D.: Patricia 7 .... ~ 
Marquesas Key Collected: 09/20/94 13:30 
US Navy-Patricia Target Assess Received: 09/22/94 10:00 

Collected by: R. Lewis C. Kruer 

~ 
l!RAMETER RESULT UNITS METHOD DET.LIMIT EXTRACTED ANALYZED ANALYST 

~ 
TCl.P E~traction Procedure DONE 1311 Extract O'J/22/"J4 O'J/l3/'J4 LRW 

I 

1eni.c BDL mg/Kg 3050/7061 1.0 09/23/94 O'J/2J/'J4 J'W 

.... 
Ar•enic, TCLP BDL mg/L 1311/7061 0.01 09/2l/'J4 09/23/94 JW 

ium 38. 9 mg/Kg 3050/7080 1.0 09/23/'J4 09/23/94 JW 

-
;1 hrium, TCLP BDL mg/L 1311/7080 0.10 O'J/22/'J4 09/23/94 .JW 

r~~ 
BDL mg/Kg 3050/7130 1.0 09/23/94 09/2'3/94 JW ... 

Cadmium, TCLP BDL mg/L 1311/7130 o.os 09/22/94 O'J/23/94 JW 

·t\omium 5.05 mg/Kg 3050/7190 LO O"J/23/94 O'J/23/94 JW 

Chromium, TCLP DDL mg/L 1Jll/7l'JO 0.10 O'J/22/94 09/2J/'J4 JV 

!rd J,5li mg/Kg 3050/7420 1.0 09/23/94 O'J/23/94 JW 

Lend, TCLP BDL mg/L 1311/7421 0.005 O'J/22/94 O'J/23/94 CP 

rcury, TC.LP BDL mg/L 1311/7470 0.001 09/22/94 09/23/94 CP 
I < 

Mercury BDL mg/Kg 7471 0.100 O'J/23/94 09/23/94 CP 

lenium DDL mg/Kg 3050/7741 l. 0 051/22/514 09/23/94 CP 

-
Salenium, TCLP BDL mg/L 1311/7741 0.01 051/22/94 09/23/94 CP 

·[ lver 4.00 mg/Kg 3050/7760 1.0 09/23/94 09/23/94 JW 



1EWISE0004 71 
tobin Lewis 

Lewis Envirorunental Services 
454 J etview Cir. 
~ampa, FL 33634 

l)ite Location/Project 
;farquesas Key 
US Navy· Patricia Target Assess 

I 
llAMETER I 

.. 
~er, TCLP 

-

RESULT UNITS METHOD 

BDL 1129/L 1311/7760 

Page 14 
September 24, 1994 
Submission # 9409000403 
Order # 39240 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 7 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

0.10 09/22/94 09/23/94 JW 

( .... BDL: Indicates An.al e is Below Detection Limit••• 
••• Work Subcontracte~o Outside Labs Denoted by IIBS Cert ID m Analyst Field 

r**Qualifier following result conforms. to FAC 17-160 Table 7••• 
.... Unless otherwise noted, mg/Kg denotes wet weight••* 

• •• 

~ 
I 
I 
I 
I 
I 
I 
I 
I 



' 

j 

wis Environmental Services 
54 J etview Cir. 

pa, FL 33634 

ite Location/Project 
i Iarquesas Key 
US Navy· Patricia Target Assess 

I llAMETER 
•1~ 

I 1 •• 
C.ll Extraction Procedure 

·~nic 
~1enic, l'CLP 

'l-Wll 
ll}l um 
•• I TCLP 

,. io..ium . 
:tdmium, TCLP 

omiu.m 
t 

1tomium, TCLP 

Id .. 
~ad, TCLP 

I 

If cury, TCLP 
.... 
~ercury 

f s.cnium ... 
Solonium, TCLP 

' : .ver 

RESULT UNITS METHOD 

DONE lJll Extract 

BDL rr.g/Kg 3050/7061 

BDL m.g/L 1311/7061 

J4.B mg/it:g 3050/7080 

BDL mg/L 1311/7080 

DDL mg/Kg 3050/7130 

BDL 1119/L 1311/7130 

5.03 mg/Kg 3050/7190 

BDL m.g/L 1311/7190 

3.47 mg/Kg 3050/7420 

BDL mg/L llll/7421 

.BDL mg/L 13ll/H70 

BDL mg/Kg 7471 

BDL mg/l.9 3050/7741 

BDL mg/L 1311/7741 

4..77 mg/7'g 3050/7760 

Page 15 
September 24, 1994 
Submission # 9409000403 
Order # 39241 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 8 
Collected: 09/20/94 13:30 
Received: 09/22194 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

09/22/94 09/23/H I.JUI 

1.0 09/23/94 09/ll/94 .JW 

0.01 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/94 09/ll/94 J1'f 

0.05 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

l.O 09/ll/94 09/23/94 JW 

0.005 09/22/94 09/23/94 CP 

0.001 09/22/94 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

1.0 09/23/94 09/23/94 CP 

0.01 Og/22/94 09/23/94 CP 

1.0 051/23/U 09/2J/94 JW 



I ~WISE0004 71 
~bin Lewis 
Lewis Envirorunental Services 

b54 Jet view Cir . 
... ampa, FL 33634 

'te Location/Project 
1vLarquesas Key 
US Navy-Patricia Target Assess 

Page 16 
September 24, 1994 
Submission # 9409000403 
Order# 39241 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 8 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

~AMETER RESULT UNITS METHOD DET.LIMIT 
;1. 
~ve.r, TCLP BDL m9/L 1311/7760 0.10 

• 

:s. 0 BDL: Indicates Annlyte is Below Detection Limit ... • 
u•work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field ..... 
.. Qualifier following result conforms to F AC 17· 160 Table 7••• 
0 U nless otherwise noted, mg/Kg denotes wet weight••• ) · 

~· 

~ 
1 

I u 
I 

l 
r 

I al 

J 
, 

EXTRACTED ANALYZED ANALYST 

09/22/94 09/23/94 JW 



-~ i.F.WISE0004 71 
~bin Lewis 
Lewis Environmental Services 

b~ ~ et'liew Cir. 
ampa, FL 33634 

ite Location/Project 
arquesas Key 

US Navy-Patricia Target Assess 

I ;ETER 

~P Extraction Procedure 

~enic 

• ~aenlc, TCLP 

ium 
~ 

._J 

11.rium, TCLP 

't1um 
admiwn, TCLP 

·om.ium . .. 
:hromium, 'ICLP 

] d 
·-
~ead, TCLP 

~ frcury, TCLP 

ID 

r ercury 

: enium 
• I -Selenium, TCLP 

I · f}ver 
-

I, 
I 

I 

I 

I 

RESULT UNITS · METHOD 

DONE 1311 Extra.ct 

BDL m.9/Kg 3050/7061 

llOL mg/L 1311/7061 

32.6 1119/]1;9 3050/7090 

BDL mg/L 1311/7090 

BDL mg/K9 3050/7130 

BDL m9/L 1311/"1130 

7.Bl 1119/'Xg JOS0/7190 

BDL mg/L 131.1/1190 

3.34 111g/K9 3050/7420 

BDL mg/L 1311/7421 

BDL m9/L 1311/7470 

BDL m.9/1'9 7471 

BDL mg/Kg 3050/7741 

BDL mg/L 1311/7741 

4.04 mg/Kg 3050/7760 

I 

Page 17 
September 24, 1994 
Submission # 9409000403 
Order # 39242 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 9 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

09/22/94 09/23/94 LRW 

1.0 09/23/94 09/23/94 JW 

0.01 09/22/94 09/23/94 JW 

1.0 09/23/'H 09/23/94 .nf 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/'H J'ri 

0.05 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.005 09/22/94 09 /2 3 / U CP 

0.001 09/22/94 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

l.O 09/23/'H 09/23/94 CP 

0.01 09/22/94 09/23/94 CP 

1.0 09/23/94 09/23/94 JW 

' 



lEwr8E0004 71 
obin Lewis 
·ewis Environmental Services 
i54 .Jet view Cir. 

J. um pa, FL 33634 

ite Location/Project 
1v!arq uesas Key 
US Navy-Patricia Target Assess 

.Page 18 
September 24, 1994 
Submission # 9409000403 
Order# 3'9242 
FDER Co.mpQAP# 9203230 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 9 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 

- ~ 
Collected by: R Lewis C. Kruer 

l:AMETER RESULT UNITS ME'I'HOD DET.LIMIT , 
r' 
lver, TCLP BDL .m.9/L 1311/7760 0.10 

~ ·. 
•**BDL: Indicates Analyte is Below Detection Limit••• 
n•w ork Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 

. ~*"'Qualifier following result conforms to F AC 17-160 Table 7• .. 
,: ~••unless otherwise noted) mg/Kg denotes wet weight 0 • 

EXTRACTED ANALYZED ANALYST 

09/22 /94 09/23/94 .JW 



I 
1 r."RWISE0004 71 

'&'bin Lewis 

I 
I 
I 
I 
I 

I 
I 
I 

Lewis Environmental Services 
)454 Jetview Cir. 
Tampa, FL 33634 

3ite Location/Project 
i\1arquesas Key 
US Navy-Patricia Target Assess 

~ETER 
r~ 
·~ . f LP Extraction Procedure 

~ enic . . . 
Lrsonic, 'ICLP 

!' ium 

Barium, 'ICLP 

I 
~imium 
- l 

~lad.mi um, TCLP \ 

n QC).i.wn 

~. 

Chroirium 1 TCL'.P 

:q d 
~. 
Lead, TCLP 

"'\ 1/ tcury, TCU> 

r-~ • 
Mercury 

{ } oniwn 

Selenium, TCU> 

ftver 

= 

' 

RESULT UNITS 

DONE 

.BDL mq/r..9 

BDL mq/L 

23.S mg/Kg 

BDL m.9/L 

BDL mg/Kg 

BDL mg/L 

S.Ol m9/.K9 

BDL mq/L 

3.04 mg/Kg 

BDL m9/L 

0.001 mg/L 

DDL m.9/Kg 

DOL m9/K9 

BDL m9/L 

5.15 mg/Kg 

METHOD 

1311 Extract 

3050/7061 

1311/7061 

3050/7080 

1311/7080 

3050/7130 

1311/7130 

3050/7190 

1311/7190 

3050/7420 

1311/7421 

1311/7470 

7471 

3050/7141 

1311/7741 

3050/7760 

Page 19 
September 24, 1994 
Submission# 9409000403 
Order # 39243 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 10 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

09/22/94 09/23/514 LRW 

l.O 09/23/94 09/23/94 JW 

0.01 09/22/94 09/23/94 .JW 

1.0 09/23/94 09/23/94 JW 

0.10 051/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.05 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.005 09/22/94 09/23/94 CP 

0.001 09/22/94 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

1.0 09/23/94 09/23/94 CP 

0.01 09/22/')4 09/23/')4 CP 

1.0 09/23/94 09/23/94 JW 



~l l 

fJ ~WISE0004 71 
tlobin Lewis 
Lewis Environmental Services 
1454 Jetview Cir . 

.1."'nmpa, FL 33634 

>ite Location/Project 
iviarquesas Key 
US Navy-Patricia Target Assess 

UM ET ER RESULT UNITS . 

BDL mg/L 

"'' .. •BDL: Indicales Analyte is Below Detection Limit .... 

ME,THOD 

1311/7760 

Page 20 
September 24, 1994 
Submission # 9409000403 
Order # 39243 
FDER CompQAP # 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 10 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

0.10 09/22/~4 09/23/94 

•
0 Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 

- .... Qualifier following result conforms to FAC 17-160 Table 7••• 

"' 
.,..,..Unless otherwise noted, mg/Kg denotes wet weight 0 • 



I 
IEWISE0004 71 

·obin Lewis 
Lewis Environmental Services 
l54 Jetview Cir. 
iunpa, FL 33634 

ite Location/Project 
.i.tlarquesas Key 
US Navy-Patricia Target Assess 

I 
P•.AMETER -Ir<:~ Extraction Procedure 

~nic 

IAr'enic, TCLP 

l\f-um 
81.'1.um, TCL.P 

cfOi.ium ... 
Cadmiwu, TCLP 

cf cm.ium 

L 
ChrOllli um 1 TCL.P 

:r 
l.ea.d, TCLP 

,,, tcury, TCLP -. 
Mercury 

~ [enium 

Seleniwn, TCLP 

~~vor 

1f 1 

RESULT 

DONE 

BDL 

BOL 

35.9 

I\DL 

BDL 

BOL 

4.SJ 

BDL 

3.26 

DOL 

0.001 

BDL 

BDL 

BDL 

2.93 

UNITS METHOD 

1311 Extract 

m9/X9 JOS0/706 l 

mg/L 1311/7061 

m9/X9 3050/7080 

mg/L 1311/7080 

mg/'I..9 3050/7130 

mg/L llll/7130 

mg/Kg 3050/7190 

mg/L 1311/7190 

mg/:Kg 3050/7420 

m.9/L 131117421 

lllg/L 1311/7470 

mg/Kg 7471 

mg/Kg 3050/7741 

111.<:z/L 1311/7741 

m9/K9 3050/7760 

Page 21 
September 24, 1994 
Submission # 9409000403 
Order # 39244 
FDER CompQAP# 9203.23G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 11 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

09/22/94 09/Jl/94 LRW 

l.O 09/23/94 09/23/94 JW 

0.01 09/22/94 09/23/94 J\il 

l.O 09/23/94 09/23/U 3W 

0.10 09/22/94 09/23/U .;rw 

1.0 09/23/94 09/23/94 Jli 

o.os 09/22/94 09/23/9.C, .!ff' 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

l.O 09/23/94 09/23/94 JW 

0.005 09/22/94 09/23/94 CP 

0.001 09/l':J./94 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

l.O 09/23/94 09/23/94 C'P 

0.01 09/22/94 O'J/23/94 CP 

1.0 09/23/94 09/23/94 .JW 



] 
... 
1EWISE0004 71 
kobin Lewis 
Lewis Environmental Services 
i)454 J etview Cir. 
· ampa, FL 33634 

3ite Location/Project 
""Marquesas Key 
US Navy-Patricia Target Assess 

Page 22 
September 24, 1994 
Submission# 9409000403 
Order # 39244 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D .: 
Collected: 
Received: 

Patricia 11 
09/20/94 13:30 
09/22/94 10:00 

J Collected by: R. Lewis C. Kruer 

i.§RAMETER RESULT UNITS METHOD DET.LIMIT EXTRACTED ANALYZED ANALYST 
tr;;:.,1 

p: vor, 

[.-
'ICLP llOL 1119/L llll/7760 0.10 OSl/:z2/'4 '09/23/94 JW 

j ... . BDL. Indicates Analyte IS Below Detection Limit••• 
•••work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 

.. ·•••Qualifier following result conforms to FAC 17-160 Table 7••• -
- ••*Unless otherwise noted, mg/Kg denotes wet weight 0 • 
II• . 

Cll' 



_ Jl 



..EWISE0004 71 
&bin Lewis 
Lewis Environmental Services 
1454 Jet view Cir. 
-{'ampa, FL 33634 

3ite Location/Project 
_\1arquesas Key 
US Navy·Patricia Target Assess 

Page 24 
September 24, 1994 
Submission # 9409000403 
Order # 39245 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 12 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

E=E=T=E=R=========t=RE=S=UL=T=.==4=U=N=. I=T=S==='-M=E=T=H=O=D==l=D=E=T=.=L=I=.M=I=. T='=E=- X=T=RA=C=T=E=D=4=AN=AL=Y=Z=E=D=l=AN==AL=Y=S=T~I 
S~.:ve.r, TCLP BDL 1119/L 1311/7760 0.10 09/22/94 09/23/94 JW 

***BDL: Indicates Analyte is Below Detection Limit**• 
***Work Subcontracted to Outside Labs Denoted by !IRS Cert ID in Analyst Field••• 
•••Qualifier following result conforms to FAC 17-160 Table 7••• 
·*....,Unless otherwise noted, mg/Kg denotes wet weight••• 



I~ 

[i 

I 
Page 25 

LEWISE0004 71 September 24, 1994 
Robin Lewis Submission# 9409000403 

I 
Lewis Environmental Services Order '# 39246 
5454 Jet view Cir. FDER CompQAP# 920323G 
Tampa, FL 33634 HRS Certification# E86349, 86413 

t Site Location/Project Sample I.D.: Patricia 13 
Marquesas Key Collected: 0,9/20/94 13:30 
US Navy-Patricia Target Assess Received: 09/22/94 10:00 

Collected by: R. Lewis C. Kruer 

RAMETER RESULT UNITS METHOD DET.LIMIT EXTRACTED ANALYiED ANALYST 
-

·._p Ext.raction Procedure DOHE 1311 Extract 09/22/94 09/23/94 LRW 

enic BDL mg/Kg 3050/7061 l.O 09/23/94 09/23/94 JW 

,...senic, TCLP BDL mg/L 1311/7061 0.01 09/22/94 09/23/94 ;:JW 

• riu.m 45.0 mg/Kg 3050/7080 1.0 09/23/94 09/23/94 JW . 
~ .. rium, TCL.P DOL mg/L 1311/7080 0.10 09/22/94 09/23/94 JW 

r: :im.ium BDL mg/J::g 3050/7130 1.0 09/23/94 09/23/94 J1I 

I 
i ~ .. dm.i Wl11 TCL.P BDL m9/L 1311/7130 0.05 09/22/94 09/.23/94 .ra 

t~ rocium 
5.92 m9/J.:9 3050/7190 l.O 09/23/94 09/23/94 .JW 

' 

I mromium, TCLP BOL mq/L 1311/71510 0.10 09/22/94 09/23/94 J'W 
I 

,a.d 4.15 m9/X9 . 3050/7420 1.0 09/23/94 09/23/94 J'W 

i.ead, TCU> DDL .m.9/L llll/7421 o.oos 09/22/'H OSl/23/94 CP 

i rcury, TCLP BOL mg/L 1311/74.70 0.001 09/.22/94 09/23/94 CP 

nercury BOL mg/lg 7471 0.100 ' OSl/23/94 09/23/94 CP 

lenium BOL m.g/Jt9 3050/7741 1.0 09/23/94 09/23/94 CP 

I 

selenium, TCLP BDL 1119/L 1311/7741 0.01 09/22/94 09/23/94 CP 

~ ; lver 3.54 m9/'K9 3050/7750 1.0 OSl/23/94 09/23/94 JW 

' 
-~ 



I ~WISE000471 
'iobin Lewis 
TJewis Environmental Services 
i454 Jetview Cir. 
i'empa, FL 33634 

I 3ite Location/Project 
Marquesas Key 

Page 26 
September 24, 1994 
Submission # 9409000403 
Order # 39246 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 13 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 ts Navy-Patricia Target Assess 
Collected by: R. Lewis C. Kruer 

~ ,lAMETER RESULT UNITS METHOD DET.LIMIT 

llver, TCLP BDL inq/L 1311/7760 0.10 

... BDL: Indicates Analyte is Below Detection Limit .... • 
•••work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 
•••Qualifier following result conforms to FAC 17-160 Table 7••• 
•

0 Unless otherwise noted, mg/Kg denotes wet weight••• 

EXTRACTED ANALYZED ANALYST 

09/22/9-C 09/23/94 JW 



LEWISE0004 71 
Robin Lewis 
Lewis Environmental Services 
5454 Jetview Cir. 
Tampa, FL 33634 

Site Location/Project 
M K arquesas ey 
US Navy-Patricia Target Assess 

UlRAMETER 
w. 

~LP Extraction Procedure 

~aenic 

_aenic, TCLP 

' ~rium 

.rium, TCLP 

~ edm.ium 

\.~dm.ium, TCLP 
' 

·
1
.romiulll 

.. uromium, TCLP 

ad , 

-.<1ad, TCLP 

,1rcury, TCLP 

no:rcury 

:lenium 

.>elenium, TCLP 

Llvu 
i 

I 

-

RESULT UNITS METHOD 

DONE 1311 Extract 

DDL mg/Kg 3050/7061 

BDL mg/L 1311/7061 

29.6 mg/Kg 3050/7080 

DDL mg/L 1311/7080 

BDL mg/Kg 3050/7130 

BDL mg/L 1311/7130 

4.21 mg/Kg 3050/7190 

BDL mg/L 1311/7190 

3.49 mg/Kg 3050/7420 

DDL mg/L lJll/7421 

DDL mg/L lJll/7470 

BDL mg/Kg 7471 

BDL mg/Kg 3050/7741 

BDL mg/L 1311/7741 

2.45 mg/Kg 3050/7760 

Page 27 
September 24, 1994 
Submission # 9409000403 
Order # 3924 7 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D .: Patricia 14 
c 11 o ected: 09/20/94 13 30 : 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

09/22/94 09/23/94 LRN 

l.O 09/23/94 09/23/94 JW 

0.01 09/22/94 09/23/94 JW 

l. 0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

l.O 09/23/U 09/23/94 J'W 

0.05 09/22/94 09/23/94 JW 

l.O 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 J'W 

1.0 09/2.'.l/94 09/23/94 JW 

0.005 09/22/94 09/23/94 CP 

0.001 09/22/94 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

l.O 09/23/94 09/23/94 CP 

O.Ol 09/22/94 09/23/94 CP 

l.O 09/23/94 09/23/94 J'W 



Environmental Services 
JeMewCir. 

FL33634 

Location/Project 
arque.sas Key 

US Navy-Patricia Target Assess 

Page 28 
Septemher 2-4 1994 
Submission # 9409000403 
Order # 3924 7 
FDER CompQAP# 920323G 
IffiS Certification# E86349, 86413 

Sample l.D.: Patricia 14 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

:fPMETER RESULT UNITS METHOD DET.LIMI!_£' 

F.:vor, TCLP BDI.. mg/L 1311/7760 0.10 

-

\! A· .... • ••• BDL. Indicates Analyte is Below Detection Limit 
*0 Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 
*"'Qualifier following result conforms to F AC l 7·160 Table 7 ••• 

a 110Unless otherwise noted, mg/Kg denotes wet weight••• 

EXTRACTED ANALYZED AllALYST 

09/22/'H 09/23/94 Jll 



~WISE0004 71 
kobin Lewis 
Lewis Environmental Services 
l454 Jetview Cir. 
fampa, FL 33634 

Bite Location/Project 
Marquesas Key 
US Navy· Patricia Target Assess 

I ~ETER 

~ !xtr&ction Procedure 

J onie 

~enic, TCLP 

.riwa. 
~ 

i11111, TCLP 

lfllum 

Riuum, TCI.P 

~om.ium 

a oir.ium, TCLP 

lld 
lk TCLP 

rr:ury, TCLP 

R cury 

tj-enium 

l enium, TCLP 

a-vor 

H 

~ 
I 

RESULT 

DONE 

BDL 

BDL 

42.0 

BDL 

BDL 

BDL 

5.42 

BDL 

3.54 

DDL 

BDL 

BDL 

DDL 

BDL 

3.45 

UNITS METHOD 

1311 Extract 

rn9/F.g 3050/7061 

mg/L 1311/7061 

rn9/Xg 3050/7090 

mg/L 1311/7080 

mg/Kg 3050/7130 

mg/L 1311/7130 

m.9/.Kg 3050/7190 

mg/L 13'11/7190 

m.9/.K9 3050/7420 

1119/L 1311/7421 

mg/L 1311/7470 

mg/Kg 7471 

mg/J.g 3050/7741 

mg/L 1311/7741 

1119 /J:g 3050/7760 

Page 29 
September 24, 1994 
Submission # 9409000403 
Order # 39248 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 15 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED· ANALYST 

09/22/94 09/23/94 LRW 

l.O 051/23/514 09/23/94 JW 

0.01 OSl/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/'J4 09/23/94 JW 

l.O OSl/23/94 09/2j/94 JW 
--

o.os 09/22/94 09/23/94 JW 

1.0 09/23/94 OSl/ll/94 JW 

0.10 09/22/94 09/23/'4 JW 

1.0 09/23/94 09/23/94 Jll 

o.oos 09/22/94 09/23/94 CP 
---

0.001 09/22/94 09/23/Sl4 CP 

0.100 09/23/94 O'J/23/94 CP 
- ---

l.O 09/23/94 09/23/94 CP 

0.01 09/22/94 09/23/94 CP 

1.0 09/23/94 0.9/23/94 JW 



J kWisE000471 
~bin Lewis 
/-,Owis Environmental Services 
l J 54 Jetview Cir. 

... ampa, FL 33634 

ite Location/Project 
.1.vlarquesas Key 
US Navy-Patricia Target Assess 

[ 
1li'.AMETER -. 
~ 

!llver, TCL.P 

I 

RESULT UNITS METHOD 

BDL 1119/L 1311/7760 

Page 30 
September 24, 1994 
Submission # 9409000403 
Order # 39248 
FDER CompQAP# 920323G 
HRS Certification# E86349, 86413 

Sample I.D.: Patricia 15 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

0.10 09/22/94 09/23/94 JW 

~-.. BDL: Indicates Analyte is Below Detection Limit .. • 
0 •Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field"' .. 
••Qualifier following result conforms to FAC 17-160 'ruble 7••• 

'
0 Unless otherwise noted, mg/Kg denotes wet weight .. • 



EWISE0004 71 
obin Lewis 

~ewis Environmental Services 
i54 J etview Cir. 

... ampa, FL 33634 

ite Location/Project 
vfarquesas Key 

US N avy·.Patricia Target Assess 

f 
I .AMETER 

~LP Extraction Procedure 

' -
l: :nic 

-
U'aenic, TCLP 

~ .Ulll. 

-
alnum, TCLP 

~ i.ium -
Ca.dmluru, TCLP 

~I )mi um 

-
rchrcm.ium, TCLP 

lL :l 

-
Lead, TCLP 

ff cury, TCLP 

-
Mercury 

s enium 

-
I Solanium, TCLP 

s ver 
I .... . 

RESULT ~ METHOD 

DONE 1311 Extract 

noL t11g/11'.g 3050/7061 

BOL 111g/L 1311/7061 

35.4 mg/Kg 3050/7000 

BOL mg/L 1311/7080 

BDL mg/Kg 3050/7130 

BDL 1119/L 1311/7130 

4.39 mg/Kg 3050/7190 

BDL mg/L lJll/7190 

3.70 mg/11'.g 3050/7420 

BDL 1119/L 1311/7421 

0.001 mg/L 1311/7470 

BDL mg/Kg 7471 

BOL mg/Kg J050/7741 

DDL mg/L 1311/7741 

J.OB mg/K<J 3050/7760 

Page 31 
September 24) 1994 
Submission # 9409000403 
Order # 39249 
FDER CompQAP# 920323G 
IffiS Certification# E86349, 86413 

Sample l.D.: Patricia 16 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

09/22/94 09/23/94 I.RH 

1.0 09/23/'H 09/23/94 .JW 

0.01 09/22/H 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/23/94 JW 

l.O 09/23/94 OrJ/23/94 JW 

o.os 09/22/94 09/23/94 JW 

1.0 09/23/94 09/23/94 JW 

0.10 09/22/94 09/:ZJ/94 .:m 

1.0 09/23/94 O'J/23/94 JW 

o.oos 09/22/94 09/23/94 CP 

0.001 09/22/94 09/23/94 CP 

0.100 09/23/94 09/23/94 CP 

1.0 O'J/23/94 09/23/!14 CP 

0.01 09/22/94 09/23/94 CP 

1.0 09/23/94 09/23/94 JW 



~.£WISE0004 71 
~bin Lewis 
Lewis Environmental Services 
)454 J etview Cir. 
rampa, FL 33634 

-Site Location/Project 
.i.V1arquesas Key 
US Navy-Patricia Target Assess 

l 

ETER RESULT 

BDL mg/L 

••BDL: Indicates Analyte is Below Detection Limit••• 

METHOD 

llll/7760 

Page 32 
September 24, 1994 
Submission # 9409000403 
Order # 39249 
FDER CompQAP# 920323G 
ImS Certification# E86349, 86413 

Sample I.D.: Patricia 16 
Collected: 09/20/94 13:30 
Received: 09/22/94 10:00 
Collected by: R. Lewis C. Kruer 

DET.LIMIT EXTRACTED ANALYZED ANALYST 

0.10 09/22/'J4 O'J/23/94 

•••Work Subcontracted to Outside Labs Denoted by HRS Cert ID in Analyst Field••• 
u•Qualifi~r following result conforms to F AC 17-160 Table 7 ••• 
•••Unless otherwise noted, mg/Kg denotes wet weight••• 

Michael A. Spitzer, Director 



PRECISION ENVIRONMENTAL LABORATORY QA/QC REPORT 
SUBMISSION#:9409000403 ORDER#:39233 
Lewis Environmental Services 
Marquesas Key 

I us I ics I ' ICS r•hod I Ba.ck- I Matrix I Analyte Observed True Recovery Blank ground SPJtl 
Value Value Observed 

Arsenic 0.0940 0.10 94.00 BDL o.oo 0.0200 
Bariuill. 1. 0500 LOO 105.00 BDL o.oo 2.0400 
Cadmium o. 0710 0.09 eS.23 BDL o.oo 39.0000 
ChromiWll 0. 9120 0.92 99.45 BOL o.oo 34.7000 
Lead 0.1320 0.14 92.96 BDL o.oo 40.2000 
Mercury o. 0079 0.01 71.82 BDL o.oo 0.0200 
Seleniuill. 0.1770 0.21 as.10 BDL o.oo 0.0250 
Silver 0.9900 l.00 n.oo BDL 0.00 1.7200 
Ar1enic, TCLP o. 0940 0.10 94.00 SOL o.oo 0.0200 
BariWll, TCLP 2.3800 2.00 119 .oo BDL o.oo 4.9400 
CadmiWll, TCLP 0.0710 0.08 BS.54 BOL o.oo u. 7000 
ChrOlll.ium, TCLP 0.9000 0.92 99.15 BDL o.oo (.8000 
Lead, TCLP 0.1270 0.14 89. 44 BDL o.oo 0.0120 
Mercury, TCLP 0.0079 0.01 71. 82 BDL o.oo 0.0200 
SeleniUD, TCLP 0.1770 0.21 65.10 BDL o.oo 0.0250 
Silver, TCLP 0.3520 0.33 108.31 BDL o.oo S.0800 
TCLP Ext u .ctio:i. Procedure o.oo o.oo BDL o.oo 

Matrix I Spike I' sm I' sm I SPJC2 Amount Recv ry Recvry 
Observed Added 

0.0200 0.02 100.00 100.00 
2.0JQO 2.00 102.00 101. so 

37.8000 40.00 95.00 U.50 
35.1000 40.00 86.75 87.75 
39.4000 40.00 100.50 98.SO 

0.0200 0.02 95.00 95.00 
0.0250 0.02 125.00 125.00 
1.8000 2.00 86'. 00 90.00 
0.0200 0.02 100.00 100,00 
4. 9900 s.oo 98.80 H.80 

44. 5000 45.00 99.33 U.89 
4. 8100 5.00 96.00 96.20 
0.0100 0.0 .l 100.00 83.33 
0.0200 0.02 95.00 95.00 
0.0250 0.02 125. 00 125.00 
5.0700 5.00 101. 60 101. 40 

o.oo o.oo o.oo 

R.PD 

o.oo 
o.o 
0.53 
1.15 
2.01 
0.00 
o.oo 
4.55 
o.oo 
1.01 
0.45 
0.21 

l8. l8 
o.oo 
o.oo 
0.20 
o.oo 

Page: 1 
Control 1 

llLower I 'Upper I I' RPD I Recovery Recovery =!•ion Seti 
Lim! t Lim.it 

70.00 130.00 30.00 7064 
70.00 130.00 J0.00 7036 
70.00 130.00 JO.OD 7039 
10.00 130.00 30.00 7033 
75.00 125.00 25.00 7038 
70.00 130.00 J0.00 7052 
70.00 130.00 30.00 7050 
70.00 uo.oo 30.00 7040 
70.00 130.00 30.00 7064 
70.00 130.00 3d.oo 7059 
70.00 130.00 30.00 7063 
eo.oo l20.00 30.00 7060 
ao.oo 120.00 J0.00 7051 
60.00 140.00 30.00 7052 
70.00 lJ0.00 30.00 7050 
70.00 130.00 30.00 7062 

0.00 0.00 I o.oo 7034 

LCS •Laboratory Control Sample (Standard reference material pure certified external eource to verify accuracy of inatrw11ent calibration.) 
Background • Concentration of analyto present in u.mple prior to piking. 
RPO •Relative i?ercent Difference (Repreaent•a preci1ion between duplicate analy11i11) 
Spike Amount Added • Actual concentration of respective analyte added and uaed to determine accuracy. 
Method Blank • La.b pure water ri.ln through applicable analyais procedure prior to analyeis. 
Loo..·er ' Upper Recovery Limit - Acceptable ta.rget range in which I.CS and Spike ' Recovery ahould fa.ll. 
RPO Precision Limit .. Acceptable percent difference all01o1ed betveen duplicate analyaia of the same 11a.mple. 
Seti • The phyeical file location in which the raw da·ta re1idea at Preciaion Environ.mental Laboratory• a facility. 

•Qualifier Column Legend 1 P • All QA/QC target limits acceptable. 
F • \U::S Recovery and/or Hatrix Spike ' Recovery and/or RPD fall outeide of target limite. 
H a Precision is acceptable, h01o1ever accuracy hae been affected by matrix interference. 
I • Data ia not available for a.11 fields. 
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Back-

Page: 2 
Control 2 

Analyte Obeerved TZ"lle I ~s I LCS I ' LCS Recovery Blank [Method I go round SPJl:l I Matrix I 
SP~ Amount 

Matrix I Spike I' 6Pll I' SPX2 I Recvry Recvry RPO 11 Lower ' rpper ' Recovery Recovery Precidon Setf I' RPO I 
Value Value Obnrved Obeerved Added Limit Lilzd t Lilzdt 

Araenic o.ouo 0.10 94.00 l!IDL o.oo 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 uo.oo 
Bari= 1.0500 l.00 105.00 BOL o.oo 2.0400 2.0300 2.00 102.00 101.50 o.u 70.00 ll0.00 
CadmiUlll 0.0710 0.08 85.23 l!IDL 0.00 38.0000 37.8000 40.00 95.00 94.50 0.53 70.00 130.00 
ChrcmiUlll o. 9120 0.92 99. 45 BOL o.oo 34. 7000 35.1000 40.00 U.75 87.75 1.15 70.00 130.00 
Lead 0.1320 o.u 92 ·" BDL o.oo 40.2000 39. 4000 40.00 100.50 99.50 2.01 75.00 125.00 
Mercury 0.0079 0.01 71.82 BDL o.oo 0.0200 0.0200 0.02 95.00 95.00 o.oo 70.00 uo.oo 
SeleniUlll 0. 1770 0.21 85.10 BOL o.oo 0.0250 0.0250 0.02 125.00 125.00 o.oo 70.00 130.00 
Silver 0.9900 l.00 u.oo aDL o.oo l. 7200 l.9000 2.00 u.oo 90.00 4.55 70.00 130.00 
Araenic, TCLP 0.0940 0.10 u.oo SOL 0.00 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 lJ0.00 
Barill.Ill, TCLP 2.3800 2.00 119.00 SOL 0.00 4.9400 4.noo s.oo 98.80 n.80 l.01 70.00 130.00 
CadmiWll, TCLP 0.0710 o.oe 85.54 BOL 0.00 44. 7000 u.sooo 45.00 U.33 98.89 0.45 70.00 130. 00 
ChrcmiWll, TCLP 0.9000 0.92 98.15 BDL o.oo 4.8000 4. 8100 5.00 u.oo u.20 0.21 80.00 120.00 
Lead, TCLP 0.1270 0.14 8'.44 BOL 0.00 0.0120 0.0100 0.01 100.00 83.33 18.113 80.00 120.00 
Mercury 1 TCLP 0.0079 0.01 71.82 BOL o.oo 0.0200 0.0200 0.02 95.00 95.00 o.oo 60. 00 140.00 
Selenium, TCLP 0,1770 0.21 85.10 BDL o.oo 0.0250 0.0250 0.02 125.00 125. 00 o.oo 70.00 130.00 
Silver, TCLP 0.3520 0.33 108. 31 BDL o.oo 5.0800 5.0700 5.00 101.60 101.40 0.20 70.00 130.00 
TCLP Extraction Procedure o.oo o.oo BDL o.oo o.oo o.oo o.oo 0.00 o.oo o.oo I 

Qualit~ Aaauranc)f of!icer 

LCS •Laboratory Control S&Jl!Ple (Standard reference material purchaeed from certified external aource to verify accuracy of inatru111ent calibration.) 
Back9round • concentration of &nalyte preaent in ea.mple prior to 1piking. 
R.PO • Relative Percent Difference (Repreaent•a preciaion between duplicate analyei•) 
Spike Amount Added w Actual concentration o! respective analyte added and uaed to determine accuracy. 
Method Blank • Lab pure water run througoh applicable analyaia procedure prior to &nalyaia. 
Lover ' Upper Recovery Limit • Acceptable tar9et ran9e in which LCS and Spike ' Recovery ahould fall. 
R.PO Precision Li.rtit • Acceptable percent difference allOW'ed between duplicate analyaia of the ea.me a&J11ple. 
Setf • The physical file location in which the raw data reeidea at Precision Environ.mental Laboratory•• facility. 

•Qualifier Colullln Le9end : P • All QA/QC target lilllita acceptable. 
F • 'LCS Recovery and/or Matrix Spike ' Recovery and/or RPO fall outside of target limit•. 
H • Precieion ie acceptable, however accuracy hae been affected by matrix interference. 
I • Deta ia not available for all fielda, 

30.00 
30.00 
30.00 
J0.00 
25.00 
30,00 
30.00 
30.00 
J0.00 
30.00 
30.00 
J0.00 
30.00 
JO.CO 
30.00 
30.00 
o.oo 

7064 
7035 
703' 
7033 
7038 
7052 
7050 
7040 
70'4 
7059 
7063 
70,0 
7051 
7052 
7050 
7062 
7034 
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Back-

Page: 3 
Wreck 3 

Analytl!ll Obeerved True I LCS I LCS I ' LC& Recovery Blank rethod I ground SP!tl I Matrix I 6PJt2 Amount 
Katrix lspih I ' SP!tl I ' 6PX2 I Recvxy Recvry lU'D 

II Lower ' I Upper ' Recovery Recovery Precidon Seti I' RPD I 
Value Value Observed Oburved .Added Li.mi t Li.mi t Limit 

Ar1en.i.c 0.0940 0.10 94.00 BDL o.oo 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 130.00 

Barium 1.0500 1.00 105.00 BDL o.oo 2,0400 2.0300 2.00 102.00 101.50 o.o 70.00 130.00 

C a dl!l .i. um 0.0710 0,08 85.23 BDL o.oo J8.0000 37.8000 40,00 95.00 u. 50 0.53 70.00 130. 00 

Chromium o.n20 0 • .92 99 .45 BDL o.oo 34.7000 J5.1000 40.00 86.75 87.75 l.15 70.00 130.00 

Lead 0. l J2 0 0.1' 92. 96 BDL o.oo 40.2000 Jll, 4000 40.00 100.50 .98.50 2.01 75.00 125.00 
Mercury o. 0079 0.01 71.82 BDL o.oo 0.0200 0.0200 0.02 95.00 .95.00 o.oo 70.00 130.00 

Selenium 0 .1770 0.21 85.10 BDL o.oo 0.0250 0,0250 0.02 125.00 125.00 o.oo 70.00 130.00 
silver 0.9900 1.00 99.00 BDL o.oo 1. 7200 1.8000 2.00 86. 00 90.00 4.55 70.00 130.00 
Arsenic, TCLP 0.0.940 0.10 94.0ci BDL o.oo 0.0200 0.0200 0.02 loo.co 100.00 o.oo 70.00 lJ0.00 
Barium, TCLP 2.3800 2.00 119 .oo BDL o.oo 4. 9400 4. 9900 5,00 .98.80 99.80 l.01 70.00 130.00 
cadmium, TCLP 0.0710 0.08 85.54 BDL o.oo 44.7000 44.5000 45,00 99 .33 98.89 0.45 70.00 130.00 
Chram.ium, TCLP 0 • .9000 0.92 98,15 BDL o.oo 4.8000 4.8100 5.00 96.oo 96.20 0.21 eo.oo 120.00 
Lead, TCLP 0.1270 0,14 89.H BDL o.oo 0.0120 0.0100 0.01 100.00 8J,J3 18.18 80.00 120.00 
Mercury, TCLP 0,0079 0.01 71.82 BDL o.oo 0.0200 0.0200 0.02 95.00 95.00 o.oo 60.00 140.00 
SeleniWll, TCLP 0.1770 0.21 85.10 BDL o.oo 0.0250 0.0250 0.02 125.00 125.00 o.oo 70.00 130.00 
silver, TCLP 0.3520 0.33 108,Jl l'IDL o.oo 5.0800 5.0700 5.00 101.60 101.40 0.20 10.00 130.00 
TCLP Extraction Procedure o.oo o.oo BDL o.oo o.oo o.oo o.oo o.oo o.oo o.oo I 

Quality Aeeuranc:/3'f ficer 

LCS •Laboratory Control Sample (Standard reference material purcti:'aaed from. certified external source to verify accuracy of instrument calibration.) 
Background • Concentration of analyta pre1ent in aalllple prior to spiking. 
RPO • Relative Percent Difference (Repreeent•a preciaion between duplicate analyai•) 
Spika Amount Added • Actual concentration ot reepectiva analyta added and uaed to deteno.ine accuracy. 
Y.ethod Blank • L&b pure water run through applicable analyaia procedure prior to analyeia. 
Lower ' Upper Recovery L.i.m.it •Acceptable target range in which LCS and Spike ' Recovery ahould fall. 
RPO Precieion Lim.it • Acceptable percent difference allowed between duplicate analyais of thl!ll aame 1ample. 
Seti •The phyaical file location in which the raw data ree.i.dee at Proci1ion Environmental Laboratory•a facility. 

•Qualifier Column Legend • P • All QA/QC target li.mita acceptable. 
r • \LCS Recovery and/er Matrix Spike ' Recovery and/or RPO fall outside of target limita. 
M a Precision ia acceptable, however accuracy has been affected by matrix interference. 
I • Data ia not available for all fielde. 
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I us I us I' us IMethod I Bae: II:- I Matrix I Analyte Obaerved True Rec:overy Blank ground SP.ltl 
Value V•luo Ob•erved 

Arsenic 0.0940 0.10 94.00 BOL o.oo 0.0200 
BariWll 1.0500 1.00 105.00 BDL 0.00 2.0(00 
Cadmium 0.0710 0.08 85.23 BDL o.oo 38.0000 
ChromiWIL 0.91.20 0.92 99.45 BOL o.oo 34. 7000 
Lead 0.1320 0.14 92.96 BOL o.oo 40 • .2000 
Mercury 0. 0079 0.01 71.82 BOL o.oo 0.0200 
SeleniWIL 0.1770 o. 21 85.10 BDL o.oo 0.0250 
Silver 0.9900 l.00 99.00 BOL o.oo 1. 7200 
Areenic, 'l'Cl.P o.ouo 0.10 94.00 BOL o.oo 0.0200 
Ba.rium, '!'CLP 2.3800 2.00 llll.00 BOL o.oo 4.9400 
Cad.mi Wll 1 'l'CLP 0.0710 0.08 85.54 BOL o.oo u. 7000 
Chromiu.m, 'l'Cl.P 0.9000 0.92 98.15 BDL o.oo 4.8000 
Lead, '!'CLP 0.1270 -0.14 89.44 BDL o.oo 0.0120 
Mercury, 'l'CLP 0.0079 0.01 71.8.2 BOL 0.00 0.0200 
SeleniWll1 '!'CLP 0.1770 0.21 85.10 BOL o.oo 0.0250 
Silver, 'l'CLP 0.3520 o.]) 108.31 BOL 0.00 5.0800 
'!'CLP Extraction Procedure o.oo o.oo BOL o.oo 

Officer 

Matrix rpill:e I ' SPX! I' SP~ I SP~ Amount Recvry Recvry 
Ob•erved Added 

0.0200 0.02 100.00 100.00 
2.0300 2.00 102.00 101.50 

37.8000 40.00 95.00 94 .so 
35.1000 40.00 86.75 87.75 
39.4000 40.00 100.50 98.50 
0.0200 0.02 95.00 95.00 
0.0250 0.02 125.00 125.00 
1. 8000 2.00 86. 00 90.00 
0.0200 0.02 100.00 100.00 
4.UOO 5.00 98.80 99.80 

44.5000 45.00 U.33 98.Bll 
4.8100 5.oo 95.00 u.20 
0.0100 0.01 100.00 83. 33 
0.0200 0.02 95.00 ~5.00 

0.0250 0.02 125.00 125.00 
5.0700 5.00 101.60 101.40 

o.oo o.oo o.oo 

Rl'O 

0.00 
o.u 
0.53 
1.15 
2.01 
0.00 
o.oo 
4.5S 
o.oo 
1.01 
0.45 
o. 21 

19.18 
o.oo 
o.oo 
0.20 
o.oo 

Page: 4 
Wreck 4 

II Lower \ l Upper \ 
Recovery Recovery Preci•ion Sett I' RPD l 
Li.mi t Limit Lim.it 

70.00 130.00 30.00 7064 
70,00 130.00 30.00 7035 
70.00 130.00 30.00 7039 
70.00 130.00 30.00 7033 
75.00 125.00 25.00 7038 
70.00 130.00 30.00 7052 
70.00 130.00 30.00 7050 
70.00 130.00 30.00 7040 
70.00 130.00 30.00 7064 
70.00 130.00 30.00 7059 
70.00 130.00 30.00 7053 
eo.oo 120.00 30.00 7060 
80.00 120.00 30.00 7051 
60.00 140.00 30,00 7052 
70.00 130.00 30.00 7050 
70.00 130.00 30,00 7062 

o.oo 0.00 I o.oo 7034 

LCS •Laboratory Control S11.J11ple (Standard reference material certified external •ource to verify llc:curacy of inatrument c•libration.) 
Background • Concentration of analyte preeent in euiple prior to apikiDg. 
R;D • Relative Percent Difference (Repreeent•a precieion between duplicate analyeie) 
Spike Amount Added • Actual c:oncentration of reepective •nalyte added and ueed to determine 11.ccuracy. 
~ethod Blank • I.Pd> pure water run through applic:a.ble analy•i• procedure prior to analyaia. 
Lo,..er l Upper Recovery Limit a Acceptable target range in which US and Spill:e \ Recovery ehould fall. 
RPO Precieion Limit • Acceptable percent difference allawed between duplic:ate analyei• of the e&llle eainple. 
Seti a The physical file location in which the raw data reeide• at Precieion Environmental Laboratory'• facility. 

•Qualifier Colwnn Legend 1 P - All OA/QC target limits acceptP-ble. 
P • 'US Recovery and/or Matrix Spike \ Rec:overy and/or RPD fall outeide of target limits. 
H • Prec:ieion is acceptable, however aceuracy has been affected by =•trix interference. 
I • Data ill not availP-ble for all fields. 
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-
I ~· I LCS I 'LCS 

1 

... hod I Back- I Matrix I Analyte Obaerved Tru.e R•cavery Bl&nlt ground SP:Kl 
Value Value Observed 

Arsenic 0.0940 " 0.10 94.00 BDL a.oo o. 0200 

Barium 1.0500 1.00 105.00 BDL 0.00 2.0400 

ce.droium o. 0710 o.oe SS.23 BDL o.oo 38.0000 

Chromiwn 0.9120 0,92 99.45 BDL 0.00 34.7000 

Lead 0.1320 0.14 92.96 BDL 0.00 40.2000 
Mercury 0. 0079 0.01 71.82 BDL 0.00 0.0200 
Selenium 0. 1770 0.21 85.10 BDL 0.00 0.0250 
Silver o. 9900 1. 00 99.00 BDL 0.00 1. 7200 
Arsenic, TCLP 0.0940 0.10 94.00 BDL 0.00 0.0200 
Bar.iWD, TCLP 2.3800 2.00 119.00 BDL 0.00 .(.9400 
Cadmium, TCLP 0.0710 o.oe 85.54 BDL o.oo u. 7000 
chromiwn, TCLP 0.9000 0.92 98.15 BDL o.oo (,8000 
Lead, TCLP 0.1270 0.14 U.44 BDL o.oo 0.0120 
Kercury, TCLP 0.0079 0.01 71.82 BDL o.oo 0.0200 
Selenium, TCLP 0.1770 0.21 85.10 BDL o.oo 0.0250 
Silver, TCLP 0. 3520 0.33 108.31 BDL 0.00 5.0800 
TCLP Extraction Procedure o.oo o.oo BDL o.oo 

Mat<ix ISpiko 
1 • SPU I' SPK2 I SPK.2 Amount Rec:v.ry Rec:v.ry RPO 

Observed Added 

0.0200 0.02 100.00 100.00 0.00 
2.0300 2.00 102.00 101.50 o.o 

37.8000 -<l0.00 95.00 u.so 0.53 
35.1000 40.00 85. 75 87.75 1.15 
39.4000 40.00 100.so 98.SO 2.01 
0.0200 Q.02 9S.oo 95.00 0.00 
0.0250 0.02 125.00 125.00 o.oo 
1.8000 2 o 00 I 86.00 90.00 4.55 
0.0200 0.02 100.00 100.00 o.oo 
4. 9900 s.oo u.eo 99.80 J.01 

44. 5000 45.00 519.Jl u.n 0.45 
(,8100 5.00 96.00 96.20 0.21 
0.0100 0.01 100.00 83.33 18.18 
0.0200 0.02 95.00 95.00 o.oo 
0.0250 0.02 125.00 125.00 o.oo 
5,0700 5.00 101.60 101.40 0.20 

o.oo o.oo o.oo o.oo 

J?age: 5 
l>El t:t-icia 5 

I ILower \ IU Recovery )\ Pper \ 

I' UD I Li.mi t ~covecy Preci1ion. 1 Seti 
l..~t Lim.it 

70.00 l 
70.00 l 

o.oo 30.00 7064 
70.00 l o.oo 30.00 7036 
70.00 l 

0.00 30.00 7039 
75.00 l o.oo 30.00 7033 
70.00 l s.oo 25.00 7038 
70.00 l o.oo JO.OD 7052 

I 
70.00 11 o.oo 30.00 7050 
70.00 l o. oo 30.00 7040 
70.00 1 o.oo 30.00 706'.4 

I 70. 00 l o.oo JO.OD 7059 
eo.oo l o.oo Jo.oo 7063 
eo.oo l fl .oo 30.00 70&0 
60.00 l .~ .oo 30.00 7051 
70,00 l .oo 30.00 7052 
70.0Q l .oo 30.00 7050 
o.oo ~'. 00 30.00 7062 

. oo I o.oo 7034 
' 

LCS • Laboratory Control Sample (Standard reference 111a.teria purchased from certified external source to verify accuracy of instrument cal.~ 
B~ckground •Concentration of analyte present in •a.mple prior to spiking. ~ration.) 
RPD • Relative Percent Difference (Represent•• preci•ion between duplicate &nalyai11) 
Spike Amount Added .. Actual concentration of re1pective analyte added and used to determine accuracy. 
Method Blank • Lab pure water run through applicable analysis procedure prior to analyaie. 
Lo.,...er ' Upper Recovery Limit .. Acceptable target range in which LCS and Spike ' Recovery ahould fall. 
RJ'D Preciaion Limit • Jl.cceptable percent difference allowed between duplicate analy11ia of the ea.me sample. 
Sett • The physical file location in which the raw data residee at Precision Environmental La.boratory • a facility. 

•Qualifier Column Legend s P ~ All QA/OC target· limit11 acceptable. 
F .. U..CS Recovery and/or Matrix Spike l Recovery· and/or RPD fall outside of target limits. 
H "' Precision ia aecepta.ble, howe\fer accuracy ha.a been affected by a:iatrix interference. 
I ~ Data ia not available for all fielda. 
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Beck-

Page: 6 
Patricia 6 

Analyte Ob11e~ed Truo I LCS I LCS I ' LCS Recovery Blank rethod I 9round SP.ri'.l I Matrix I Matrix !Spike 
SP~2 Amount I' SP~l I' SPX2 I Recvry Recvry Rl'D ''Lower\ !Upper\ Recovery Recovery Preciaion Seti I' RPD I 

Value Value Oba111~ed Ob•a~ed Added Li.mi t Li.mi t Lim.it 

Arsenic 0.0940 0.10 514. 00 BOL o.oo 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 130.00 

Barium 1.0500 1.00 105.00 BDL o.oo 2.0400 2.0300 2.00 102.00 101.50 o.o 70.00 130.00 

Cadmium 0.0710 o.os 85.23 BDL o.oo 38.0000 37.8000 40.00 95.00 94.50 O.Sl 70.00 130.00 

Chro~um o.u20 0.92 99.4!5 BDL 0.00 34.7000 35.1000 40.00 86.75 87.75 l.15 70.00 130. 00 

Lead 0.1320 0.14 92.96 BDL 0.00 40.2000 39.4000 40.00 100.50 98.50 2.01 75.00 125.00 
Mercury 0.0079 0.01 7l. 82 BDL 0.00 0.0200 0.0200 o. 02 95.00 95.00 0.00 70.00 130.00 
Selenium 0.1770 0.21 BS.JO BDL 0.00 0.0250 0.0250 0.02 125.00 125.00 0.00 70,00 130.00 
Silver 0.9900 1.00 u.oo .BOL o.oo 1. 7200 1.8000 2.00 86.00 90.00 4.55 70.00 130.00 

A.raenic, TCLP 0.0940 0.10 94.00 BDL o.oo 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 lJO. 00 
Barium, TCLP 2.3800 2.00 119.00 BDL o.oo '. uoo 4.UOO s.oo 98.80 99.80 l. 01 70.00 130.00 
Cadmium, :t'CLP o. 0710 o.oe 85.!54 SOL o.oo 44.7000 44.!5000 45.00 99.33 98.89 0.45 70.00 130.00 
Chr0111ium, TCLP 0.9000 0.92 98.15 BOL o.oo 4.8000 4.8100 5.00 96.00 '6.20 0.21 80.00 120.00 
Lead, TCLP 0.1270 0.1' 89.44 BDL o.oo 0.0120 0.0100 0.01 100.00 8J.l3 18.18 80.00 120.00 
Mercury, :rcLP 0.0079 0.01 71. 82 SOL o.oo 0.0200 0.0200 0.02 95.00 95.00 o.oo 60.00 140.00 
Selenium, TCLP 0 .1770 0.21 85.10 BOL o.oo 0.0250 0.0250 0.02 125.00 125.00 o.oo 70.00 130.00 
Silver, :t'CLP o. 3520 O.Jl 108.ll BDL o.oo !5.0800 5.0700 5.00 101,60 101.40 0.20 70.00 130.00 
TCLP Extraction Procedure 0.00 o.oo BDL o.oo o.oo o.oo o.oo o.oo o.oo o.oo I 

LCS a Laboratory Control Sample (Standard reference material urchaaed from certified external source to verify accuracy of in11tru.mect calibration.) 
Background • Concentration of analyto pre•ent in sample prior to •piking. 
RPO ~ Relative Percent Difference (Repreeent•o preci•ion between duplicate analyaie) 
Spike Amount Added • Actual concentration of reepective analyto added and u•ed to determine accuracy. 
Method Blank •Lab pure water run throu9h applicable analy•i• procedure prior to analyaia. 
Lower ' Upper Recovery Lim.it • Acceptable tar9et ran9a in which LCS and Spike l Recovery ehould fall. 
fU'D Precieion Limit • Acceptable percent difference allOW'ed between duplicate analyaie of the e&Jna •ample. 
Set# • The physical file location in which the raw data reeide11 at Precieion !nviron:nental Laboratory•• facility. 

•Qualifier Column Legend J P • All QA/OC target limit• accepta..ble, 
F • \LCS Recovery and/or Matrix Spike a Recove.ry and/or RPP fall out•ide of target lillUte. 
K • Precioion ie accepta..ble, however accuracy haa been affected by matrix interference. 
I • Data is not availa..ble for all fields. 
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PRECISION ENVIRONMENTAL. LABORATORY QA/QC REPORT 
SUBMISSION#:9409000403 ORDER#:39240 
Lewis Environmental Services 
Marquesas Key 

I LCS I LCS 
, • LCS l"etbod I Back- I Matrix I Analyte Obeerved True Recovery Blank ground SPJO 

Value Value Obeerved 

Areenic 0.0.5140 0.10 '4.00 BDL 0.00 0.0200 
Barium. 1.0500 1. 00 105.00 BDL 0.00 2.0400 
Cadmium 0.0710 o.os BS.23 BDL 0.00 38.0000 
Chromium. o. !ii 120 0. !12 .51.51.45 BDL o.oo 34.7000 
Lead 0.1320 0. l.4 92.96 BDL . o.oo 40.2000 
Mercury 0.0079 0.01 71. 82 BD.L o.oo o. 0200 
Selenium 0.1770 0.21 85.10 BDL o.oo 0.0250 
Silver 0.9900 l.00 99.00 BDL o.oo 1. 7200 
Ar•enic, TCLP 0.0940 0.10 .514. 00 BDL o.oo 0.0200 
Barium, TCLP 2.3900 2.00 119 .oo BDL o.oo 4.9400 
Cad.mi um, TCLP 0.0710 o.oa BS.54 BDL o.oo 4.4. 7000 
Chromium, TCLP 0.9000 0.92 98.15 BDL 0.00 4.8000 
Lead, TCLP 0.1270 0.14 89.44 BDL o.oo 0.0120 
He rcury, TCLP 0.0079 0.01 71.82 BDL o.oo 0.0200 
Selenium, TCLP 0 .1770 0.21 85.10 BDL o.oo 0.0250 
Silver, TCLP 0.3520 0.33 108.31 BDL o.oo 5.0800 
TCLP Extraction Procedure o.oo o.oo BDL 0.00 

£/i- z 
Qual1ty

1
Assurance ~icer 

Matrix 'Spike , .. m, .. ..,, 
SPJt.2 Amount Recvry Rec:vry 

Observed Added 

0.0200 0.02 100.00 100.00 
2.0300 2.00 102.00 101.50 

37.8000 40.00 !ilS.00 94~ so 
35.1000 40.00 86.75 87. 75 
39.4000 40.00 100.50 98.50 
0.0200 0.02 95.00 95.00 
0.0250 0.02 125.00 125.00 
1.8000 2.00 86.00 90.00 
0.0200 0.02 100.00 100.00 
4.9900 s.oo 98.SO !il!il.90 

44.5000 45.00 99.33 98.99 
4.8100 5.00 96.00 96.20 
0.0100 0.01 200.00 83.33 
0.0200 0.02 .515.00 95.00 
0. 02.50 0.02 125.00 125.00 
5.0700 5.00 101.60 101. 40 

o.oo o.oo 0.00 

RPI> 

o.oo 
o.o 
o.53 
1.15 
2.01 
o.oo 
o.oo 
4.55 
o.oo 
1.01 
0.45 
0.21 

18.18 
o.oo 
0.00 
0.20 
o.oo 

Page: 7 
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''Lower I 'Upper I , .. PD I Recovery Recovery Precision 
Limit Limit Limit 

70.00 130.00 30.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
75.00 125.00 25.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
ao.oo 120.00 30.00 
eo.oo 120.00 30.00 
60.00 140.00 30.00 
10.00 130.00 30.00 
70.00 130,00 30.00 
o.oo o.oo I o.oo 

LCS • Laboratory Control S11.111ple (Sta.ndard. reference material purcha11ed from certified external eourcs to verify accuracy of instrument calibration.) 
Background .. Concentration of analyts pre11ent in aample prior to 11piking. 
R.?D .. Relative Percent Difference (Repreaent•11 precision bet.ween duplicate analysis) 
Spike Amount Added • Actual concentration of re11pective analyte added and u11ed to determine acc.uracy. 
Method Blank • Lab pure water run through applicable analyeia procedure prior to analyeie. 
Lower ' Upper Recovery Lim.it • Acceptable target range in which LCS and Spike \ Recovery 11hould fall. 
RPD Preciaion Limit • Acceptable percent difference allowed between duplicate analy11i11 of the ea.me sample. 
Set# • The physical file location in which the raw data residee at Precie.ion Environmental Laboratory•• facility. 

•Qualifier Column Legend P .. All QA/QC target li..mita acceptable. 
F • \LCS Recovery and/or Matrix Spike I Recovery and/or RPO fall outaide of target limits. 
H. .. Precision ia acceptable, however accuracy hae been affected by matrix interference. 
I .. Data. is not available for all fields. 

Seti I 
I 
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sack-
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Analyte Obeerved True I us I ICS I' us Recovery Blank rethod I ground SPXl I Matru I Matrix 'Spike 
SPK2 Amount I ' SPU I ' SPK2 I Rec:vry Rec:vry RYI> , ,~.r ' rpper ' Recovery Recovery I' RYD I Preciaioo Setf 

Value Value Obaerve<l Obeerved Add"'1 Limit Limit Limit 

Araenic 0.0940 0.10 94.00 BDL o.oo 0.0200 0.0200 0.02 100.00 lDD.OD o.oo 70.00 130.0D 

!larium l.0500 1.00 105.00 BDL 0.00 2.04DD 2.0JDO 2.00 202.00 101.50 D.O 70.00 lJ0.00 

Cad:nium 0.0710 O.D8 85.23 BOL O.DO 38.0000 37.800D 40.DD !15.00 !14.50 0.53 10.00 130.00 

Chroruium 0.9120 0.92 9!1.45 BDL o.oo 34.70DO 35.lDOD 40.00 8,.75 87.75 l.15 70.0D 130,00 

Lead 0,1320 0.1' 92.96 BDL O.DO 40.200D 39.4DOD 4D.OO 1D0.5D !18.50 2.01 75.0D 125. 00 
Mercury D.0079 O.Ol 71.82 BDL o.oo 0.0200 D.02DO 0.02 95.00 95.DD D.00 70.DO 130. 00 

Selenium 0 .1770 0.21 85.10 BOL o.oo 0,0250 O.D250 D.02 125.DO 125.00 o.oo 7D.DO 130.00 
silver 0.95100 l.OD 99.00 BDL o.oo l.7200 1.BODO 2.DD 86.0D 90.DO 4.55 7D.DO 130.00 
A.raenic, TCLP O.D94D 0.10 9'.00 BDL o.oo O.D:ZOO 0.0200 D.02 lDO.DO lD0.00 0.00 7D.OO 130.00 
Barium, TCLP 2.3800 2.0D 119. 00 BDL o.oo 4.9400 '. !l!IDO 5.oo 98.80 !19.80 l.Dl 70.00 130.00 
cadmium, TCLP 0.0720 o.D8 85.54 BDL 0.00 4'. 7000 '4. 50DD ,5.0D U.J3 !IS• 8!1 0.45 70.00 lJ0.00 
Chromium, TCLP 0.9000 0.92 98.15 BDL o.oo ,.8DOO 4.8100 5.00 96.00 !16.20 D.21 SD.OD 120 .oo 
Lead, TCLP D.1270 0.1' 8!1." BDL o.oo 0.0120 D.DlOO 0.01 100.00 83.33 18.18 eo.oo 120.00 
Mercury, TCLP 0.007!1 D.01 71.82 BOL o.oo O.D200 O.D200 0.02 95.00 !IS.DO o.oo 60.DD 140.00 
Selenium, TCLP 0 .1770 0.21 85.10 BOL o.oo 0.025D D.0250 o. 02 125.00 125.00 o.oo 70.DO 130.00 
Silver, TCLP O.J52D D.33 108,Jl BDL O.DO 5.D800 5.070D 5,00 101.60 lDl. 40 0.20 70,00 130.00 
TCLP Extract.ion Procedure o.oo o.oo BDL O.OD o.oo o.oo D.00 a.OD D.00 D.00 I 

LCS •Laboratory Control Sample (Standard reference material purcha ed from certified external source to verify accuracy of instrument calibration.) 
Background • Concentration of analyte present in 18..blple prior to •piking. 
RPD • Relative Percent Difference (Represent•• preci•ion between duplicate analyaie) 
Spike Amount Added • Actual concentration of respective analyte added and uaed to deterzine accuracy. 
Hethod Blank • Lah pure water run through applicable analysia procedure prior to analyeia. 
Lower ' Upper Recovery Limit • Acceptable target range in vhich LCS and Spike ' Recovery should fall. 
RPO Precision Limit • Acceptable percent difference allowed between duplicate analyai• of the Bii.iD• aa.blple. 
Setf • Tho physical file location in which the rev data reside• at Preciaion Environmental Laboratory•• facility. 

•Qualifier Column Legend P • All QA/QC target limits acceptable. 
F A •res Recovery and/or Matrix Spike \ Recovery and/or RPO fall outaide of target lim.ita. 
H • Precia.ion ie acceptable, however accuracy haa been affected by matrix interference. 
I • Data ia net available for all fielde. 
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Back-
Analyte Ob•erved True I LCS I LCS 

, • LCS 
Recavery Blank 1 

•.• hod I 
ground SPJtl 

1 
... rix I 

SPJU Amount 
Matrix 'Spike I' SPKl I' sm I R.ecvry Recvry RPD !!Lower• 'Uppero Recovery Recovery Precision Sett ,. RPD I 

Value Value Observed Obse·rved Added Limit Limit Limit 

Arsenic 0. 0940 0.10 514.00 BOL o.oo 0.0200 0.0200 0.02 100.00 100,.00 o.oo 70.00 130.00 

Barium l. 0500 1.00 105.00 BDL o.oo 2.0400 2.03.0·0 2.00 102.00 l .01. 50 o.o : 70.00 lJ0.00 
Cadmium o. 0710 o.oe es.23 BDL o.oo 3e.oooo 37.8000 40.00 9 5. O•O u.so 0.53 70.00 1.30,00 

chromium 0.9120 0,92 SISI. 45 BDL o.oo 34.7000 35.1000 40.00 85.75 87.75 1.15 ' 70.00 130.00 
Lead 0.1320 0.14 92. Sl6 BDL . Q.00 40.2000 39. 4000 40 . 00 1.00.50 98.50 2.01 75.00 125. 00 
Hercury 0.0079 0.01 71. 82 BDL o.oo 0.0200 0.0200 0.02 95.00 SIS.OD o.oo 70.00 130.00 
Selenium. 0.1770 0.21 85.lO BDL o.oo 0.0250 0.0250· 0.02 125.0·0 125.00 0.00 70.00 130. 00 
silver 0.9900 1. 00 SISl.00 BDL o.oo 1.7200 1.8000 2.00 u;. oo ' 90.00 4.55 ' 70.00 130.00 
Arsenic, TCLP 0.0940 0.10 94.00 BDL o.oo 0.0200 0.0200 0.02 100.00 l00.00 o.oo 70.00 130.00 
Barium, TCLP 2.3800 2,00 119. 00 BDL o.oo 4.9400 4. HOO s.oo SIB.SO ' 99 .so l..01 70,,00 130.00 
cadm.ium, TCLP 0.0710 o.oe 85.54 BDL 0.00 44.7000 44.5000 4.5. 00' 99.Jl 98.89 0'. 45 I 70.00 130.00 
ChrOllli Wll, TCLP 0.9000 0.92 98.15 BDL o.oo 4.8000 4.8100 · 5.00 516.00 ' 96 .20 0.21 ' 80. 001 ' 120.00 
Lead 1 TCLP 0.1270 0,14 89,44 BDL o.oo 0.0120 0.0100 0 •. 01 100.00 83.33 ; 18.18 80.00 120.00 
~ercury, TCLP o.oon 0.01 71. 82 BDL 0.00 0.0200 o .• 0200 0.02: SIS.OD 95.0Q o .. oo . 60.00 140.00 
Selenium, TCLP 0 .1770 0.21 85.10 BDL o.oo 0.0250 0.0250 0.02 125.00 125.00 o.oo I 70 •. 00 130.00 
Silver, TCLP 0.3520 0.33 108.31 BDL o.oo 5.0800 5.0700 s.ao 1101. 60 101..40 0.20 70.00 130.00 
TCLP Extraction Procedure o.oo o.oo BDL o.oo 0.00 0.00 o •. oo 0.00 o.oo 0.00 I 

,A 

£ 

Les • Laboratory Control Sample (Standard reference material p rchaaed from certified external aource to: verify accuracy of instrument calibration.) 
Background • Concentration of analyte present in aample prior to •piking. 
RPO • Relative Percent Difference (Represent•• preciaion between duplica.te analy11i11) 
Spike Amount Added • Actual concentration of reepective analyte added and used to determine accuracy. 
1-!ethod Blank •Lah pure water run through epplicP.ble analyaia procedure prior to analyaia. 
Lower I. Upper Recovery Limit • Acceptable target nnge in which LCS and Spike t Recovery should fall. 
RPD Preciaion Limit • Accept •P.blo percent difference allowed between duplicate 11.n11.lyai11 of this 118.Jlle aample, 
Setf •The physical file location in which the ra~ data reside11 at Precision Environmental Laboratory•• facility. 

•Qualifier ColUIUll Legend : P • All QA/QC target li.mita accept&hle. 
F • \LCS Recovery and/or Matrix Spike \ Recovery and/or RPO fall outside of target limit a. 
H • Precieion ie &ccepta.ble, however llccuracy haa been affected by ma.trix. interference. 
I • Dllta is not available for all fields. 
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Back-
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Analyte Obeerved True I LCS I LCS I ' LCS Recovery Bla.nk reth~ I qround SPJCl I Matrix I SPJ:.2 Amouct 
Matrix 'Spike I' SPKl I ' SH2 I R.ecvry R.ecvry IU'D ''Lower• 'Upper t Recovery Recovery Precision Setf I' RPD I 

Value Value Observed Ob•erved Added Li.mi t I.1Jni t Lim.it 

Arsenic D,D94D D.lD 94.DD BDL D.DD D.D2DD D.D2DO D.Dl lDD.DD lDD.DO D.DD 7D.OO uo.oo 
Barium l.OSOD 1. 00 105.DD BDL o.oo 2.0400 l.DJDO 2.00 lD:Z.DD lDl. so D.O 10.00 lJ0.00 
cadmium 0.0110 D.D8 85.23 BDL D.DD 38.DOOO 37.80DO 40.DO 515.DD 94.5D 0.53 7D.DO 130.DD 
chrom.ium D.9120 D.n U.45 BDL D.DD 34.7DOO 35.lDDD 4D.DD 86.75 87.75 1.15 70.DO 130.DO 
Lead D.1320 D.14 '2 .96 BDL 0.00 40.2DDD 39.4DDO 40.0D 100.50 98.50 2.Dl 75.DO 125.00 
~ercury O.OD79 D.Ol 71.82 BDL D.00 D.D200 O.D200 D.02 515.DD 95.00 D.DD 7D.DO l3D.OO 
Seleniur11 O. l 77D 0.21 85.lD BDL D.OD D.0250 D.D25D 0.02 125.DD 12 5. DO o.DO 70.DO 130.DO 
Silver D,9900 l.DO 99 .OD BDL D.00 l. 72DO l.8000 2.0D 86.00 90.00 4.55 70.DO lJD,00 
.U-&enic, TCLP D.094D 0.10 94.DD BOL 0.00 D.D2DO D.020D 0.02 100.00 100.00 o.oo 70.00 13D.DO 
Barium, TCLP 2.3800 2,DD 119. OD BDL 0.00 4. 94DD 4.nDD 5.DD 911.80 n.00 1. 01 70.DD 130.DO 
Cadmium, TCLP 0.0710 O.D8 95.54 BDL o.oo U.7DDD 44. 5000 45.DD 99.33 98.89 o. 45 70.0D lJD. DO 
Chromiu.m, TCLP D.90DD 0.92 99.15 .BOL D.00 4.8DDO 4.81DO 5.DO u.oo 96.2D 0.21 BO.OD 120.00 
Lead, TCLP 0.1210 0.14 89 .u BDL 0.00 O.Dl20 O.OlDO D.Ol 100.00 SJ.33 lB .18 SD.DO 120.00 
Mercury, TCLP 0.0079 0.01 71.82 BDL o.oo o. D2DD D.D20D 0.02 95.DO 95.DO o.oo 60.0D 140.00 
Selenium, TCLP O. l 77D D.21 85.10 BOL 0.00 0.025D 0.0250 0.02 125.00 125.00 D.00 70.00 130.00 
silver, TCLP 0.3520 O,ll 108.Jl BDL o.oo 5.0000 5.0700 5.00 101.60 101.40 0.20 7D.OD 13D.OO 
TCLP Extraction Procedure O.DD D.DO BDL D.OD D.DD o.oo o.OD o.oo D.OD D,DD I 

' 

LCS •Laboratory Control Slllllple (Standard reference material pu chaoed from certified external eource to verify accuracy of inatrument calibration.) 
Background A Concentration of analyte preeent in •aJOple prior to epiking. 
RPD • Relative Percent Difference (Repreeent•• precieion between duplicate analy•i•) 
Spike Amount Added • Actual concentration of respective analyte added and uaed to determine accuracy. 
~ethod Blank • Lab pure water run through applicable analyaia procedure prior to analyaia. 
Lower ' Upper Recovery Limit • Acceptable target range in which LCS and Spike t Recovery should fall. 
RPD Precision Limit •Acceptable percent difference allowed between duplicate analyaia of the aaJOe eaJOple. 
Sett• The phyaical file location in which the ra~ data re1idea at Preciaion Environmental Laboratory'• facility. 

•Qualifier Column Legend P a All QA/OC target limit• acceptable. 
F a •LCS Recovery and/or Matrix Spike t Recovery and/or RPD fall outside of target Ii.mite. 
Mc Preciaion .ia acceptable, however accuracy hae been affected by matrix interference. 
I • Data ia not available for all fields. 
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I LCS I LCS I ' ICS r·•hod I Back- I Motrix I Motrix /"piko , ..... , ..... , I/Lower\ /Upper\ l\RPD I Analyte Obu1.rved 'I'rue Recovery Blank ground SP.U SPK2 Amount R.ecvry Recvry R.PD Recovery Recovery Precision 
Value Value Obaerved Obaerved Added Li.mi t Li.m.i t Lim.it 

Arsenic 0.0940 0.10 Sl4.00 BDL 0.00 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 130.00 30.00 

Ba.rium l.0500 l.OO, 105.00 BDL o.oo 2.0400 2.0300 2.00 102.00 10 l. so 0.49 70.00 130.00 30.00 
cadmium 0.0710 o.oa 85.23 BDL o.oo 38.0000 37.eooo 40.00 SIS.CO 94.50 0.53 70.00 130.00 30.00 
Chromium 0.9120 0.92 519.45 BDL o.oo J.c.7000 35.1000 40.00 86. 7S 87. 75 1.15 70.00 130.00 30.00 
Lead 0.1320 0.14 92.96 BDL 0.00 40.2000 39.4000 40.00 100.50 98.50 2.01 75.00 125. 00 25.00 
Mercury 0.00751 0.01 71.82 BDL o.oo 0.0200 0.0200 0.02 95.00 95.00 o.oo 70.00 130.00 30.00 
Selenium. 0.1770 0.21 85.10 BDL 0.00 0.0250 0.0250 0.02 125.00 125.00 o.oo 70,00 130.00 30.00 
Silver 0.9900 1.00 99.00 BDL o.oo 1.7200 1. eooo 2.00 86.00 90.00 4.55 70.00 130.00 30.00 
Anenic, TCLP 0.0940 0.10 94.00 BDL o.oo 0.0200 o. 0200 0.02 100.00 100.00 o.oo 70.00 130.00 30.00 
Barium, TCLP 2.3800 2.00 119.00 BOL o.oo 4.9400 4.9900 5.00 98.80 99.80 1.01 70.00 130.00 30.00 
CadJllium, TCLP 0. 0710 o.oa BS,54 BOL o.oo u. 7000 44.5000 45.00 99.33 98.89 0.45 70.00 1.10.00 30.00 
Chromium, TCLP 0.9000 0.92 SIB .15 BDL o.oo 4.8000 4.8100 s.oo 96.00 96 .20 0.21 80.00 120.00 JO.OD 
Lead 1 TCLP 0.1270 0.14 BSl.44 aDL 0.00 0.0120 0.0100 0.01 100.00 83.33 18.lB 00.00 120.00 30.00 
Kercury, TCLP 0.0079 0.01 71.82 BDL o.oo 0.0200 0.0200 0.02 95.00 95.00 o.oo 60.00 140.00 30.00 
Selenium, TCLP 0.1770 0.21 85.10 BDL o.oo 0.0250 0.0250 0.02 125.00 125.00 o.oo 70.00 130. 00 30.00 
silver, TCLP 0.3520 0.33 108.31 BOL 0.00 5.0800 5.0700 5.00 101.60 101.40 0.20 70.00 130.00 30.00 
TCLP Extraction Procedure o.oo o.oo BDL o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

LCS,. Laboratory Control SllI!lple {Standard reference material purchased from certified external eource to verify accuracy of instrument calibration.) 
Back9round • Concentration of analyte present in ea.mple prior to 1pikin9. 
R.PO • Relative Percent Difference {Repre•ent•a precision between duplicata analy•i•) 
Spike Amount Added • Actual concentration of respective analyte added and used to determine accuracy. 
Hethod Blank • Lab pure water run through applicable ana.lyeia procedure prior to analyaia. 
Lower ' Upper Recovery Limit • Acceptable tarqat range in which LCS and Spike t Recovery abould fall. 
R.PD Precision Limit ~ Acceptable percent differenca allowed between duplicate analysie of the atl.Jlle sample. 
Seti • 'I'he phyaical file location in which the raw data residea at Precision Envirol"ll!lental Laboratory•• facility. 

•Qualifier Colwun Legend s P • All QA/QC target limits acceptable, 
F • 'LCS Recovery and/or Matrix Spike t Recovery and/or RFD fall outside of target limite. 
H • Precision is acceptable, however accuracy has been affected by matrix interference. 
I • Data is not available for all fields. 
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I LCS I LCS I . LCS 

1 
•. thod I Back- I H•trix I Anal.yte obaerved True Recovery 5lank ground SPU 

Value Value Observed 

A.r11enio 0.0940 0.10 94.00 BDL o.oo 0.0200 
Barium 1.0500 1.00 105.00 BDL o.oo 2.0400 
cadmium 0.0710 o.oa BS.23 BDL o.oo 38.0000 
Chromium 0.9120 0.92 U.45 BDL o.oo 34.7000 
Lead 0.1320 0.14 92.96 BDL o.oo 40.2000 
Mercury o.oon 0.01 71. 82 BDL o.oo 0.0200 
Selenium 0.1770 0.21 85.10 BI>L o.oo 0.0250 
Silver 0.9900 LOO 99.00 BDL o.oo l. 7200 
Arsenic, TCLP 0.09AO 0.10 94.00 BDL o.oo 0.0200 
Barium, 'l'CLP 2.3800 2.00 119 .oo BDL o.oo 4.HOO 
Cadmium, TCLP 0.0710 0.00 85.54 BDL o.oo 44.7000 
Chromium, TCLP 0.9000 0.92 98.15 BDL o.oo 4.8000 
Lead, TCLP 0.1270 0.14 89.44 BDL o.oo 0.0120 
Mercury, TCLP 0.0079 0.01 71.82 B.DL o.oo 0.0200 
Selenium, TCLP 0.1770 0.21 85.10 BDL o.oo 0.0250 
silver, TCLP 0.3520 O.JJ 108.31 BDL o.oo 5.oeoo 
TCLP Extraction Procedure o.oo o.oo BDL 0.00 

Hatrix 'Spika I ' .... I' SH2 I SPJC2 Amount Recvry Recvry 
Observed Added 

0.0200 0.02 100 .00 100.00 
2.0JOO 2.00 102.00 101. 50 

37.BOOO 40.00 95.00 94.50 
35.1000 40.00 86. 75 87.75 
39.4000 40.00 100.50 98.50 
0.0200 0.02 95.00 95.00 
0.0250 0.02 125.00 125.00 
l. 8000 2.00 86.00 90.00 
0.0200 0.02 100.00 100.00 
4.9900 5.00 98.BD 99.80 

44. 5000 45.00 99.33 98.89 
4.8100 s.oo 96 .oo 96.20 
0.0100 0.01 100.00 83.33 
0.0200 0.02 95.00 95.00 
0.0250 0.02 125,00 125.00 
5.0700 s.oo 101.60 101.40 

o.oa o.oo o.oo 

RPO 

o.oo 
o. 4SI 
0.53 
1.15 
2.01 
o.oo 
o.oo 
4.55 
o.oo 
l.01 
0.45 
0.21 

18.18 
o.oo 
o.oo 
0.20 
o.oo 
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-

11Low•r I lopper I 1· RPD I Recovery Recovery Preciaion 
Li.mi t Li.mi t Lim.it 

70.00 130.00 30.00 
70.00 130.00 J0.00 
70.00 130.00 30.00 
70.00 130.00 30.00 
75.00 125.00 25.00 
10.00 l .JO. OD JO.OD 
70.00 llO, OD 30.00 
70.00 lJ0.00 30,00 
70.00 lJ0.00 30.00 
70.00 lJ0.00 JO.DO 
70.00 130.00 30.00 
80.00 120.00 30.00 
80.00 120.00 J0.00 
60.00 HO.DO 30.00 
70.00 lJ0.00 30.00 
70.00 130.00 30.00 

o.oo o.oo I o.oo 

LCS '" Laboratory Control Sample (Sta.ndard reference ma.terial pur certified external source to verify accuracy of instrument calibration.} 
Background .. Concentration of analyte preaent in sample prior to 
RPO E Relative Percent Difference (Repreaent•a precision between duplicate analyeia) 
Spike Amount Added • Actual concentration of reepective analyte added and used to determine accuracy. 
Method Blank • Lab pure water run through applicable analyai1 procedure prior to analyais. 
Lo~er ' Upper Recovery Limit •Acceptable target range in which LCS and Spike t Recovery should fall. 
R.PD Precia .ion Limit • Accept·a.ble percent difference allowed between duplicate analyai• of the sllll!e sample. 
Seti • The physical fil• location in which the raw data resides at Precision EnviroJllllental Laboratory•• facility. 

•Qualifier Column Leg~P~ : P • All QA/QC target limits acceptable. 
F • II.CS Recovery and/or Matrix Spike t Recovery and/or RPO fall outside of target limits. 
H a Precision is acceptable, however accuracy has been affected by matrix interference. 
I m Data is not available for all fields. 
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I 
I LCS I lCS I ' LCS !Method I Back- Matrix I 

Analyte Obaerved True R•covery Blank qround SP1'1 
Values Value Observed , 

Arsenic o.ouo 0.10 94.00 BDL o.oo 0.0200 
Barium 1.0500 1.00 105.00 BOL o.oo 2.0400 
Cadmium 0.0710 0.08 85.23 BDL o.oo 38.0000 I 

Chromium o. !1120 0.92 99.45 BDL o.oo 34.7000 
Lead 0.1320 0,14 92.96 .a:oL o.oo 40.2000 
Mercury 0.0079 0.01 71. 82 BDL o.oo 0.0200 
Selenium 0.1770 0.21 85.10 BDL o.oo 0 ,0250 
Silver 0.9900 l. 00 99.00 BDL o.oo 1. 7200 
Ar11enic, TCLP o. OHO 0.10 94.00 BDL o.oo o. 0200 
Barium, TCLP 2.3800 2.00 119. 00 BDL 0.00 4.51400 
cadmium, TCLP 0.0710 o.oe 85.54 BDL o.oo 44.7000 
Chromium, TCLP 0.9000 0.92 98 .15 SDL o.oo 4.8000 
Lead, TCLP 0.1270 0.14 89. 44 .BDL o.oo 0.0120 
Hercury, TCLP 0.0079 0.01 71.82 BOL o.oo 0.0200 
Selenium, TCLP 0.1770 0.21 85.10 BOL 0.00 0.0250 
Silver, TCLP 0.3520 0.33 108.31 :SOL o.oo s.osoo 
TCLP Extraction Procedure o.oo o.oo BOL o.oo 

Matrix !Spike l" ... I' SPUI SP1'2 Amount Recvry R.ecvry 
Ob11erved Added 

0.0200 0.02 100.00 100.00 

2.0300 2.00 102.00 101. 50 
37.8000 40.00 95.00 94..50 

35.1000 40.00 86.75 87.75 
39.4000 40.00 li00.50 98.50 
0.0200 0.02 95.00 95,00 
0.0250· 0·.02 125.00 12:5.00 
1.8000 2.00 86.00 90.00 

! 

0.0200 0.02 I00.00 100.00 
4.515100 s.oo 98.80 99.BO 

44.5000 45.00 99.33 98.89 
- 4 .• 8100 s •. oo 96.00 96.20 
0.0100 0.01 , l.00.00 83.33 
0.0200 0.02 515.00 515.00 
0.0250 0.02 125.00 125 . 00 
s .• 0100 .5.00 101.60 lO•l . • 40 

o.oo 0.00 0.00• 
I 

RPI) 

o.oo 
0.49 
O.Sl 
1.15 
2.01 
o.oo 
o.oo 
4.SS 
o.oo 
1.01 
0.45 
0.21 I 

19.18 
o.oo 
o.oo 
0.2.0 
o.oo 
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wow•r ' l"pper ' Recovery . Recovery 
Limit Li.mi t 

I' RPD I Preci•ion • Seti 
Limit 

70.00 130.00 30.00 7064 
70.00 lJ.0.00 30.00 I 7036 
70.00 lJ0.00 J0.00 7039 
70 •. 00 1 uo.O·O 30 •. 00 7033 
75.00 125.00 25.00 W38 
70.00 130.00 30.00 7052 
70.00· 130.00 30.00 7050 
70.00 130.00 30.00 7040 
10.00 130.00 30.00 7064 
70.00 130.00 .l0.00 70551· 
70.00 D0.00 30 •. 00 7063 
so.oo 120.00 30.00 7060 
eo.oo 120.00 30.00 7051 
60.00 140.00 30.001 7052 
70.00 130.00 JO.OD I 7050 
70.00 lJ0.00• 30.00 7062 

O. O•O o.oo I o.oo 7034 

LCS '" La..bora.tory Control sample (Standard reference mate.rial purchased from certi.fied external isource to verify accuracy of in.strument calibration.) 
Background • Concentration of analyte pre11ent in 11ample prior to spiking. 
RPO • Relative Percent Difference (Repreeent•a precision between duplicate analy11i11) 
Spike Amount Added • Actual concentration of reepective analyte added and uaed to determine accuracy. 
Method Blank • Lab pure ~ater run through applicable analysia procedure prior to analyaia. 
Lower • Upper Recovery Limit • Acceptable target rAn9e in which I.CS ~nd Spike \ Recovery should fall. 
RPO Preciaion Limit • Acceptable percent difference allowed between duplicate analyei11 of the 11allle 11a.mple. 
Seti • The phy11ical file loca.tion in which tho raw data reaide11 at Preci11ion :environmental Laboratory•• !o.cility. 

*Qualifier Column Legend P .. All QA./r;i<:. target limits acceptable. 
F .. \I.CS Recovery and/or Matrix Spike \ Recovery and/or RPD fall outside of tarqet limits. 
H • Preci11ion ie acceptable, however accuracy has been affected by matrix interference. 
I • Data is not available for all fields. 
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Analyto Obeerved Truo I LCS I LCS I ' LCS Recovery Blank retbod I ground SP.I\! I Matrix I 5PX2 Amount 
Matrix rpike I' SPU r- SPX2 I Rec:vry Rer:'<lry RPD 11 Lower ' I Opper I Recovery Recovery Precieioi:i Setf I' RPD I 

Value Value Obeerved Obeerved Added Limit Limit Limit 

Ars-.nic 0.0940 0.10 94.00 BDL o.oo 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 130.00 
Barium l. 0500 l.00 105.00 BDL o.oo 2.0400 2.0:lOO 2.00 102.00 101.50 0.49 70.00 130.00 
Cadmium 0.0110 o.oe 85.23 BDL o.oo 38.0000 37.BOOO 40.00 95.00 94.50 o.s:i 70.00 130.00 
Chromium. 0.9120 0.92 99.45 BDL o.oo 34 .'7000 35.1000 40.00 86.75 87.75 1.15 70.00 130.00 
Lead 0.1320 0.14 92 .96 BDL o.oo 40.2000 39.4000 40.00 100.50 98.50 2.01 75.00 125.00 
Mercury 0. 0079 0.01 71.82 BDL o.oo 0.0200 0.0200 o. 02 95.00 95.00 o.oo 70.00 130.00 
Selenium 0.1770 0.21 85.10 BDL o.oo 0.0250 0.0250 0.02 125.00 125.00 . o.oo 70.00 130.00 
silver 0.9900 1. DO 99.00 8DL o.oo 1.7200 1.8000 2.00 86.00 90.00 4.55 70.00 130.00 
-'.r&enic, TCLP 0.0940 0.10 94.oo BDL 0.00 0.0200 0.0200 0.02 100.00 100.00 o.oo 10.00 110.00 
B•lr i lllll, TCLP 2.3800 2.00 119.00 BDL 0.00 4.9400 4.9900 5.00 98.80 99.80 1.01 70.00 130. 00 
Cadmium, TCLP 0.0710 o.oe 85.54 BDL 0.00 44. 7000 U.5000 45.00 99 .33 98.89 0.45 10.00 130.00 
Chromium, TCLP 0.9000 0.92 98.15 BDL o.oo 4.8000 4.8100 5.00 96.00 96.20 0.21 BO.CO 120.00 
Lead, TCLP 0.1270 0.14 89. 44 BDL o.oo 0.0120 0.0100 0.01 100.00 83.33 18.18 80.00 120.00 
Mercury, TCLP D.0079 0.01 71.82 BDL 0.00 0.0200 0.0200 0.02 95.00 95.00 o.oo 60.00 140.00 
Selenium, TCLP 0 .1770 0.21 85.10 BDL o.oo 0.0250 0.0250 0.02 125.00 125.00 o.oo 70.00 130.00 
Silver, TCLP 0.3520 0.33 108.Jl BDL 0.00 5.0800 5.0700 5.00 101.60 101. 40 0.20 70.00 130.00 
TCLP Extraction Procedure o.oo o.oo BDL 0.00 o.oo o.oo 0.00 o.oo 0.00 o.oo I 

Qualit
1

y Auuri11 Officer 

LCS •Laboratory Control Sample (Standard reference material purchaaed frOlll certified external eource to verify accuracy of instrument calibration.) 
Background • Concentration of analyte present in sample prior to spiking. 
RPD ~ Relative Percent Difference (Repr-.aent•a precieion between duplicato analysis) 
Spike Amount Added • Actual concentration of reapective analyte added and ueed to deter1lline accuracy. 
Method Blank • Lab pure water run through applicable analyaia procedure prior to analysis. 
Lower ' Upper Recovery Limit R Acceptable target range in which LCS and Spike 1 Recovery ehould fall. 
RPD Preciaion Lim.it - Acceptable percent difference allowed between duplicate analysis of the ea.me aa.mple. 
Set# - The physical file location in which the raw data reeidea at Precision EnviroJ'Ullental Laboratory•• facility. 

•Qualifier Column Legend P • All QA/QC target limita acceptable. 
F ~ 'LCS Recovery and/or Matrix Spike ' Recovery and/or RPD fall outside of target li.m.ita. 
M • Precision is acceptable, however accuracy haa been affected by matrix interference. 
I - Data is not available for all fields. 
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30.00 
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Analyte Ob11erved Tnie I LCS ' LCS I ' LCS Recovery Blank /Hetbod I ground I Matrix I SPJl::l SP~ Amount 
Matrix 'Spike 

/' SUl /'SP~ I Rec:vry Rec:vry RPD 
, ,~er \ /Upper ' 

Recovery Recovery Prec:ieion Seti 1 • RPO I 
Value Value Obeerved Observed Added Limit Limit Limit 

Araenic 0.0940 0.10 94.00 BDL o.oo 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 130.00 
Barium l.0500 l. 00 105.00 BDL o.oo 2.0400 2.0300 2.00 102.00 101.50 o.o 70.00 130.00 
CadJnilll!l 0.0710 0.08 95.23 BDL o.oo 39.0000 37.9000 40.00 95.00 94.50 0.53 70.00 130.00 
Chromi= 0.9120 0.92 99.45 BDL 0.00 34. 7000 35.1000 40.00 S6. 75 B7.75 l.15 70.00 130.00 
Lead 0.1320 0 .14 92.96 BDL 0.00 40.2000 39.4000 40.00 100.50 99.50 2.01 75.00 125.00 
Hercury 0.0079 0.01 71.82 BDL 0.00 0.0200 0.0200 0.02 95.00 95.00 o.oo 70.00 130.00 
Selenilll!l 0.1770 0.21 95.10 BDL o.oo 0.0250 0.0250 0.02 125. OD 125.00 o.oo 70.00 130,00 
Silver 0.9900 1. OD 99.00 BDL o.oo l. 7200 l. 8000 2.00 86.00 90.00 4.55 70.00 lJ0.00 
Araenic, TCLP 0.0940 0.10 94.00 BDL o.oo 0.0200 0.0200 0.02 100.00 100.00 o.oo 70.00 130.00 
Barium, l'CLP 2.3900 2.00 119.00 SOL o.oo 4.9400 4.9900 5.00 9B.BO 99.BO 1.01 70.00 130.00 
Cadmium, l'CLP 0.0710 0.09 B5.54 .EIDL o.oo 44.7000 H.5000 45.00 99.33 99.89 0.45 70.00 130,00 
Chromium, l'CLP 0. 9000 o.92 99.15 BDL o.oo 4.BOOO 4.8100 5.00 96.00 96.20 0.21 BO.DO 120.00 
Lead, l'CLP 0.1270 0.14 99.H SOL o.oo 0.0120 0.0100 0.01 100.00 BJ.lJ lB,19 BO.OD 120.00 
He rcury, l'CLP 0.0079 0.01 71,92 SOL 0.00 0.0200 0.0200 o. 02 95.00 95.00 o.oo 60.00 140.00 
Selenium, l'CLP 0.1770 0.21 95.10 BDL o.oo 0.0250 0. 02 50 0.02 125.00 125.00 o.oo 70.00 130.00 
Silver, l'CLP 0.3520 0.33 109.Jl BDL o.oo 5.0900 5.0700 5.00 101.60 101.40 o. 20 70.00 130.00 
TCLP Extraction Procedure 0.00 0.00 SOL o.oo o.oo o.oo o.oo o.oo o.oo o.oo I 

Quality Aoau~e Officer 

LCS =Laboratory Control Sample (Standard reference material purchased from certified external source to verify accuracy of inotnllllent calibration.) 
Background • Concentration of analyte present in oample prior to spiking. 
RPO = Relative Percent Difference (Repreaent•s precision bet~een duplicate analyeie) 
Spike Amount Added • Actual concentration of reepec:tive analyte added and used to determine accuracy. 
Hethod Blank • Lab pure water run through applicable analyaie procedure prior to analysis. 
Lo~er • Upper Recovery Limit • Acceptable target range in which LCS and Spike \ Recovery ahould fall. 
Rl'D Precision Limit • Acceptable percent difference allowed between duplicate analyaia of the same aample. 
Set# =The physical file location in which the raw data resides at Precision Envirol'Ullental Laboratory•• facility. 

•Qualifier Colwnn Legend : P • All QA/OC target limits acceptable, 
P • \LCS Recovery and/or Matrix Spike ' Recovery and/or Rl'D fall outside of target lilnite. 
H • Preciaion is acceptable, however accuracy has been affected by matrix interference. 
I • Data is not available for all fields. 
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Analyte I us I us Obearved True I ' LCS Recovery Bl&J'lk tethod I ground SP Kl I Matrix I Matrilc tpika 
SP](2 AJziou nt I ' SPX! I' SPXl I Rer:vry Rer:vry RPI> 

llL°"'er' !Upper' Recovery Recovery I' RPO I Preciaion Setf 
Value Value Ob11erved Obeerved Added Lim.it Li.Jtlt Lim.it 

,J.reenic 0.0940 0.10 u.oo BI>L o.oo 0.0200 O. 02 DO 0.02 100.00 100.00 o.oo 70.00 lJ0.00 
Barium 1.0500 l.00 105.00 BDL o.oo 2.0400 2.0300 2.00 102.00 101.50 o.49 70.00 130.00 
Cadmium 0.0710 o.os 85.23 BDL o.oo 39.0000 37.8000 40.00 95.00 9-4.50 0.53 70.00 lJ0.00 
Chromium o. 9120 0.92 H.45 BDL o.oo 34. 7000 J5.1000 40.00 86.75 87.75 l.15 70.00 lJ0.00 
Lead 0.1320 0.14 92.96 BDL o.oo 40.20DO 39.4DDO 4D.OO 100.50 98.50 2.01 75.00 125.00 
Hercury 0.0079 0.01 71.82 BDL o.oo 0.0200 0.0200 0.02 95.00 95.00 o.oo 70.00 lJ0.00 
Selenium 0. l 770 0.21 85.10 BDL 0.00 0.0250 0. 02 50 0,02 125.00 125.00 o.oo 70.00 130.00 
silver o.9900 1.00 99.00 BDL 0.00 l. 7200 l. 80DO 2.00 86.00 90.00 4.55 70.00 lJ0.00 
A.reenic, TCLP 0.0940 0.10 94.00 BDL 0.00 0.0200 o. 02 00 0.02 100,00 100.00 0.00 7D.OO 130.00 
BariuJD, TCLP 2.3800 .LOO 119.00 BDL 0.00 4. 9400 4.9900 5.00 98.80 .99.80 l. 01 70.00 130.00 
cadmium, TCLP 0.0710 0.00 85.54 BDL 0.00 44. 7000 44. 5000 45.00 99. 33 98.U 0.45 70.00 lJ0.00 
ChroJDiuJD, TCLP 0.9000 0.92 98.15 BDL o.oo 4.8000 4.8100 5.00 96.00 96.20 0.21 eo.oo 120.00 
Lead, TCLP 0.1270 0,14 89.U BDL 0.00 0.0120 0.0100 0.01 100.00 83.JJ 18.18 eo.oo 120.00 
Hercury, TCLP 0,0079 0.01 71. 82 BDL o.oo 0.0200 0,0200 0.02 95.00 95.00 o.oo 60.00 140.00 
Selenium, TCLP 0. 1770 0.21 85.10 BDL o.oo 0.0250 o. 0250 0.02 125.00 125.00 0.00 70.00 130.00 
Silver, TCLP 0.3520 D.JJ 108. JI BDL 0.00 5.DBOO 5,0700 5.00 101. 60 101.40 0.20 70.00 130.00 
TCLP Extraction Procedure o.oo o.oo BDL o.oo o.oo 0.00 0.00 0.00 o.oo o.oo I 

LCS - Laboratory Control SaJDple (Standard reference JDaterial purchaeed froJD certified external aource to verify accuracy of inetrument calibration.) 
Background • concentration of analyte preeent in eaJDple prior to epiking. 
RPO • Relative Percent Difference {Repreaent•a precieion between duplicate analyeie) 
Spike Amount Added • Actual concentration of reepective analyte added and uaed to deterllline accuracy. 
Hethod Blank - LU. pure water run through applic.U.le analyaia procedure prior to analyeia. 
L°"er l Upper Recovery Limit • Acceptable target range in which LCS and Spike ' Recovery ahould fall. 
RPO Precieion Limit • Acceptable percent difference allowed between duplicate analyeia of the aaJDe eaJDple. 
Sett • The phyaical file location in which the raw data reaidee at Precision Environmental Laboratory's facility. 
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QUESTIONS MOST ASKED ABOUT PRECISION ENVIRONMENTAL 
LABORATORY'S QNQC REPORT 

,.. What is included in Precision Environmental laboratory's ONOC Reoort? 

The report format for ONOC presentation used by Precision Environmental laboratory is designed 
to meet the guidelines set forth in The Florida Department of Environmental Regulation {now DEP} 
Standard Operating Procedures For Laboratory Operations and Sample Collection Activites: DER
QA-001 /92: Section 9.0: Sub-Section 9.1.2: Pages 5-6. 
A copy of this cited reference is attached to this letter. 

,.. Could you summarize what the different QC terms mean and their importance? 

Using the order listed in DER{DEP}-SOP Section 9.1.2.1 .... 
A) Method Reagent Blanks: This ls lab-pure water treated like a real sample. 
It will include the reagents and treatments used when analyzing a real-world sample. 
lt is important for spotting the effects any reagent impurity or other contamination 
source may have on analytical results. This value is shown on the PEL-ONQC Report 
under the heading "Method Blank". 
b) Matrix Spikes: This is a known amount of a given analyte added to a sample and analyzed 
to see what percentage of this analyte is recovered. For example, if a given sample contained 
17.5 ppb of Copper, and we "spiked" the sample with 20.0 ppb of copper; we should theoretically 
see a result of 37.5 ppb Copper when testing the •spiked" sample. This Spike Recovery gives an 
indication of how sample matrices may effect the abiltity to see compounds in your real-world 
sample. The PEL-ONOC Report shows not just the % Recovery, but also .. The amount present 
in the sample prior to spiking ... the amount of material added ... the actual values observed during 
analysis. It is important to be aware of the magnitude or concentration of anatyte added to a 
sample when spiking since use of high range spikes will bias the % Recovery to look better. 
c) Reagent Water Spikes: These are listed in the DER{DEP}-SOP as additional ONQC, however 
Precision Environmental uses these externally' purchased reference materials to serve as "spikes• 
for analytical tests which otherwise are not applicable to the spiking process (i.e.... pH, 
Conductivity, BOD, etc .. ) 
d) Semiannual QC Check Samples: This is covered by the EPA Region IV and Florida HRS for 
all certified laboratories in the State of Florida. This is a major portion of what determines the 
capabilites listed on a lab's certification and analyte sheets. 
e) Ounllty Control Check Standards: If the world was forced to adopt only one method of ONQC 
determination, this would be the one of choice. Sometimes called a LCS (Laboratory Control 
Sample) or an SRM (Standard Reference Material). this is a solution purchased from an external 
source certified to contain listed material at a given concentration. Shortly after calibrating a 
laboratory instrument, this LCS/SRM is run as a sample. The value observed from the instrument 
is then compared to the "true• certified value. This comparison is most important to insure the 
standards from which all sample results are being obtained is accurate. 
Statistically for example, an analyst could make an error in preparing their standards and spiking 
solutions. The spikes would pass all guidelines, the relative percent difference would pass simply 
because these controls only measure relative quality when used alone. However, the analysis ·for 
the real world samples would be off by whatever order of magnitude exists in the analyst's 
preparation error. It is for this reason that the LCS/SRM is used to externally verify the overall 
accuracy of the system prior to sample analysis. 
Due to it's extreme importance, Precision places all LCS information in the first three (3) blocks 
of the ONOC Report following the analyte name. 



~ Dupllcate Samples: Duplicate samples are compared to each other to determine. the 
reproducibility of the analytical system. While large sampling events will require a 
sample from that specific project (as well as equipment blanks, etc .. ) be collected for duplicate 
analysis, the laboratory must have a way to measure precision all the time. The option exists for 
duplicating samples and/or spiked samples. Precision Environmental determines precision 
between duplicates by comparing spiked values. This option is chosen to insure that a high 
number of useful data points are used to obtain precision information. Using unspiked samples 
often results in a number of •non-detected" samples being compared to each other. Obviously this 
will skew the apparent statistics by comparing a •o• with another •o•. Not to mention the problems 
with a division by 0 error. The RPO column of the PEL-QA/QC Report contains this information. 
g) Continuing Calibration Standards: Since samples are grouped according to matrices and 
assigned to matrix specific sets, PEL uses option e and restarts the above senquence after every 
5% interval {10% for most inorganic analysis}. Thus following calibration, a typical autosampler 
would be set up as follows.... Blank ... LCS ... 10 Samples ... Spike ... Spike . Duplicate ... 10 
Samples ... Return to start and continue pattern for next 20 samples. 
h) Additional Control Checks: Of primary interest is the "Surrogate Recovery• used in organics 
analysis. The surrogate is a compound similiarto those being analyzed but not normally occurring 
in nature which is added to every sample analyzed. By monitoring the performance of this 
compound, analogous comfort can be felt for the response of the other compounds detected. 
Some people think of surrogates as a miniature spiking of every sample. For applicable organics 
analysis the surrogate values and recovery is listed at the end of the compound listing. 

,.. What does the last column with the P,F,or M mean? 

In order to make a fast evaluation of the analytical performance, the values obtained f ram the 
appropriate QA/QC Set's information is compared to the listed Target Limits. If all values fall within 
the target limits a •p• is posted. If the precision is good but a matrix interference has been 
detected by consistently low or high spike recovery, a "M" is posted. If the preceeding criteria has 
not been mat, an •p is posted. 
For the sake of consistency and comparison of data between laboratories, the target limits shown 
are those assumed by the EPA in it's methods to be obtainable by any qualified laboratory 
following the printed method. As mentioned above, use of these limits is useful for comparing 
results over time and between labs. For example, statistically it would be better to "FAIL" QA/QC 
by 5% at a Jab with a target range of 95·105% than it would be to "PASS" at a lab using a target 
range of 20-180% 
Real-time performance limits are automatically recalculated daily for analytes as results are entered 
into PC-UMS (Precision Computerized Laboratory Information System). Once a year, the current 
limits are sent to DEP as a Revision to the Approved OAP. 

,.. Why does some information repeat from sample to sample on my QA/QC report? 

As stated earlier, the QA/QC frenquency requirements differ for different methods. While a lead 
analysis my require QA/QC after every 10 samples, a given organics procedure may specify 20 
samples between QA/QC samples. Thus, if you were to submit 16 samples for analysis, it is quite 
probable that though the organics would have all been part of the same set, the metals analysis 
would encompass two (2) QA/QC sets. By allowing the QA/QC Report to look at each specific 
sample individually, this can be observed. You will note that the PEL-QA/QC Report includes the 
SET #. This is the actual sequentially numbered physical file location where the raw data is stored 
at the PEL facility. 

,.. What other information is on the ONOC Report? 

To assist in matching the QA/QC Report with it's appropriate sample, each QA/QC Report contains 
the Submission Number ... Order Number ... Company ... Project Site Location ... Client's Sample ID. 
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b. A continuing calibration check shall be analyzed at . 
intervals of no more than 4 hours and at the end of the 
sampling day to determine if the instrument has maintained 
calibration. 
c. The instrument shall be recalibrated if the continuing 
calibration checks fail to meet acceptance criteria. 
d. All quality control data shall be recorded in the daily 
field notes. · 

9.1.2 Laboratory oc Checks 

The laboratory shall follow the minimum quality control 
requirements specified by each method. If no quality control 
requirements are listed in the method, or if the method quality 
control requirements are less stringent than those listed below, 
the laboratory shall follow the guidelines listed below: 

9.1.2.1 Chemistry QC Checks 
a. Method reagent blanks - shall be prepared and analyzed 
at a rate of one per sample set (see definitions in 
Appendix A) . 
b. Matrix Spikes - At least one sample in a sample set (or 
5%, whichever is greater) with similar matrices shall be 
prepared and analyzed by the specified method. If a set 
contains samples of different matrices, matrix spikes 
should be prepared and analyzed for each matrix type. For 
work submitted to DER, matrix spikes must be included as 
routine protocol. 
c. Reagent water or reagent matrix spikes - Reagent water 
or reagent matrix spikes may be used as additional QC 
checks to monitor the effectiveness of the method. If 
used, these must be analyzed at a frequency of 5%. 
d. Quality control check samples - shall be analyzed in 
duplicate semiannually. such samples shall be analyzed as 
blind samples (i.e., the component concentrations in these 
samples shall not be provided to the analyst until after 
analysis). If the data are not acceptable, the analytical 
results must be reported in a QA report to DER (see Section 
13) • 
e. Quality control check standards - shall be analyzed at 
a continuing frequency equivalent to 5% of the samples in 
the analytical set (i.e. one every 20 samples) or shall be 
analyzed at the beginning of each run to verify the 
standard curve. 
f. Duplicate samples or matrix spike duplicates - at least 
one or 5% of all samples in a sample set with a similar 
matrix shall be selected and analyzed in duplicate. If a 
sample set contains samples from different matrices (e.g., 

' ' 
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effluent and drinking ~ater), then duplicates or matrix 
spike duplicates should be · analyzed for each matrix. 
g~ continuing calibration standards shall be analyzed at a 
frequency equivalent to 5% of t.he samples in an analytical 
set. Alternatively, quality control check standards may be 
used (see e. above). At least one of these checks shall be 
a standard at a concentration of 1 - 2 times the laboratory 
stated PQL. . 
h. Additional quality control checks may be included and 
shall be used if specified by the approved method: 

a. Reagent purity checks 
b. Internal standards 
c. surrogate spikes 

9.1.2.2 Microbiology QC Checks 
a. Blanks 

1. Membrane Filter Analysis: For each set of samples, 
a control blank shall be run at the beginning (dilution 
water blank), every tenth sample (sample carry over blank), 
and at the end of the set. 

2. MPN Analysis: A single tube of LTB broth media 
shall be inoculated with 10 milliters of sterile phosphate 
buffered dilution water (dilut~on blank control). 
b. Duplicates - At least 10% of the known positive samples 
that have been processed shall be analyzed in duplicate or 
a minimum of one duplicate analysis per month for MF and 
MPN analyses. 
c. Positive/Negative Controls - Microorganisms obtained 
from the American Type Culture Collection (ATCC) or 
equivalent sources shall be used to confirm the 
morphological and biochemical responses to test media. 
Positive and negative controls shall be run with each new 
lot of media, and monthly thereafter. 
d. Water Quality Indicators: 

1. Water source shall be tested monthly for chlorine 
residual, conductivity and standard plate count. 

2. The concentration of metals in the ~ater source 
shall be determined annually. 

J. Water suitability Test shall be conducted annually. 
e. 5% of all positive environmental samples analyzed by 
membrane filter shall be verified per method requirements. 
f. When using the MPN test, the MPN test shall be 
completed on 10% of all positive confirmed samples. 

9.1.2.J Laboratori QC Checks (Bioassays) 
a. At least one set of controls (dilution water and 
hardness or salinity, if appropriate) shall be run with 
each test. 
b. Analytical equipment shall follow the chemistry 
laboratory quality control checks listed above. 
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Subj: AIR OPERATIONS MANUAL 

Ref: {a) OPNAVINST 3710.7(Referred to herein as General NATOPS) 
(b) NAVAIR 00-80T-114 
(c) FAA Order 7110.65 
(d) Federal Aviation Regulations 

1. Purpose. To promulgate the Air Operations Manual, Naval Air 
Station Key West, Florida per references (a) through {d) for the 
guidance, information and compliance of all persons concerned 
with the operation of aircraft on or in the vicinity of Naval Air 
Station Key West Florida. 

2. Cancellation. NASKWINST 3710.2N 

3. Scope. This manual has been prepared in accordance with 
current instructions and regulations of the U.S. N.?!~Y _and the 
Fc.:dc:ral Aviation Administration. 

4. Responsibilities. All personnel operating aircraft from 
Naval Air. Station Key West shall comply with NASKWINST 3710.2P 
established herein. Only emergency conditions preclude strict 
adherence to these regulations and any deviation from these 
procedures must be based on sound judgment and good airmanship. 

5. Administration. The Operations Officer is charged with the 
administration and enforcement of the provision of this manual. 
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CHAPTER I 

GENE-RAL· 

100. GENERAL RULES 
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a. This manual contains regulations applicable to the operation of 
NAS Key West, Florida and shall govern the support and operation of 
aircraft within the confines of the Key West local operating area. The 
regulations contained in this manual neither supplant nor modify 
existing instructions of higher authority nor do they attempt to cover 
in detail every contingency or rule of safety and good practice. All 
aircraft pilots, Commanding Officers or Officers-in-Charge of aviation 
units shall conform to the regulations set forth in this manual and are 
expected to exercise good judgment in the safe operation of their 
aircraft. In obeying or interpreting these rules, due regard shall be 
given to the dangers of aerial flight, air traffic and to any special 
circumstances, including aircraft and pilot limitations, which may 
render a departure from these rules necessary in order to avoid 
immediate danger. 

b. The Op~rati,Q.n.,s __ Office.r is the direct representatiYe qf the_ 
Commandir1y' Officer in all matters pertaining to the clearance and. , .. <, 

control.of aircraft and is responsible for compliance with the articles 
of this manual. 

101. GEOGRAPHIC DESCRIPTION 

a. Naval Air Station Key West, Florida is located on Boca Chica Key 
at latitude 24 degrees 34' north, longitude 81 degrees 41' west, and is 
approximately 60 miles south southwest of the southern tip of the 
Florida Peninsula. The field elevation is six feet above mean sea level 
and the local environment is one of oceanic waters and flat terrain. 
The climate is subtropical with annual VMC flying conditions 98 percent 
of the time. 

102. AIRFIELD 

a. Operating Hours. The airfield operates from 1200Z to 0300Z (DST 
llOOZ to 0200Z) daily. 

b. Runways 

(1) The airfield consists of three asphalt runways with concrete 
turn-up areas. All runways are accessible by taxiways. 
Each runway has a stabilized overrun area of approximately 700' -
1, 000'. 
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c. Arresting Gear. E-28 bi-directional arresting gear is the only 
type used at NAS Key West. The E-28 short field gear on the active 
runway is always derigged. The location of all E-28 gear is depicted on 
plate #1. No overrun gear is available. 

d. Wells Air-Start. A Wells Air-Start Unit is located between the 
Hangar 936 line and taxiway A. 

e. Wind Sock. There is an unlighted wind sock located at the 
approach end of all runways except runway 13 and a large, lighted wind 
sock at midfield. 

103. HANGAR AND SERVICE FACILITIES. 

a. Hangar Facilities. Hangar facilities for transient aircraft are 
limited, however, space can normally be made available for repairs. 

b. Parking. Parking is available for approximately 35 transient 
aircraft on the ramp around the Operations/Tower Building (Bldg. A-244). 

c. Fueling. Fueling is available via truck only. Hot refueling is 
permitted when in compliance with paragraph 106. 

d. Air Starting Units. NC-SA and NCPP-105 Wells Air Start 
Systems are available to detachment aircraft in fleet hangar area. 

e. Compass Rose. A compass rose and an electronic compass 
calibration site are available. The locations are depicted on Plate #1. 

f. High Power Turn-up Areas. The Field Services Division of NAS 
Operations Department (X2769) is responsible for scheduling 
and escorting aircraft to and from the High Power Turn-up Areas. Phone 
calls requesting High Power turns shall be referred to the Field 
Services Division. Transit Line personnel shall ensure that the High 
Power Turn-up Areas are swept and free of FOD. High Power Turn-up Areas 
are located at the approach end of Runway 3 and Runway 31. 
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b. Runway Lights. All runways have threshold lights. All runway, 
taxiway, rotating beacon and obstruction lights are of standard color. 
There are no boundary lights. 

( f) Runway 7 /25 - High Intensity Runway Lights. 

(2) Runway 7 - Approach Lighting: 

(a) U.S. Standard (A) Approach Lights and Sequenced Flashing 
Lights (SFL) are operated per reference (c) . 

(b) There are Wheels-Up Warning Lights (Wave Off Lights) 
located at 800', 1, 600' and 2·, 400' from the approach end of the runway. 
They are activated from the tower. 

(3) Runway 13/31 - High Intensity Runway Lights. 

(4) Runway 13 - Carrier Deck Lighting is located at the approach 
end and is controlled by the LSO. 

(5) Runway 3/21 - High Intensity Runway Lights. 

(6) Runway 3 - Carrier Deck Lighting is located at the approach 
end and is controlled by the LSO. 

c. Obstruction Lights. Obstruction lights on the control tower 
antennas and rotating beacon are photo-electrically activated. Lights 
on the crash crew hangar are controlled by the crash crew. 

d. Optical Landing System 

(1) Two portable Fresnel Lenses are normally available. 

(2) One lens is positioned on the active runway and one on the 
PAR practice runway, if other than the active. The lenses remain on 
during flight operations. After completion of all flight operations, 
the lenses will be secured by Field Services personnel. All lenses are 
normally set at three degrees glideslope. Adjustments to the lenses 
will be accomplished by Field Services personnel or a Landing Signal 
Officer when Field Carrier Landing Practices are in progress. 

105. METEOROLOGICAL FACILITIES/INFORMATION 

a. A complete METRO forecasting, flight weather briefing and 
observation facility is available at th~ Naval Atlantic Meteorology and 
Oceanographic Detachment (NLMOD), Key West, located in the Operations 
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intervals, provide formal and/or informal training concerning aircraft 
refueling procedures and safety precautions. Personnel, at unannounced 
intervals, will be observed when actual fueling operations are being 
performed .. 

b. Hot Refueling. The dangers involved with aircraft hot refueling 
cannot be overemphasized, and all precautions shall be taken to ensure 
safety. The following personnel and equipment are required for each 
aircraft hot refueling evolution: 

( 1 ) Personnel: 

(a) Plane Captain (refueling coordinator) 

(b) Refueling Operator 

( c) Re fueler Nozzle Operator 

( d) Pilot 

( e) Euel Vent Monitor 

(f) Two Fire Guards at fire bottles; one guard may act as 
the vent monitor provided he/she can stand near the nozzle operator and 
watch both stations. 

(2) Equipment 

(a) Two 150 pound HALON Fire Bottles 

(b) Fuel Delivery Unit 

(c) Single Point Pressure Refueling Nozzle 

(d) Ladder that is compatible with aircraft to 
provide crew egress if necessary 

(e) Tow-Bar and Tow-Tractor per three aircraft (standby for 
emergency) 

(f) Wheel Chocks 

(g) Hose Stowage Racks 

(h) Fuel Vent Boots 
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requiring dearming during an electrical storm shall remain in the 
dearming area until the lightning threat passes. 

c. The weather office (X2524) shall advise the OOD (X2268) whenever 
an electrical storm is in the area and when it has passed. 
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c. As stated in reference (a), all flights in fixed wing Naval 
aircraft shall be conducted in accordance with Instrument Flight Rules 
(IFR) to the maximum extent practicable. 

d. Operations in accordance with Visual Flight Rules (VFR) are 
allowed in the following cases: 

(1) Under tower control in the Class "D" Surface Area. 

(2) While operating on VFR legs of military training routes. 

(3) When required by a mission, helicopter operations outside of 
Class "D" Surface Area, controlled airspace, . and below 2, 000' beyond the 
twelve mile limit within Air Route Traffic Control Center (ARTCC) 
boundaries. 

e. Point to point or round-robin flights originating at NAS Key 
West and departing the local flying area, unless 
operating in accordance with paragraph 201a(l), (2), (3) above, 
shall file an IFR flight plan at least one hour prior to ETD. 

f. Local Flight Clearance 

(1) Flight Schedules: Flight plans for local flights may be 
filed in the form of a daily squadron flight schedule. Four copies of 
the daily squadron flight schedule shall be forwarded to Base Operations 
prior to 1800 the day preceding scheduled operations. Additional 
flights may be added to local flight schedules by calling Base 
Operations (X2770 or X2771). All squadrons submitting local flight 
schedules shall call X2770 or X2771 when commencing and securing from 
flight operations. The below listed information is required on all 
daily squadron flight schedules: 

(a) Aircraft squadron/unit 

(b) Pilot's name 

(c) Aircraft call sign and flight event number (i.e. Hawk 1) 

(d) Number and type of aircraft 

(el Estimated time of departure 

(f) Estimated time enroute 

(g) Requested altitude 
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b. Flights that will proceed to a ship to conduct CARQUALS and 
return to and terminate at NAS Key West may utilize local flight 
schedules or Round Robin DD-175. 

c. Aircraft diverted to NAS Key West for fueling which require 
quick turn arounds to meet overhead or "Charlie" times may file with 
Clearance Delivery by submitting the following information: 

(1) Aircraft Identification 

(2) Number and type aircraft 

(3) True air speed 

(4) Altitude 

(5) ETD 

203. AIR DEFENSE IDENTIFICATION ZONE (ADIZ) WARNING AREA PROCEDURES 

a. NAS Key West lies within the Gulf of Mexico Coastal ADIZ. All 
flight:s "shci.11, comp-ly w·i-th ADIZ procedures as outlined 1n tne FLIP' --
Enroute Supplement, exc·ept those aircraft operating in accordance with 
paragraph 201f of this chapter. 

b. Miami ARTCC is the controlling agency for W-174 and W-465. The 
Commanding Officer, NAS Key West, Florida has designated Tarpon Control 
(Navy Ground Control Intercept (GCI) Division) the scheduling authority 
for W-174 and W-465. Tarpon Control normally uses W-174 and W-465 1200Z 
- 0400Z DST llOOZ - 0300Z) during weekday operations. After local 
operations secure, the airspace is returned to Miami ARTCC. Transient 
aircraft desiring to operate in W-174 or W-465 should contact Tarpon 
Control scheduling office via message or telephone COM (305) 293-2430 or 
DSN 483-2430. 

c. Aircraft operating in W-174 and/or W-465 shall maintain 
communications with the appropriate warning area controlling agency. 

204. WEATHER MINIMUMS 

a. VFR operations are authorized in the Class "D" surface area when 
the reported weather meets basic VFR weather minimums, unless suspended 
by the Tower Supervisor or Facility Watch Supervisor. 

b. Weather minimums for instrument approaches are published in the 
current DOD Flight Information publications. 
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300. TAXI INSTRUCTIONS 
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a. Taxi Clearance. Pilots shall establish two-way radio 
communications with Ground Control and obtain clearance prior to 
taxiing. The control tower will issue taxi instructions, and control 
taxiing aircraft on the Ground Control frequency. The responsibility 
for safe taxiing rests with the pilot. 

b. Taxi Restrictions 

(1) Pilots shall monitor Ground Control at all times after 
leaving the flight line until ready for take-off unless authorized a 
frequency change by Ground Control.· 

(2) All taxiing shall be conducted at a safe and reasonable 
speed. 

. . 
t3) The perimetet' 't:axiw'aSr-between the approach ,_enq Of runway 11,,_ 

· and runway 25 is closed. · 

{4} Aircraft taxiing in the vicinity of the Operations building 
or any hangar shall exercise extreme caution due to vehicular traffic. 

(5) Do not park on the Jet Blast Areas. 

(6) Pilots of taxiing aircraft who sight emergency vehicles on 
the field displaying a flashing red light, or having knowledge that the 
tower is controlling an emergency, shall stop and hold their position 
until authorized to proceed by radio or light signals from the tower. 
During emergencies, pilots shall maintain strict radio discipline. 

(7} Pilots are required to read back all "HOLD SHORT" 
instructions. 

301. DEPARTURES 

a. Take-off Instructions. Every aircraft must receive 
take-off clearance from the control tower. Instructions to "TAXI 
INTO POSITION AND HOLD" shall be acknowledged and read back before 
moving onto the runway. 
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(6) Runway 31 - Over departure end, turn right heading 360, 
maintain at or below 1,000' until established on j60 heading. 

302. TRAFFIC PATTERNS. The traffic pattern is left traffic for all 
runways except runways 3 and 25, which are right traffic. During FCLP 
operations to runway 3, left traffic may be implemented . 

. a. Aircraft entering the overhead for runway 21 and 25 shall 
maintain 2,500' until three DME; runway 13, 2,500 1 until 2.6 DME; runway 
7, 2,000' until 2.6 DME; runway 3 and 31, 1,500'. 

b. Traffic pattern problems exist due to the close 
proximity of NAS and Key West International Airport. While in 
the VFR traffic pattern, all aircraft shall remain east of a 360 
degrees/180 degrees line approximately two and one-half miles west of 
NAS. Visually, this approximates the west end of the Boca Chica Bridge. 

303. ARRIVALS 

a. VFR Inbounds. Inbound VFR traffic landing at NAS Key West shall 
contact Approach Control/VFR Advisory Control at least 10 miles from the 
airfield with TACAN radial/distance or--estimated nearing and range. ,:,:"...C:..: 

Aircraft shall contact Navy Key Wes·t Tower prior to entering the Class 
"D" Surface Area for landing instructions/pattern entry. Pattern 
altitude is 1,000' unless otherwise specified by the control tower. 

b. Overhead Arrivals 

(1) Aircraft shall be instructed to contact the Navy Key West 
Tower no later than the initial reporting point for the runway in use as 
depicted on Plate #4. Break altitude is 1,500' unless otherwise 
directed/approved by the tower. 

(2) When Navy Key West is landing Runway 7, the following 
procedure shall apply for the KING 1 Arrival: Intercept R-240 at seven 
DME maintain 2,000'. At 2.6 DME descend to 1,500', left traffic. 

(3} An IFR Flight Plan is cancelled when the pilot reports the 
field in sight and/or is established inbound on the initial radial and 
is informed by Approach Control to "MAINTAIN VFR, CONTACT NAVY KEY WEST 
TOWER 340.2." 

c. Simulated Flameout (SFO). Approaches may be conducted only 
after the squadron has been thoroughly briefed and a Letter of Agreement 
executed. 
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c. The removal of safety pins or devices from bomb racks, 
rockets/missile l~unchers and guns when carrying live loads shall 
be accomplished on the warm-up area of the active .. runway with the 
aircraft pointed in a safe direction (Plate #7}. 

d. Aircraft shall advise tower prior to requesting take-off 
clearance if they are armed. 

e. Upon return to base, aircraft carrying live loads, hot guns and 
unexpended or hung ordnance shall inform the control tower which, in 
turn, will advise the squadron concerned. Aircraft will be dearmed by 
squadron personnel in the hold short area of the departure end of 
landing runway. 

f. All aircraft found to have jammed guns or hung live loads will 
proceed straight.to the loading pad at runway 31 approach (Plate #7). 
Squadron personnel will then download ordnance concerned. 

305. PRECAUTIONS FOR LIVE BOMBS, ROCKETS/MISSILES. AND TORPEDOES 

a. Aircra.f.t_ carrying live bombs, rockets/missile.s. m;, t9rP.~.9.9es ~" 
land prOvldeO'tffat such weapons ~.are "SAFE" arid no attempt· has been made 
to drop or fire them. 

b. When bombs, rockets/missiles or other "live" ordnance have 
failed to release/fire and the armament system cannot be placed "safe", 
no attempt to land shall be made until the pilot has contacted the 
control tower for instructions. Entry into the Class "D" surface Area 
shall be over the least populated route. Normally, a straight-in 
approach or base leg entry may be approved. Touch-and-go landings will 
not be authorized for aircraft with hung ordnance. 

306. TARGETS AND EXTERNAL STORES JETTISON AREA 

a. Marquesas Patricia (Patty) Target (Plate #8) is located within 
W-174E at latitude 24 degrees 34' N, longitude 82 degrees 14' W (269 
R/30 NM from NQX). Use of the target, "for dry runs only", may be 
scheduled through Tarpon Control, 293-2430. 

b. Live ordnance shall be jettisoned on "SAFE" in 100 fathoms (600 
feet) of water or greater. The 100 fathom curve lies approximately 10 
NM south or southeast of Key West. Tarpon (GCI) should be contacted to 
obtain clearance into W-174 as necessary to facilitate getting an 
accurate position of the drop. 

25 



308. NOISE ABATEMENT DURING FORMAL CEREMONIES 
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a. Commanding Officers planning formal ceremonies requesting noise· 
abatement _consideration shall notify the Operations Officer, NAS Key 
West at least two weeks before the scheduled ceremony. Request "Quiet 
Hours" for the time required to conduct the ceremony only. ·During 
"Quiet Hours" only operationally necessary departures, and straight-in 
full-stop landings will be authorized. 

b. The Operations Officer, NAS Key West shall promulgate noise 
abatement messages to include the time, date and occasion for ceremony. 

c. Upon receipt of a noise abatement message: 

{1) Commanding Officers/Officers-in-Charge will schedule routine 
air operations and ground maintenance functions in a manner not to 
interfere with the ceremony. 

(2) The Operations Officer will be notified immediately of 
unforeseen operational commitments that cannot comply with the noise 
abatement request. . ' 

309. LOCAL FLYING AREA. The NAS Key West local flying area is that 
airspace over the state of Florida within 350 NM of NAS Key West and 
airspace within W-147 and W-465, excluding Cuban airspace. SAR 
helicopter local flights shall normally remain within a thirty mile 
radius of NAS Key West (NQX TACAN CH 78) . 

a. The Key West Class "D" Surface Area is defined as: That 
airspace extending upward from the surface to and including 2,500' MSL 
within a 3.9 mile radius of Key West International 
Airport (24 degrees 33'23• N/81 degrees 45'34• W) and within a 5.3 mile 
radius of NAS Key West (24 degrees 34'33" N/81 degrees 41'20" W). This 
Class "D" Surface Area is effective during the specific .dates and times 
specified in the IFR Supplement, other times by NOTAM. 

b. By Letter of Agreement, the Key West Class "D" Surface Area is 
divided by a 360/180 degree line centered at the west end of the Boca 
Chica bridge (Plate #9) . 

310. SPECIAL USE AIRSPACE 

a. Restricted Areas. Restricted Area 2916 is located within a two 
statute mile radius of latitude 24 degrees 42' N and longitude 81 
degrees 30' W (Cudjoe Key, FL) from the surface to 14,000'. Time of 
designation is continuous. This area contains two 40' X 120' aerostat 
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(d} Range Availability. W-465 available hours are listed in 
FLIP APlA; however, it is normally scheduled from 0700 to 1600 local 
Monday through Friday .. W-.465 airspace is scheduled by Commanding 
Officer, NAS Key West, Florida. 

c. Target Areas 

(1) Marques~s "Patricia" Target 

(a) Range/Area Boundaries/Access. The Marquesas "Patricia" 
Target is an unattended/non-instrumented target located in Warning Area 
174E (W-174E} 30 NM from the NAS Key West 
TACAN (CH 78} bearing 269. The Target is surrounded by a two NM 
radius surface danger area. W-174E extends from the surface up to FL300 
(Plate #8}. 

(b) Exercises/Ordnance. No ordnance of any kind shall be 
dropped during runs. 

(c) Target. The target is a grounded Amphibious Personnel . 
Destroyer (APO}, 306' in lengtfi and 3::/4 --abeain. , The-- target is visible:.:~~ 
only. during low tide. The target does not protrude above the surface. 

(d} :Rangef!;Ayai1.abilityf. The Marquesas "Patrician" Target is 
available during daylight hours and during night hours for searchlight 
runs. The target is not available. Q.Q ___ $.aturdays, Sundays, and holidays. 
Patricia Target is S:c]Jf~du'.lled:'.through ~TArpoii ·a.t'.'1DsNJ:t•r-e7j'.ft~.9~~~Xf 

2. Avon Park 

(a) Range/Area Boundaries/Access. Avon Park Target Area is 
located in South Central Florida comprising R2901. 
Scheduling Avon Park is accomplished through the using agency, 
McDill AFB, Tampa, FL. Specific requirements and airspace structures 
can be found in FLIP APlA. 

(b} Ordnance. Inert ordnance only is authorized at Avon 
Park. 

(c) Targets. Targets are fixed hard targets. Specific 
target description can be obtained from the scheduling agency. 

d. Key West Tactical Aircrew Combat Training System (TACTS): 
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(10) Radio tower (Truman Annex), 311', 257 degrees/7 NM 

(11) Radio beacon· tower (FIS), 134', 254 degrees/6 ·NM 
'•' 

(12) Smoke stack (CES Stock Island), 164', 263 degrees/ 3.2 NM 

(13) Radar tower (Key West International Airport), 78', 250 
degrees/4.4 NM 

(14) Radar tower (ARSR-4), 127', 311 degrees/.5 NM 

(15) NEXRAD Antenna, 110', 312 degrees/1.5 NM 

312. RESERVED 

313. AIRPORT VEHICLE TRAFFIC 

a. No person shall operate a vehicle on the airport movement area 
without a valid Airfield Motor Vehicle Operator Permit. A required 
indoctrination class is conducted at Air Operations to obtain tl;l_e~re _ ""'......,__ 
permits. For' 'information contact t1~1e Transient Line (X2 7 6~) • · Port ab re 
radios will be issu~d only to those peisonnel holding a valid airfield 
permit. Permits are valid one year from date of issue. Squadron 
detachments with personnel that have not been on the field for three 
months will be required to send previously qualified personnel through 
the indoctrination class to requalify. 

b. Vehicles will not depart from the paved surfaces except via FOD 
shakers unless responding to emergencies. Emergency vehicles may 
proceed onto the field proper, as necessary, to reach the scene of a 
crash or fire. Taxiing aircraft have the right of way over all vehicles 
except those displaying a red rotating beacon. Taxiing aircraft will be 
directed to hold position until emergency vehicles have passed. The 
speed limit for vehicular traffic is 10 MPH on the ramps and 25 MPH on 
the taxiways; this is reduced to 5 MPH in the vicinity of aircraft. 
Emergency vehicles may exceed this limit at the discretion of the driver 
when responding to the scene of an accident; however, extreme caution 
must be exercised particularly on the ramps and in the hangar areas. 

c. All vehicular traffic will be controlled by coordination with 
the control tower. The following procedures apply: 

(1) During peak aircraft operating hours, only those vehicles 
responding to an emergency or with actual airfield 
operational needs will be authorized clearance to cross the duty runway. 
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"NAVY TOWER1 OREGON ALPHA FOUR-SIX TS CLEAR OF 
RUNWAY TWO-ONE". 

or 

"NAVY TOWER1 OREGON ALPHA FOUR-SIX HOLDING 
SHORT 11

• 

d. Vehicle operators shall inform tower personnel of their exact 
vehicle position when parked and when changing locations within the 
airport movement area. 

e. General Operating Rules 

(1) No vehicle shall be permitted to cross or enter any 
runway without specific clearance from the control tower. 

(2) Always call clear after exiting a runway. 

.. (3) It is··unnecessary to call clear: of the fiel,d l:mless fiefd ·· 
clearance has be·en issued or during· periods of darkness or reduced 
visibility. 

(4) Look before crossing all runways even when.cleared to cross. 

(5) Read back only pertinent information (duty runway/ holding 
instructions1 etc.). If in doubt about any instructions issued, ASK! 

(6) No private vehicles, including contractor vehicles, shall be 
permitted on the flightline, ramps, or airport movement area at any time 
unless specifically authorized and briefed on each occasion by Field 
Services. Briefing shall include all applicable rules of this manual. 

(7) For normal night operations, all vehicles on or about 
the ramps, taxiways, or runways shall have headlights on low 
beam. Under an emergency condition, day or night, crash and fire trucks 
will proceed with red rotating beacon and all other traffic (vehicular 
and aircraft) shall stop and/or giveway. Unlighted vehicles or aircraft 
being towed in darkened areas will be illuminated by means of a 
f lashlight1 luminescent wand or other lights of sufficient intensity to 
cause the vehicle1s or aircraft 1s outline to be visible. 
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f. Due to unlighted high tension power lines running in an east
west line one mile north of NAS Key West, helicopters inbound to the 
traffic pattern from the north shall maintain an altitude above 200' 
until with~n the airfield boundary. 

g. Helicopter request for SVFR clearance shall be handled in 
accordance with reference (c) . 

h. Helicopter Lost Communications Procedures. Helicopters 
that experience radio communications failure in VMC shall 
maintain VFR and return to NAS Key West by making a northerly 
approach entry squawking mode 3/7600. During day VMC, helicopters 
larger than an H-3 shall land on the duty runway, all others will land 
at the mid-field Maltese Cross. During night VMC, helicopters shall. 
land on the duty runway when given the proper light signal clearance 
from the control tower. If under IMC, helicopters shall follow 
procedures as outlined in FAR 91.127. 

i. Trumbo Point Landing Zone (LZ). There are four unlighted 
helicopter landing areas adjacent to the former seaplane hanger at 
Trumbo Point. Aircraft fire protection requires 15 minutes prior notice 
to NAS Key West Base Operation;:; on 338.0 Mhz. Helicopters departing NM 
Key West shall maintain continuous communication with NAS Key West Tower 
or Key West International Tower as appropriate. All flights shall be 
conducted over water only. Overflight of residential areas in Sigsbee 
Park, Key Haven and Trumbo Point are prohibited regardless of altitude. 
While operating in the Trumbo Point LZ extreme caution shall be 
exercised in avoiding overflight of residential areas. Contact Key West 
International Tower on 257.8 Mhz prior to entering the Key West 
International Airport Class "D" Surface Area. 

315. FIELD CARRIER LANDING PRACTICE (FCLP) PROCEDURES 

a. All FCLP periods shall be scheduled in advance with Air Traffic 
Control for day and/or night operations, including any aircraft on local 
training missions which will conduct FCLP's upon returning to NAS Key 
West. Scheduling shall be accomplished in sufficient time to permit 
equipment placement and check-out prior to the FCLP period. FCLP's will 
not be permitted on Sundays before noon unless prior approval has been 
obtained from the Commanding Officer of NAS Key West. 
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g. To the extent possible, the FCLP runway will be the active 
runway. 

h. Wi~d conditions permitting, FCLP aircraft shall make final 
landings on the FCLP runway. The control tower shall be 
advised of all final landings of .FCLP aircraft prior to airG:raft 
entering downwind for final landing. Tower shall issue final landing 
clearance on the appropriate frequency. 

i. Break altitude for all FCLP aircraft shall be 000', descending 
to pattern altitude of 600'. 

NOTE: FCLP pattern altitude may be raised to 1,000' by the CDO in the 
event of continuous noise complaints. 

j. FCLP's shall be conducted in VMC. Aircraft in the FCLP pattern 
shall be in visual contact of the control tower at· all times. 

k. Foul-Deck: FCLP aircraft may continue their approach, when the 
deck is foul, to a waveoff point determined by the control tower, so as 
not to interfere with arriving or departing traffic. The deck is ~o~~ 
-when any of the following conditions exist: 

(1) Personnel, aircraft, support equipment or loose gear are on 
the runway. 

(2) Arresting gear is rigged but not in battery. 

(3) Any time the control tower or LSO broadcast "Foul Deck". 

1. Instructions to go around will be issued by the control tower as 
necessary to ensure flight safety. A waveoff is mandatory. Aircraft 
issued waveoff instructions will climb to and maintain the altitude 
assigned by the tower. When possible the tower will state the reason. 

316. BANNER TOW PROCEDURES. (Plates #14 & #15) Banner tow operations 
shall be coordinated in advance with ATC (DSN 403-2754). Banner drops 
returning to NAS Key West will proceed inbound to the field on the 240 
degree radial, VFR, 500' to 1500'. The drop zone is designated as the 
land area separating runway 21 and 25 between mid-field and taxiway G. 
Tower will clear the banner f.light to enter the Class "D" Surface Area 
and release the banner. Tower will call "Drop ... Drop ... Drop" with 
release occurring on the third "Drop". 
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{c) Higher/lower performance following turboprop 

Clear deck 

2. Successive Touch-and-Go's" 

(a) Same performance 

Lower performance following higher performance 

Turboprop following higher/lower performance 

2,000' 

(b) Higher performance following lower performance 

4, 000' 

(c) Higher/lower performance following turboprop 

6, 000' 

3. Touch and Go behind a full stop: 

6,000' 
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ct. Airport User Notification. Base Operations will coordinate with 
the Air Traffic Control Facility Watch Supervisor for issue of 
appropriate NOTAM's and/or ATIS broadcasts concerning airport conditions 
that may affect the safe operation of aircraft. 

403. CONTROL OF GRASS Af\JD TREES. The Public Works Department is 
responsible for maintaining a schedule for cutting grass adjacent to 
runways, taxiways and parking ramps, and periodic cutting of trees. 
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(2) All aircraft shall obtain taxi clearance prior to taxiing. 
Aircraft shall hold well clear of the active runway until cleared for 
take-off or instructed to "TAXI INTO POSI-TION AND HOLD" by the control 
tower. P~lots are required to read back all "HOLD" instructions. 

501 .. INSTRUMENT PROCEDURES 

a. Approach Control. Navy Key West Approach Control provides 
approach control services for NAS and Key West International Airport 
within the airspace delegated by the Miami Air Route Traffic Control 
Center as depicted on Plate #17 up to an altitude of 16,000'. Airspace 
def initionsj hand-off points and coordination procedures are contained 
in current Letters of Agreement between the ATC facilities. Navy Key 
West provides 
approach control service 0600-2200 local. Miami ARTCC provides 
approach control service during the hours when Navy Key West Approach 
Control is not in operation. 

b. Instrument Departure Procedures. IFR departures will normally 
be radar vectored until intercepting the enroute course. Radar hand-off 
to Miami Center or GCI will be accomplished as soon as traffic 
conditions permit. 

c. Instrument Arrival Procedures 

{l) In addition to terminal radar service, there are two 
navigational aids available for instrument approaches to NAS. The 
approved approach procedures for NAS Key West are c.ontained in current 
FLIP publications. All pilots desiring to utilize the navigational aids 
to conduct approaches to NAS or Key West International Airport will 
first obtain clearance from Key West Approach Control {primary 
frequencies are 289.4 and 124.45). 

(2) Aircraft enroute to or from the operating areas shall not 
utilize the published approach radial~/courses unless they are in 
communication with Navy Key West Approach Control. 

{3) Navy Key West Approach Control will assume control of 
inbound aircraft upon reaching the vertical and/or lateral limits of 
designated airspace unless otherwise coordinated. 

(4) Pilots shall turn on landing/taxi lights, if so equipped, 
when executing practice or actual instrument approaches to NAS; i.e., 
PAR, TACAN, etc. 
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approach, published IFR approach or radar vectors to the NAS Key West 
Class "D" Surface Area for VFR entry. If a pilot requires a specific 
type of approach, he/she should advise approach control of their request 
prior to ~~parting the warning area. 

e. Lost Communications Procedures. Aircraft experiencing 
radio communications failure in VMC shall return to NAS Key West 
utilizing standard VFR entry procedures, squawking Mode three Code 7600. 
If in IMC, FAR 91.127, 91.185 and: 

(1) Depart the warning area at the proposed exit time (actual 
time of departure plus estimated time enroute [ATD + ETEJ). 

(2) When more than one altitude is assigned, depart the Warning 
Area at the last assigned and acknowledged altitude squawking Mode three 
Code 7600. 

(3) Execute a published instrument approach. 
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b. Customs and Agriculture inspections are required on all arrivals 
from foreign departure points except aircraft that have been cleared by 
U.S. Customs in Puerto Rico. Flights returning with civilian personnel 
will also _require an Immigration inspection. Flight advisories and/or 
flight plan messages of inbound aircraft should include information on 
the types of inspections required. 

c. When Base Operations receives a flight advisory/inbound of an 
aircraft arriving from a foreign country1 Base Operations shall alert 
the inspectors giving them the ETA of the aircraft and other essential 
information. Base Operations will again notify Customs when Navy Key 
West Approach Control is controlling the aircraft inbound, when the 
aircraft enters the pattern, or when the aircraft lands, giving the 
customs inspectors at least twenty minutes notice to proceed to Boca 
Chica, ·when possible. 

603. ACCOMMODATIONS/MESSING 

a. BOQ facilities for transient officers are available on Trumbo 
Annex, located eight miles from NAS. 

b. BBQ facilities are normally available· at NA:S a:nd ·a·re located;;,.;~,,.,,,.. 
approximately 1/4 mile from.the Terminal building. Transient enlisted 
personnel desiring rooms will report to Barracks #648 for berthing 
assignment. Additional BEQ facilities are available at Truman Annex, 
located approximately eight miles away from Boca Chica. 

c. If quarters are 
available in Key West. 
advance reservations be 
between 15 December and 

not available, civilian motels and hotels are 
During the tourist season, it is suggested that 
made and confirmed if occupancy dates will be 
15 April. 

d. Messing Facilities: 

(1) All Hands Dining Facility (Bldg 522) located on Langley 
Avenue, is a five minute walk from Operations buliding. Hours of 
operations are as follows: 

Breakfast 
Lunch 
Dinner 

Weekdays 
0630-0800 
1100-1300 
1500-1700 
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Weekends 
0800-1200 
0800-1200 
1500-1700 



a. Present a valid Armed Forces I.D. 

b. complete a next-of-kin form. 
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c. Be at the Terminal two hours prior to departure time on a first
come, first-served basis. 

d. Emergency leave and TAD orders are designated as Space Required 
and take precedence over Space A personnel. 

e. All baggage is subject to search prior to boarding aircraft. 

608. DISTINGUISHED VISITORS (DV). Commissioned Officers of the allied 
services holding the rank (or equivalent) of 0-6 or higher and important 
civilian dignitaries shall be accorded special attention and every 
courtesy upon arrival at NAS Key West. Special DV procedures are: 

a. Pilots of aircraft shall confirm the presence of DV personnel 
onboard prior to arrival. 

b. Base Operations shall c::lisseminate the arrlval information to 
interested commands ·in accordance with the telephone ·notification list· 
(NASKW Form 3710/5) . 

c. The arrivals and departures of DV's will normally be attended by 
the Operations Officer, Executive Officer, Commanding Officer, or the 
Command Duty Officer, as appropriate. 

d. A Distinguished Visitors' lounge and a conference room are 
available in the Air Terminal building. 

609. GROUND SUPPORT EQUIPMENT 

a. The following yellow gear equipment is utilized by the Transient 
Line crew: 

(1) NCPP-105 jet air start 3.6:1 and 5:1 ration for air starts 

(2) NCSOA auxiliary power unit equipped with AC (120V) and DC 
(28V) 

(3) Tow tractor JG-75 

(4) Tow bar NT-4 
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CHAPTER VII 

AIRCRAFT RESCUE AND FIREFIGHTING (ARFF) 

700. AIRCRAFT RESCUE AND FIREFIGHTING PROCEDURES. NASKWINST 11320.3 
details the responsibilities and establishes guidelines to be followed 
in aircraft rescue and firefighting. 

701. CRASH ALARM PROCEDURES 

a. The primary crash telephone is located in the control tower. 
The crash phone circuit is tested daily at 0805 (local) . The following 
locations have crash phone outlets: 

Control Tower Dispensary 

Commanding Officer Approach Control 

Base Operations OOD 

:.vi..:.·1{)1:' ~---~ 

Crash Crew ~· 

Arresting Gear Weather 

Security Transient Line 

b. When the primary crash telephone is activated, the control tower 
will report the aircraft call sign, type aircraft, nature of emergency, 
fuel on board, landing intentions and other pertinent information such 
as "persons on board" for transport type aircraft. 

c. Control Tower Actions 

(1) Normally, the control tower will obtain the initial 
information on an impending emergency or accident. This does not 
relieve the crash crews on alert duty of their responsibility for 
maintaining constant vigilance, particularly during active flying 
periods when incidents may escape the notice of the tower personnel. 

(2) The Control Tower Supervisor may take any or all of 
the following actions during an emergency, as appropriate: 

(a) Close the airfield to normal take-offs and landings 

(b) Divert or orbit airborne aircraft until the field is 
reopened 
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TYPE 
P19 ARFF Truck 

Cran~ (40 ton cap.) 

Command Vehicle 

ARFF Rescue Vehicle 

Helo (UH-3} 

Structural pumper 

NUMBER 
two 

one 

one 

one 

three 

two 
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703. EMERGENCY PROCEDURES. No rigid rules can be established to cover 
all types of emergencies, nor is there any substitute for good judgment; 
however, certain ground rules may be established for emergency 
situations. 

a. Emergency Landings. A pilot declaring an emergency that 
necessitates an immediate landing may be cleared to land on any 
available runway. When an immediate emergency becomes known, the 
cor:i.trol tower will clvse the airfield to all other traffi~. A p-iiot 
declaring an emergency wherein he/she may effect a delay and/or normal 
landing will be given priority over other traffic. The airfield may or 
may not be closed depending on the nature of the emergency, volume of 
traffic and position of emergency aircraft. Emergency situations 
involving IFR aircraft shall be coordinated thoroughly with Navy Key 
West Approach Control and/or Miami Center. In all emergencies, pilots 
not directly involved in the emergency shall maintain strict radio 
discipline. 

b. Lost Aircraft Procedures .. Pilots uncertain of their position 
and requesting assistance may contact Navy Key West Approach Control on 
289.4 or 124.45 Mhz for assistance. Minimum altitude of no less than 
3,000' should be maintained for radar reception. 

c. Planned Bail-Out Procedures. Time permitting, pilots will 
proceed to, and bail-out within a 5 NM radius of a point 10 NM north of 
NAS Key West at an altitude consistent with the aircraft's emergency 
procedures doctrine. In all cases, the aircraft should be headed in a 
northerly direction before bail-out. Navy Key West Tower or Approach 
Control should be notified in sufficient time to allow for warning other 
aircraft and alerting rescue facilities. 
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a. Runway Alert. A runway alert will be maintained at all times 
that runwa¥S are in use. The runway alert shall consist of at least one 
major ARFF truck and a crew of three firefighters. This alert shall be 
strategically located so as to observe the entire runway in"use and to 
respond immediately to an emergency. The purpose of this runway alert 
is to provide for firefighting 
in unannounced emergencies and to observe and report any suspected 
malfunctions of aircraft. 

b. Standby Alert 

(1) A standby alert will be maintained at all times that flight 
operations are being conducted. 

(2) This alert shall consist of: 

{a) Crash ambulance 

(b) Crash crane 

{c) ARFF vehicles 

(3) This alert shall be maintained in a state of readiness so 
that it can respond to the emergency alarm communications system from 
its standby position to its alert field position within three minutes. 

(4) The purpose of the standby alert is: 

(a) To supplement the runway alert in meeting minimum 
response requirements; and 

(b) To provide additional fire fighting capability to 
minimize fire damage to crashed aircraft. 

(5) On notification of an anticipated crash or impending 
emergency landing, the standby alert shall assume the condition of 
readiness near the runway alert at a strategic position indicated by 
competent authority. 

c. Backup Standby Alert: 

(1) A backup standby alert will be maintained at all times that 
flight operations are being conducted. 
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b. NAS Key West is charged with the recovery and salvage of 
aircraft and other equipment as directed. Recovery operations 
are conducted under the control of the Operations Officer. 

c. In cases involving fleet units, the squadron concerned may be 
requested to furnish personnel to assist in recovery and to post guards 
as required. Specific instructions regarding disposition of recovered 
equipment will be requested from the command charged with aircraft 
custody. 

d. The aircraft will not be moved, except to aid in the rescue of 
occupants until approval has been obtained from the Aviation Safety 
Officer of the unit operating the aircraft. When the safety of other 
aircraft or personnel is endangered, the Operations Officer may 
authorize the removal of the wreckage to a safe area. 

e. Salvage equipment shall consist of heavy duty cranes, aircraft 
hoisting slings, pads and tools necessary to remove the aircraft. 

f. Station and transient aircraft salvage assist~nce.will be 
provided by the NAS Aircraft Intermediate Maintenance Department (AIMD) . 

g. Tenant aircraft salvage assistance will be provided by the 
squadron concerned. 

708. SEARCH AND RESCUE. NAS Key West is the primary Search and 
Rescue (SAR) and MEDEVAC support for military aircraft and units 
operating out of and around Key West. The primary SAR vehicle is the 
helicopter. Station SAR assets may be utilized in support of other Key 
West rescue agencies, particularly the Coast Guard Groups, Key West, 
Marathon and Miami. SAR directives and agreements facilitate this 
response if no military unit is in jeopardy. The primary point of 
contact for NAS SAR is the Operations Officer. In civilian 
(nonmilitary) SAR/MEDEVAC matters, the point of contact is the Coast 
Guard or a local hospital or civil agency, as appropriate. If any or 
all need help, the NAS Key West Officer of the Day will be contacted by 
the Coast Guard and/or civil agency. Requests for medical/MEDEVAC 
assistance will be screened by the Flight Surgeon on duty prior to 
approval. The Operations Officer will authorize each SAR response. NAS 
SAR operates within the following scope: 
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710. SAR/MEDEVAC LAUNCH CONTACT POINT. For NAS operations, the primary 
point of contact for- SAR alert launch and launch status is Base 
Operations (293-2770/2771/2351). The Flight Surgeon on duty must screen 
any request for medical support or for the transportation of any patient 
to Key West, Miami or other destination. 

711. DANGER TO LIFE OR PROPERTY 

a. Reporting. A pilot shall report without delay to the Operations 
Officer if he/she: 

(1) Drops a bomb, fires a gun, rocket or any other ordnance 
outside the limits of a regularly defined target area. 

(2) Finds that bombs, rockets or any other ordnance have been 
unaccountably expended. 

(3) Considers that any munitions expended or any flight 
maneuvers employed may have endangered the life or property of 
another person, or if another person may reasonable believe that his/her 
life or property has been endangered. ·~ 

(4) Observes an apparently uncontrolled fire. 

(5) Observes violations of flight regulations. 

b. Investigation. The Operations Officer will cause each such 
report to be informally, but fully, investigated. In cases where 
personal injury or property damage is determined to exist or to be 
probable, he will inform the Commanding Officer of the circumstances. 
This does not relieve the pilot of responsibility for any other reports 
that may be required. 
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RTE NAME A/S ALT 

GULF-1 ··300 160 
(SABLE) 

GULF-2 300 200 
(Wl 74A) 

GULF-3 300 160 
(SOA-1) 

GULF-4 300 160 
(SOA-2) 

GULF-5 300 160 
(SOA-4) 

RUBY-l 300 160 
(Wl74C) 

GEM-1 300 150 
(W4 65A) 

NQX-01 420 170 
(HSTPLA) 

NQX-02 420 240 
(MCFPLA) 

NQX-03 420 220 
(Wl68A) 

NQX-03A 420 270 
(Wl68 BLUE} 

NQX-038 420 270 
(Wl 68 WHITE.) 

NQX-04 420 270 
(COF PLA) 

NQX-OSA 420 280 
(R2901 SOUTH) 
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NAS KEY WEST STEREO ROUTES 

ROUTE 

NQX .. EYW345042 .. SABLE/D0+45 .. EYW345042 
.. NQX 

NQX .. EWYW345042 .. EYW316055 .. W174A/D0+45 
.. EYW316055 .. EYW345042 .. NQX 

NQX .. EYW325020 .. W174B/D0+45 .. EYW325020 
.. NQX 

NQX .. EYW300015 .. Wl74B/D0+45 •. EYW300015 
.. NQX 

NQX .. EYW270030 .. Wl 7 4B-'D0+45 .. EYW270030 
.. NQX 

NQX .. EYW170020 .. W174C/D0+45 .. EYW170020 
.. NQX 

NQX .. EYW105048 .. W4 65A/D0+.45 .. EYW105048 
.. NQX 

NQX .. CAHUN.HSTPLA.HST/D0+20 .. HST196036 .. 
THUMP .. NQX 

NQX .. RSW .. SRQ .. BOOGLMCFPLA.MCF/00+20 .. 
SRQ .. RSW .. EYW .. THUMP .. NQX 

NQX .. MARCI .. RSW232035 .. W168A/D0+40 .. 
RSW232035 .. MARCI .. NQX 

NQX .. NQX005070 .. SRQ173060 .. BLUPT/D0+30 .. 
SRQ173060.NQX005070 .. NQX 

NQX .. NQXOOS070 .. SRQ183030 .. SRQ238030 .. 
SRQ253045 .. WHIPT/D0+30 .. SRQ253045 .. 
SRQ238030 .. SRQ183030 .. NQX005070 .. NQX 

NQX .. PHK .. VRB .. PIPER.COFPLA.COF/D0+20 .. 
COF140015 .. LAL .. RSW .. THUMP .. NQX 

NQX .. NQX025050 .. MIA.AVNSOUTH.R2901/ 
D0+30 .. LBV003032 .. LBV .. NQX 

PLATE (16) 



NQX-23 .. 480 
(R2910-NZC) 

NQX-24 480 
(W174B-NQX) 

NQX-30A 420 
(VRl 087-NZC) 

NQX-30B 420 

NQX-31A 420 

NQX-31A 420 
(VR1006-NZC) 

NQX-31B 420 

NQX-32A 420 

270 

290 

210 

260 

260 

200 

260 

230 

STEREO ROUTES CONT. 

NASKWINST 3710.2P 
302 
11 FEB 1998 

NQX .. PHK .. ORL .. NZC166078 .. R2910/D0+30 
NZC166078 .. CULME .. NZC 

NZC .. GNV .. LAL .. RSW .. EYW34 504 2 .. Wl 7 4B/ 
D0+30 .. EYW300015 .. NQX 

NQX .. RSW146028 Rrnks VR1087 A-E 

PHK331038 .. 0RL .. BARBS .. CULME .. NZC 

PHK331038 .. 0RL .. BARBS .. CULME .. NZC 

NQX .. MARCI .. RSW293028 Rrnks VR1006 F-J 

VRB290015 .. 0RL .. BARBS .. CULME .. NZC 

NQx· .. PHK236007 ·. 

NQX-32B 420 240 ORL178032 .. ORL .. BARBS .. CULME .. NZC 
(PICK UP CLEARANCE WITH ORL APP 338.2/307.0) 

NQX-33A 420 160 
(VR1007-NQX) 

NZC .. O:MN .. OMN105031 Rrnks VR1007 C-G 
(CHECK ORL TCA) 

NQX-33B 420 310 ORL172028 .. LAL .. RSW .. NQX 
(PICK UP CLEARANCE WITH MIA ARTCC 349.0 CHECK ORL TCA) 

NQZ-34A 420 140 
(VR1008-NQX} 

NZC .. TAY146020 Rrnks VR1008 A-E 

NQX-34B 420 290 R2910 .. LAL .. RSW .. NQX 
(PICK UP CLEARANCE WITH JAX ARTCC 377.2/360.6) 

NQX-35 420 280 
(IR055-NQX) 

NQX-36 300 220 
(S3 SORTIE) 

NZC .. OMN .. VRB .. PHK329040 .. IR055. 
HST241046 .. NQX 

NQX.B646.CANOA/D04+00.B646.NQX 
Rrnks Operational/Due Regard at CANOA 
Request FL270 RTB 
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1.0 INTRODUCTION 

1.1 PURPOSE 

The purpose of this Range Management Plan (RMP) is to provide the Patricia Target 
Range (PTR) with a framework for environmental planning and effective range 
management that will accomplish the following objectives: 

• Continue the core mission of the PTR, which is to provide an air-to
surface target range for the training of U.S. Navy, Marine, and Air Force 
combat pilots ; 

• Facilitate coordination between the PTR user groups and various 
environmental interests in the Florida Keys and Florida Keys National 
Marine Sanctuary (FKNMS); and 

• Support the existing and future environmental monitoring and resource 
management procedures associated with the PTR. 

The objective of the RMP is to identify the functional and operation-I baseline for the 
PTR in terms of mission , operational history, planned future operation, command and 
control structure , and environmental management. Strategic planning in light of a 
changing national defense posture requires the maximum use of existing technology and 
infrastructure to reduce cost and maintain combat-ready aircrews. 

1.2 MISSION 

The current and projected mission of the PTR is to provide an air-to-surface target range 
for low level approach and attack training of Navy, Marine, and Air Force aircrews in a 
marine littoral environment. 

1.3 LOCATION AND HISTORY 

The PTR is located approximately 29 nautical miles (nmi) (53 .7 km) west of Key West, 
Florida. The PTR technically is contained within the Key West complex as described in 
Commander in Chief, U.S . Atlantic Fleet (CINCLANTFLT) Instruction 3120.26 
(Figure 1.1). This complex cons ists of the Marquesas "Bombing and Strafing" Area 
(W-17 4E) , the "Patricia" or "Paddy" Target, the Key West Tactical Aircrew Combat 
Training System (TACTS) , and the Key West Operating Area (OPAREA). Transient 
squadrons rarely if ever use these ranges, but the active Key West squadrons use them 
frequently . The W-17 4B and W-17 4E areas are always active and are controlled by 
local (Key West) air traffic control (ATC) to an altitude of 16,000 ft (4,877 m). Above that 
altitude they are controlled by Miami ATC. 

The Marquesas Paddy target is an unattended/non-instrumented ship-hulk lying in 
approximately 25 ft (7.6 m) of water 29 nmi (53.7 km) west of Key West. The target hulk 
is approximately 300 ft (91.4 m) long by 40 ft (12.2 m) wide. While the target does not 
protrude above the water, there is a series of markers surrounding it. Additionally , there 
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are two "approach" markers located approximately 10,000 ft (1.89 nmi) to the southwest 
of the target hulk. 

The entire Marquesas "Bombing and Strafing" area (W-174E on Figure 1.1) 
encompasses approximately 27,000 acres (42.2 square miles) of submerged land 
adjacent to and partially contained within the Key West National Wildlife Refuge as 
established in 1907. The range is entirely within the FKNMS as established by 
Congress in 1990 (Figure 1.2). The range has been in use since World War II, but only 
limited types of inert training ordnance have ever been employed there. CINCLANTFL T 
3120.26 E, last modified on 1 July 1998, which specifies the type of ordnance allowed 
for all Atlantic Fleet Operating and Warning Areas, stated that only inert training 
ordnance could be dropped on the PTR. The only explosive devices permitted were 
smoke flares or other such marking type devices used to check the accuracy of bomb 
runs. Specific types of practice ordnance dropped on the PTR were as follows: 

MK 106 Inert 5 lb Practice Bomb; 
MK 76 Inert 25 lb Practice Bomb; 
MK 81 Inert 250 lb Practice Bomb; 
MK 82 Inert 500 lb Practice Bomb; 
MK 83 Inert 1,000 lb Practice Bomb; 
Mk 84 Inert 2,000 lb Practice Bomb; 
BOU 48 Inert 10 lb Practice Bomb; and 
BOU 45 Inert 500 lb Practice Bomb. 

Naval Air Station (NAS) Key West Air Operations Manual Directive 3710.2P, last 
amended in February 1998, stated that no ordnance of any type could be dropped on 
the Patricia target. The PTR is still available for day and night operations but all flight 
training utilizing the PTR today consist of "cold runs" in which no ordnance is dropped. 

1.4 STRATEGIC CONSIDERATIONS 

With the fall of the Berlin Wall and the subsequent end of the Cold War, the U.S. and its 
allies have shifted their strategic planning away from the possibility of nuclear 
confrontation between superpowers toward a doctrine of containment and control of 
regional conflicts. In many ways the end of the Cold War has vastly complicated 
national defense planning. Today's armed forces must address a much more fluid geo
political situation. Deadly and dangerously destabilizing regional conflicts can and have 
broken out on short notice in many regions of the world. Since the end of the Cold War, 
the U.S. and its allies have deployed military assets in the Persian Gulf, Somalia, 
Rwanda, Bosnia, Albania, Zaire, and the Straits of Taiwan. 

At the same time, the end of the Cold War has led to a reduction in military spending, 
which affects all aspects of defense planning, including new weapons acquisition , 
Research Development Test and Evaluation, parts sharing, and the deployment and 
training of operational forces. Al! the military services are in the process of redefining 
their roles and identifying the types of weapons and platforms most effective to future 
success in limited warfare situations and regional conflicts. Defense leadership must 
ensure that the U.S. and its allies maintain sufficient infrastructure and personnel to 
meet these rapidly changing strategic priorities. 
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Key trends affecting naval strategic planning which form a basis for anticipating the 
future demands that may be placed upon the PTR are as follows: 

• Changes in the Character of Anticipated Conflicts. As we enter the 21st 
century, America's armed services must be prepared for regional 
conflicts , low intensity guerrilla warfare, and global terrorism . The Navy , 
as well as the other armed services, must be prepared to project power 
from the sea in response to threats around the world. Due to the 
proliferation of weapons system technology, the U.S. cannot depend 
upon technical superiority without continued effort and vigilance. Future 
military operations probably will follow the model of Desert Storm, with the 
U.S. military operating in conjunction with the armed forces of other 
nations to a greater extent than in the past. This will mean a greater need 
for joint testing of weapons systems, training of military personnel , and 
developing compatible doctrine with respect to warfighting. 

• Changing Naval Doctrine. The Navy, as well as the other armed 
services, is in the process of developing new tactics and weapons to 
respond to the changed nature of the threats to national security as 
perceived for the next century. The "Forward from the Sea" doctrine 
emphasizes the Navy's role in operations near the coast and in littoral 
(shallow) seas such as the Persian Gulf or the Adriatic. This littoral 
warfare focus exposes the fleet to a large number of land-based and 
shallow-water threats not found in the deep or "blue water" oceans. 
Neutralizing these threats requires the development of sophisticated 
self-defense systems for both aircrews and ground forces. Aircrews need 
to train in the environments where they may have to fight. All of these 
considerations must be taken into account by the testing and training 
facilities whose responsibility it is to make sure the Navy has the 
operational capability to carry out its mission. 

• Reduced Overseas Training Areas. Overseas training areas have been 
lost as bases are closed and large numbers of U.S. forces are 
re-deployed to the continental U.S. Although force levels are declining, 
those forces remaining must have adequate training opportunities at sea 
and in the air. All the armed services must make critical decisions 
concerning the locations for training events and exercises. The 
distinction between test and training ranges and between testing and 
training exercises will continue to blur as all the armed services strive to 
maximize shrinking assets. 

• Environmental Management. The U.S. Navy is committed to a policy of 
carrying out its national defense mission in a manner sensitive to the 
global environment. This is articulated in the Navy's policy of 
"Environmental Stewardship" and is reflected throughout the naval 
command structure from the Chief of Naval Operations down to the 
individual Officers in Command responsible for all naval operations. In 
terms of the test and training exercises conducted on the PTR, this policy 
translates into an extensive environmental review and alternative 
evaluation process to identify and minimize any adverse environmental 
impacts associated with existing or planned operations. 

All range operations managers must understand the driving forces affecting their areas 
of operation. The national security environment is being re-analyzed in light of the new 
and different responsibilities assigned our armed forces in order to determine what 
changes will be required in range capabilities and support services. 
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2.0 THE PATRICIA TARGET RANGE 

2.1 OPERATIONAL CONTROL 

The Key West complex containing the PTR and the Key West TACTS is an open-ocean 
OP AREA consisting of non-instrumented warning areas where military aircrew training 
takes place and surface areas where naval ship operations occur. The OPAREA and Air 
Traffic Control Assigned Airspace (ATCAA) are shown on Figure 1.1 and designated as 
follows: Warning Area 174 (W-174); Warning Area 465 (W-465); Key West OPAREA; 
and Bonefish A TCAA. 

The Key West TACTS uses United States Air Force (USAF) equipment relocated to the 
NAS Key West after Hurricane Andrew damaged the Homestead Air Base in 1992. The 
scheduling authority for these areas is the Commanding Office NAS Key West. Naval 
and Marine Corps units schedule through the Naval Warfare Assessment Station, 
Detachment (NWAS DET) NAS Key West. Other units schedule through the NAS Key 
West Tarpon MRU. 

2.2 EXERCISES 

Currently only "cold runs," or practice runs where no ordnance are dropped, are being 
performed on the PTR. Flights occur during both daylight and darkness and consist of 
the attacking aircraft lining up on the sunken hulk target, approaching from the 
southwest at an altitude above 300 ft (91.4 m), and simulating the release of a weapon. 
Planes approach the target at subsonic speeds. Supersonic flight does not take place 
within 3 miles (4.8 km) of the target, or below an altitude of 3,000 ft (914 m). During 
night operations, searchlights are used to locate the target. 

A variety of aircraft practice on the PTR (Table 2.1 ). The majority of exercises are flown 
by training aircraft. On any given day from one to four planes may use the PTR. Data 
regarding utilization are maintained based on planes flying within W-17 4E (Figure 1.1 ). 
Not all of these pilots necessarily use the PTR target to simulate air-to-surface weapons 
release. In 1997, W-174E was used on approximately 60 days. Total time on the range 
exceeded 400 hours. 

Table 2.1. Types and descriptions of aircraft utilizing the Patricia Target Range. 

Aircraft Description 

T-45 Goshawk A two-seat, single engine training aircraft specifically 
developed for use by the U. S. Department of the Navy. 
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A front line fighter jet. The "D" version has been re-engined 
F-14 Tomcat Interceptor and equipped with capacity to launch High-Speed Anti-

Radiation Missiles (HARM). 
A single-seat air-superiority fighter armed with one 20-mm 

F-15 Eagle M61A1 cannon, four AIM-7F Sparrow and four AIM-9L 
Sidewinder air-to-air missiles. 
A single (F-16C) or double (F-16D) seat multipurpose fighter 

F-16 Fighting Falcon armed with one 20-mm M-61A1 cannon and six air-to-air 
and/or air-to-surface missiles or munitions. 



3.0 RANGE ENVIRONMENTAL PLANNING AND MANAGEMENT 

3.1 THE MARINE ENVIRONMENT 

The Florida Keys are a series of coral islands built on ancient reefs and sand shoals 
approximately 125,000 years ago (Figure 3.1). The interplay of topography and sea 
level rise explains a great deal in terms of habitat distributions observed today. In the 
Upper Keys the higher ridge of the Key Largo Limestones separates the waters of 
Florida Bay from the open Atlantic, forming a series of lagoons and enclosed basins on 
their northern side. Southwest of Conch Key and northeast of Big Pine Key , in the 
Middle Keys, the tidal flux through the multiple channels separating the Gulf of Mexico 
from the Atlantic is a dominating environmental feature reducing the distribution of corals 
and coral reefs through this area. Sedimentologically, the Lower Keys, or the Keys from 
Big Pine westward , are composed of oolitic limestone rather than the coralline limestone 
seen in the Upper Keys. The islands of Lower Keys also are oriented in a north-south 
rather than east-west direction. This has led to the suggestion by Hoffmeister and 
Multer (1968) that these islands may represent preserved tidal bar deposits rather than 
exposed coral reefs . 

To the west of Key West and separated from the main body of the Florida Keys by the 
narrow Northwest Channel is a broad shallow bank, or series of flats and shoals 
composed of the Boca Grand Bank, the Marquesas, and the Quicksands. Patch reef 
development on the north side of these banks is rather poorly defined. To the west of 
the Marquesas in the area of the PTR, coral communities in less than 40 ft (12.2 m) of 
water have been described as typical "off bank" or "back reef' communities 
characterized by sparse hard coral and gorgonian growth (Continental Shelf Associates, 
Inc. , 1991 ). The Quicksands, slightly west of the PTR (Figure 3.2) is an area of 
extensive, current-swept sand flats where sand waves as high as 9 ft (2.7 m) have been 
seen (Shinn et al. , 1982; Hudson , 1985; Shinn et al ., 1989). The shifting nature of these 
sands has prevented development of extensive patch or continuous coral reefs in this 
area, but has allowed extensive growth of the carbonate-sand-producing alga, Halimeda 
sp. (Hudson, 1985). 

A Preliminary Range Management Assessment of the PTR performed by Lewis 
Environmental Services, Inc. (1996) showed that within the PTR benthic habitats consist 
of predominantly subtidal seagrass interspersed with bare sand (Figure 3.3) . 
Occasional hard bottom communities dominated by soft corals also were reported. 
These communities are characteristic of the southwest Florida continental shelf where a 
thin sand veneer covers an aerially weathered limestone platform. Tidal currents sweep 
across these shallow areas and soft coral communities develop where the shifting sand 
veneer exposes hard bottom. Coral reefs are absent from this area and only occasional 
solitary hard corals are seen. 

Visible evidence of impacts from 50 years of use was limited to approximately 1 acre 
(0.4 hectares) surrounding the sunken hulk itself. Of a total of 497 man-made debris 
objects within the 10-acre (4-hectare) circle defined as the immediate target area , 
468 were identified as ordnance fragments . Only two objects identified as military 
ordnance were seen beyond the immediate target area of the target hulk and these were 
seen in the approach corridor (Table 3. 1). The target hulk creates a barrier to the 
natural tidal flow and this tends to increase current turbulence and sand scouring around 
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Table 3.1. Types and quantities of various identified ordnance, unidentified ordnance, 
and miscellaneous debris observed at the Patricia Target site and adjacent 
waters (Adapted from: Lewis Environmental Services, Inc., 1996). 

I 
Type 

1 MK 76 inert 25-lb practice bomb (BDU-33) 

2 MK 15 fin assembly with or without MK 80 series inert 
practice bomb 

3 MK 83 inert 1,000-lb practice bomb with parachute 
assembly 

4 MK 84 inert 2,000-lb practice bomb 

5 MK 82 inert 500-lb practice bomb (BDU-45) 

6 MK 106 inert 5-lb practice bomb or BDU-48 inert 1 O lb 
practice bomb* 

7 20-mm or SO-caliber machine gun bullets and casings 

SUBTOTAL, IDENTIFIED ORDNANCE 

8 Unknown ordnance Type A 

9 Unknown ordnance Type B 

10 Unknown ordnance Type C 

11 Unknown ordnance Type D* 

SUBTOTAL, UNIDENTIFIED ORDNANCE 

12 Fishing debris 

13 Rocket launcher 

14 Other metal objects 

SUBTOTAL, MISCELLANEOUS 

GRAND TOTAL 

BOU - bomb dummy unit. 
* Unidentified ordnance found in approach corridor. 
** One MK 76 found in approach corridor. 

I 
Number Found 

309** 

46 

14 

12 

36 

5 

4 

426 

8 

1 

32 

1 

42 

9 

2 

20 

31 

499 

11 

I 



the wreck. Lewis Environmental Services, Inc. (1996) documented the number and 
types of identified and unidentified ordnance and miscellaneous debris observed at the 
PTR (Table 3.1). The Lewis Environmental Services, Inc. (1996) study also collected 
and analyzed 16 sediment samples from the PTR for the trace metals arsenic, barium, 
cadmium, chromium, lead, mercury, selenium, and silver. In all cases these metals were 
very close to or below detectable levels (Table 3.2). 

The wreck forming the target at the PTR is approximately 50 years old and time has 
allowed a diverse population of mobile invertebrates and colonizing hard and soft corals 
to develop on the wreck. The wreck also acts as an artificial reef, attracting a dense fish 
community. The target wreck affords vertical relief and provides cover from predators to 
many smaller species of fishes and invertebrates during the day. At night these 
organisms will fan out across the surrounding bottom to feed. Invertebrates and grazing 
fish species create a characteristic "halo" effect, as seen around natural patch reefs, 
around the wreck. This grazing has prevented algal and seagrass species from 
colonizing the wreck itself or nearby sand areas. Fish populations utilizing this structure 
number in the thousands and include species that forage on the wreck itself, in the 
surrounding flats, and in the water column. Fifty-three species were observed by Lewis 
Environmental Services, Inc. (1996) during a 1-day survey in September 1994 
(Table 3.3). 

Marine Mammals 

Marine mammal species reported from waters off the Florida Keys are presented in 
Table 3.4 (Continental Shelf Associates, Inc., 1990). The Atlantic bottlenose dolphin is 
the marine mammal most likely to be seen in the Florida Keys. Resident groups of this 
species occur throughout the Keys. The bottlenose dolphin is primarily a nearshore 
species, although many experts have recognized an offshore form. They are generally 
organized into local populations or groups that occupy relatively small ranges along a 
coastline. A population may move from one range to another, but these migrations are 
relatively short, generally not more than 200 nmi (370 km). Bottlenose dolphins feed on 
fishes, mollusks, and arthropods. They are very flexible feeders and take whatever prey 
species is available. Most mating and calving occurs from February to May, but there is 
another, shorter mating and calving period from September to November in tropical 
waters (Schmidly, 1981 ). 

Two of the marine mammals identified in Table 3.4 are endangered species: the 
humpback and sperm whales. There are no known breeding grounds or critical habitat 
for humpback or sperm whales within the Florida Keys. However, transients may be 
seasonally present in the area. All marine mammals are protected under the Marine 
Mammal Protection Act of 1972. 

Humpback whales (Megaptera novaeangliae) in the northwest Atlantic Ocean range 
from high latitude waters to the West Indies (Katona, 1986; Clapham and Matilla. 1988), 
with recent but rare accounts of individual humpbacks in the Gulf of Mexico 
(Weller et al., 1996). This species spends spring, summer, and early fall feeding in 
productive coastal waters off the northeast U.S./Canadian coasts and further north. Five 
major geographically isolated humpback feeding areas have been identified in the 
northwest Atlantic. These including the following: 1) the Iceland-Denmark Strait; 
2) western Greenland; 3) Newfoundland, including the Labrador coast; 4) the Gulf of 
St. Lawrence; and 5) the Gulf of Maine-Scotian shelf (Whitehead, 1982; Whitehead and 

12 



Table 3.2. Sediment chemistry data, heavy metal analysis. All values are mg/L (From: Lewis Environmental Services, Inc., 1996). 

Arsenic 

Station STD TCLP 

C1 • • 
C2 .. • 
W3 •• • 
W4 • .. 
P5 • .. 
P6 • • 
P7 .. .. 
PS .. .. 
pg * .. 

P10 .. • 
P11 .. * 
P12 .. .. 
P13 • .. 
P14 .. .. 
P15 • • 
P16 • .. 

* = below detectable limits. 
C = bare sand control. 

Barium Cadmium 

STD TCLP STD TCLP 

40.8 • • * 
36.8 • • • 
40.7 0.21 • • 
37.7 .. • .. 
35.7 0.19 • .. 
35.2 .. • .. 
38.9 .. • .. 
34.8 .. • .. 
32.6 .. .. .. 
23.5 • • .. 
35.9 .. • .. 
39.4 .. .. .. 
45.0 .. .. .. 
29.6 .. .. .. 
42.0 .. • • 
35.4 .. * .. 

W = wreck control. 
P = Patricia target site. 

Chromium Lead Mercury Selenium Silver 

STD TCLP STD TCLP STD TCLP STD TCLP STD TCLP 

5.66 • 3.40 • .. * • • 4.48 • 
5.23 * 2.99 * .. • .. • 3.92 • 
5.69 .. 22.4 • • 0.001 • • 4.47 .. 
4.90 • 3.78 • .. 0.001 • * 3.91 .. 
5.02 • 3.78 • • • .. • 4.11 • 
4.25 • 4.03 .. .. .. .. • 3.43 .. 
5.05 * 3.56 * .. .. • .. 4.00 .. 
5.03 .. 3.47 • * • .. .. 4.77 .. 
7.81 • 3.34 ... .. .. * • 4.04 .. 
5.01 .. 3.04 .. .. 0.001 .. .. 5.15 .. 
4.53 .. 3.26 .. • 0.001 .. .. 2.93 .. 
4.95 .. 3.74 .. • .. .. .. 3.22 • 
5.92 .. 4.15 .. • • .. .. 3.54 .. 
4.21 • 3.49 • • .. .. .. 2.45 * 
5.42 • 3.54 * • * * * 3.45 .. 
4.39 .. 3.70 • .. 0.001 .. * 3.08 * 

STD =standard method . 
TCLP =toxicity characteristic leaching procedure. 



Table 3.3. Fish species and relative abundance recorded at the target site on 
September 10, 1994 (From: Lewis Environmental Services, Inc. , 1996). 

Scientific Name Common Name Relative 
Abundance 

Abudefduf sax a ti/is Sargeant major A 

Acanthurus chirurgus Doctorfish c 
Acanthurus coeru/eus Blue tang c 
Anchoa sp. Unidentified anchovy c 
Anisotremus virginicus Porkfish c 
Caranx bartholomaei Yellow jack u 
Caranx crysos Blue runner R 

Caranx latus Horse-eye jack c 
Caranx ruber Bar jack A 

Centropomus undecimalis Snook u 
Chaetodon capistratus Foureye butterflyfish R 

Chaetodon ocellatus Spotfin butterflyfish R 

Chaetodon sedentarius Reef butterflyfish R 

Coryphopterus glaucofraenum Bridled goby c 
Dasyatis americana Southern stingray R 

Diodon hystrix Porcupinefish R 

Diplodus holbrookii Spottail pinfish R 

Epinephe/us adscensionis Rock hind R 

Epinephe/us morio Red grouper R 

Equetus lanceolatus Jacknife-fish R 

Gymnothorax moringa Spotted moray R 

Haemulon album Margate c 
Haemulon plumieri White grunt R 

Haemu/on sciurus Bluestriped grunt A 

Halichoeres bivittatus Slippery dick c 
Ha/ichoeres maculippina Clown wrasse R 

Halichoeres radiatus Puddingwife R 

Harengu/a sp. unidentified sardine A 

Ho/acanthus bermudensis Blue angelfish u 
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Table 3.3 . (Continued). 

Scientific Name 

Ho/acanthus ci/iaris 

Hypop/ectrus unico/or 

Kyphosus sectatrix 

Lachno/aimus maximus 

Lactophrys quadricornis 

Lactophrys triqueter 

Lutjanus analis 

Lutjanus apodus 

Lutjanus griseus 

Lutjanus synagris 

Mycteroperca bonaci 

Ocyurus chrysurus 

Pomacanthus arcuatus 

Pomacanthus paru 

Pomacentrus fuscus 

Pomacentrus variabi/is 

Scarus coelestinus 

Scarus croicensis 

Scomberomorus regalis 

Serranus subligarius 

Sparisoma aurofrenatum 

Sparisoma viride 

Sphyraena barracuda 

Strongy/ura marina 

A = Abundant. 
C ==Common. 
U =Uncommon. 
R =Rare. 

15 

Common Name 
Relative 

Abundance 

Queen angelfish R 

Butter hamlet R 

Bermuda chub A 

Hogfish R 

Scrawled cowfish R 

Smooth trunkfish R 

Mutton snapper R 

Schooolmaster A 

Gray snapper A 

Lane snapper R 

Black grouper R 

Yellowtail snapper c 
Gray angelfish u 
French angelfish R 

Dusky damselfish c 
Cocoa damselfish c 
Midnight parrotfish R 

Striped parrotfish c 
Cera mackeral R 

Belted sandfish R 

Redband parrotfish R 

Stoplight parrotfish R 

Barracuda c 
Atlantic needlefish c 



Table 3.4. Marine mammals potentially occurring in the PTR area (Adapted from: 
Schmidley, 1981). 

I Common Name I Scientific Name I Status a 

BALEEN WHALES 

Minke whale Bafaenoptera acutorostrata --
Humpback whale Megaptera novaeangliae E 

TOOTHED WHALES AND DOLPHINS 

Fraser's dolphin Lagenodelphis hosei --
Spotted dolphin Stene/la attenuata --

Short-finned pilot whale Globicepha/a macrorhynchus --
Risso's dolphin Grampus griseus --
Pygmy sperm whale Kogia breviceps --
Dwarf sperm whale Kogia simus --
Short-snouted dolphin Stene/la clymene --
Gervais' beaked whale Mesoplodon europaeus --
Sperm whale Physeter macrocephalus E 

False killer whale Pseudorca crassidens --
Bottlenose dolphin Tursiops truncatus --
Cuvier's beaked whale Ziphius cavirostris --

SEA COWS (SIRENIANS) 

Florida manatee Trichechus manatus E 

a Endangered (E) as designated under the Endangered Species Act of 1973. All 
marine mammals are afforded protection under the Marine Mammal Protection Act of 
1972. 
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Moore, 1982; Martin et al., 1984; Katona and Beard, 1990). This species feeds on krill 
and small fishes (i.e., capelin, sand lance, herring), preferably in areas of high prey 
concentration. In late fall and early winter, most individuals migrate southward to the 
Caribbean for breeding and calving, to return northward to their respective feeding areas 
in the early spring. 

Humpback whale calving and breeding occurs from January to March off the Dominican 
Republic, Puerto Rico, and the U.S. Virgin Islands approximately 800 to 1,200 nmi 
(1,500 to 2,300 km) southeast of the PTR. Calves are suckled for about 11 months. 
Mother-calf separation normally occurs near the end of the calfs first year, although a 
few mother-calf pairs have remained associated for 2 years (Clapham et al., 1992; 
Baraff and Weinrich, 1993). 

Sperm whales (Physeter macrocephalus) occur throughout the world's oceans, ranging 
from the Arctic to the Antarctic but most commonly within temperate and tropical 
latitudes. This species prefers deep water, occurring along the edges of the continental 
shelves, with occasional sightings in shallower water. Seasonal distribution and 
migration patterns vary between males and females. Females and juveniles are typically 
found in highly social groupings in the tropics and subtropics, whereas large, sexually 
mature males are generally encountered at higher latitudes (Whitehead et al. , 1992). In 
the western North Atlantic, various schools (i.e., harem and nursery schools or schools 
composed of females, calves, juveniles, and young, as well as old "harem master" bulls) 
move north in the spring from their subtropical wintering grounds to breed in the 
temperate waters around 40° N latitude. Young, sexually mature bulls without a harem 
and old solitary bulls move farther north into Arctic waters. 

Several studies have been conducted regarding sperm whale distribution in Caribbean 
waters. Taruski and Winn (1976) recorded sightings and/or acoustic records of sperm 
whales from Grenada to the Caicos Bank. Individuals or groups were noted in deep 
water (i.e., >600 ft or 183 m), consistent with current interpretations, that this species 
exhibits a preference for the deep-water passages of the West Indies. More recently, an 
acoustic survey of sperm whales completed by Watkins and Moore (1982) in the 
southeast Caribbean (i.e., west of the Windward Islands) resulted in the identification of 
individuals and small scattered groups (i.e., 2 to >15 individuals) in water depths ranging 
from 3,280 to 9,843 ft (1,000 to 3,000 m). Tagged sperm whales also were tracked by 
Watkins et al. (1993) in the eastern Caribbean in waters surrounding the island of 
Dominica. Whales were found in small groups north, west, and south of the island, often 
within 2. 7 nmi (5 km) of shore during the day and normally moving offshore at night. 
Whales tended to remain together as scattered groups, often surfacing within minutes 
and several hundred meters of one another. Watkins et al. (1993) noted that calves 
stayed at the surface in the company of several adults, while remaining adults continued 
their dives. In the West Indies, the occurrence of sperm whales is less seasonal than 
that exhibited by hump backs (Erdman et al., 1973). Although sightings have been noted 
in most months, sperm whales were least often seen in summer. 

Manatees also occur regularly in the Florida Keys, especially during the winter season. 
They have been documented the entire length of the Keys from Key Largo to the Dry 
Tortugas. The regular occurrence of manatees in Key West has prompted the 
installation of "Idle Speed" zones and Manatee warning signs in the harbor. Manatees 
have been sighted infrequently near the Marquesas (Lewis Environmental Services, Inc., 
1996). 
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Sea Turtles 

Marine turtle species known or expected to occur in the waters off Key West are 
presented in Table 3.5. All five species of marine turtles found in the western Atlantic 
could occur in the PTR, including green, hawksbill, Kemp1s ridley, leatherback, and 
loggerhead sea turtles. Hawksbill , Kemp1s ridley , and leatherback sea turtles are listed 
as endangered , while green and loggerhead sea turtles are categorized as threatened 
(U.S. Fish and Wildlife Service [USFWS], 1997). 

Table 3.5. Listed sea turtles that may occur in the waters off Key West. 

I 
Common Name 

I 
Scientific Name 

I 
Status a 

Hawks bill Eretmoche/ys imbricata E 

Kemp's (Atlantic) ridley Lepidochelys kempii E 

Leatherback Dermochelys coriacea coriacea E 

Green Chelonia mydas T 

Loggerhead Caretta caretta T 

a Endangered (E), or Threatened (T) , under the Endangered Species Act of 1973. 

The Atlantic green sea turtle (Chelonia mydas) occurs in U.S. Atlantic waters from Brazil 
to the northeastern U.S. and Bermuda (Ogren, 1989), although this species is most 
abundant in tropical waters (e.g., around the U.S. Virgin Islands, Puerto Rico, Costa 
Rica, and Venezuela). Mating occurs in waters offshore of nesting areas . Hatchlings 
swim out to sea and enter a pelagic stage. Off the U.S. east coast, hatchlings may be 
found in association with drifting Sargassum (Carr and Meylan, 1980; Bolten and 
Bjorndal, 1991 ). 

The islands within the Key West National Wildlife Refuge, including Woman Key, Boca 
Grande Key, and the Marquesas Keys , have been regularly monitored for turtle nesting 
since 1986. This area was historically important to the green turtle fishing industry. 
Based on the past 8 years of data it appears that three (and possibly four) regularly 
breeding female green sea turtles use the Marquesas and Boca Grande Key area . 
Green and loggerhead sea turtles nest every other season, and occasionally may skip a 
season before nesting again. They typically produce four clutches per season. Based 
on nesting pattern records, the USFWS and the Florida Department of Environmental 
Protection believe there are only four to five breeding green sea turtle females left in the 
entire Florida Keys. Three of these are believed to utilize the Marquesas area for 
nesting. Because it takes 20 to 30 years for a green sea turtle to reach sexual maturity 1 

the productivity of this breeding population is of paramount importance (Wilmers and 
Wilmers, 1993; Lewis Environmental Services, Inc., 1996). 

Nesting areas for hawksbills occur in the U.S. Virgin Islands , Puerto Rico, Antigua, 
Barbados, Brazil , Mexico, and Belize (Melucci et al., 1992; Bass, 1994; Groshens and 
Vaughan , 1994), with limited nesting also documented for southeastern Florida 
(Carr et al., 1966; Lund, 1978). Considered solitary nesters, this species uses widely 
scattered beaches throughout the tropics (Lund, 1978; Meylan, 1989). Due to th is 
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turtle's endangered status, all nesting areas are considered critical habitat. Within the 
continental U.S., nesting beaches are restricted to the southeastern coast of Florida (i.e., 
Volusia through Dade Counties) and the Florida Keys (Monroe County) , as noted by 
Meylan et al. (1992) and the National Marine Fisheries Service and USFWS (1993). 

The Kemp's ridley sea turtle (Lepidochelys kempi1) occurs from the Gulf of Mexico (U.S. 
and Mexico waters) to New England and occasionally as far north as Nova Scotia and 
Newfoundland. This species also has been reported from Bermuda, European Atlantic 
waters, the Mediterranean Sea, Madeira, the Azores, and Nicaragua (Marquez, 1994; 
Marine Turtle Expert Working Group, 1996). This species is considered the most 
endangered of the marine turtles (Burke et al. , 1994). 

The leatherback sea turtle (Dermochelys coriacea) is a circumglobal species, currently 
divided into two subspecies (Thompson and Huang, 1993). The subspecies of interest 
off the southeastern U.S. coast is 0 . c. coriacea, which inhabits waters of the western 
Atlantic Ocean from Newfoundland to northern Argentina and the Gulf of Mexico. 
Compared to other sea turtles, leatherbacks range the farthest north in Atlantic waters . 
Although leatherbacks are essentially pelagic, specimens also may be found in shallow 
water (Marquez, 1990). 

The largest nesting population of leatherbacks within U.S. jurisdiction occurs at Sandy 
Point, St. Croix (U.S. Virgin Islands), which was designated as a critical habitat for 
leatherbacks in 1978 and was established as a National Wildlife Refuge in 1984 
(Eckert et al., 1986; Boulon, 1994). Other nesting sites in the Antilles include Culebra 
Island, Puerto Rico (Keinath and Musick, 1993), and Manchenil Beach, St. Croix 
(Boulon, 1992). Nesting records for this species also are noted for the Bahamas , 
Columbia, Costa Rica, Dominican Republic, French Guiana, Guatemala , Panama, 
Surinam, and Trinidad (Bacon, 1970; Lund, 1978; Mrosovsky, 1983; Morreale et al. , 
1994). Rare nesting also has been documented for the east and west coasts of Florida 
(Lund , 1978), although more recent nesting summaries indicate limited nesting restricted 
to Florida's east coast (Meylan et al. , 1992). Due to the endangered status of the 
leatherback sea turtle , all nesting areas are considered critical habitat. 

The presence of leatherbacks in the PTR area is considered possible but not probable. 
Less likely is the presence of Kemp's ridley or hawksbill sea turtles. Although no specific 
sea turtle migratory routes or nesting areas for these species are found in the PTR area, 
the open-ocean pathways followed by sea turtles are not well documented. (Dodd , 1988; 
Marine Turtle Expert Working Group, 1996). 

The loggerhead sea turtle (Caretta caretta) is found throughout temperate and tropical 
regions of the Atlantic, Pacific, and Indian Oceans and Mediterranean Sea (Dodd, 1988; 
Margaritoulis, 1982, 1988a,b) . This species generally occurs in subtropical waters of the 
continental shelf and in estuaries, although its range of habitat also includes open ocean 
waters, bays, and lagoons (Marine Turtle Expert Working Group, 1996). Major nesting 
grounds (i.e. , typically high energy, sandy beaches) are generally located in warm 
temperate and subtropical regions . In the North Atlantic, major nesting areas include the 
southeast U.S. coast between North Carolina and the Florida Keys (Dodd, 1988; Marine 
Turtle Expert Working Group, 1996). There is an estimated maximum of about 
30 breeding loggerhead females using the Key West National Wildlife Refuge as nesting 
habitat. The Marquesas Keys experience the bulk of this nesting activity. 
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It is believed that subadults (i.e., 16 to 24 in. [40 to 60 cm] straight carapace length) 
inhabiting the surface waters of the open ocean begin recruiting to nearshore waters and 
estuarine areas, where they become benthic feeders (Hays and Marsh, 1997). Benthic 
feeding habitats include turbid shallow areas of the northern Gulf coast and the clear 
waters of the Bahamas and Antilles, where loggerheads feed primarily on benthic 
mollusks and crustaceans (Dodd, 1988). 

At intervals averaging 2 to 3 years, adult loggerheads leave their nearshore foraging 
grounds and migrate to nesting beaches; these migrations may range from a few to 
thousands of kilometers (Meylan , 1982; Bowen et al. , 1993). Tagging data have 
indicated that most females exhibit strong site fidelity to their nesting beaches. Further, 
both sexes are known to return to the same foraging areas between reproductive 
migrations (Limpus et al. , 1992; Bowen et al. , 1993). 

Most loggerhead nesting occurs between April and July (Carr et al. , 1982; Bacon et al. , 
1984; Dodd, 1988). Sea turtles nesting in Florida also have been recovered in the 
Bahamas, as well as along the southeastern U.S. coast and in the Caribbean (Meylan , 
1982; Meylan et al., 1983; Bowen et al., 1993). The presence of this species in the PTR 
area is considered probable. 

Birds 

The Key West National Wildlife Refuge is used by many resident , seasonal, and 
migrating bird species. Table 3.6 lists the bird species of special status that are 
expected to be present in the vicinity of the PTR. The species of special status most 
likely to be found on the islands adjacent to and in the waters of the PTR are the white
crowned pigeon, osprey , pelican, arctic peregrine falcon, and various species of herons, 
egrets, and terns. 

3.2 ENVIRONMENTAL POLICY AND ADMINISTRATIVE FRAMEWORK 

The FKNMS was created with the signing of HR5909 (Public Law 101-605) on 
16 November 1990. Included within the sanctuary are 2,600 nmi2 of nearshore waters 
extending from just south of Miami to Dry Tortugas (Figure 1.2). The PTR is completely 
contained within sanctuary waters. The National Oceanic and Atmospheric 
Administration (NOAA) administers the National Marine Sanctuary Program through the 
Sanctuaries and Reserves Division of the Office of Ocean and Coastal Resource 
Management. The mission of the National Marine Sanctuary Program is to identify , 
designate, and comprehensively manage marine areas of significance. NOAA has 
developed a comprehensive management plan to guide the use of the FKNMS, the final 
version of which was published in 1996. 

The naval OP AREAS around Key West (Figure 1.1) are critical to the aviation training 
for the Atlantic fleet. These areas represent one of the largest areas available for 
overwater and littoral aviation training. Navy, Marine, and Air Force fighter squadrons all 
use this airspace for Air Combat Maneuvering (ACM) practice. This training at times 
entails supersonic and low level flight, which can result in short periods of high noise 
levels at the sea 's surface. Live aerial gunnery exercises also are conducted on 
occasion. In these exercises , one plane tows a target while another attacks that target. 
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Table 3.6. Birds designated under official catagories of concern that are potentially 
present in the Patricia Target Range area (From: Continental Shelf 
Associates, Inc., 1990). 

Category of Concern 1 

Species 
Federai2 State3 CITES4 

American Oystercatcher -- SSC --(Haematopus palliatus) 
American Swallow-tailed Kite 

UR5 -- --(Elanoides forficatus) 
Arctic Peregrine Falcon 

T E Schedule I (Falco peregrinus tundrius) 
Bald Eagle 

E 1' T Schedule I (Haliaeetus /eucocephalus) 
Brown Pelican 

SSC (Pelecanus occidenta/is) -- --
Burrowing Owl -- SSC --(Athene cunicularia) 
Cape Sable Seaside Sparrow 

E E --(Ammodramus maritimus mirab/Jis) 
Eastern American Kestrel 

Schedule II 
(Falco sparverius sparverius) -- --

Florida Sandhill Crane 
T Schedule II (Grus canadensis pratensis) --

Least Tern 
T (Sterna antillarum) -- --

Limpkinb -- SSC --(Aramus guarauna) 
Little Blue Heron 

SSC --(Egretta caeru/ea) --
Mangrove Clapper Rail 

UR2 -- --(Rallus longirostris insularum) 
Merlin 

Schedule II -- --(Falco columbarius) 
Northern Harrier 

Schedule II -- --(Circus cyaneus) 
Osprey SSC 

Schedule II 
(Pandion ha/iaetus) -- (Monroe County) 

Piping Plover 
T T --(Charadrius melodus) 

Reddish Egret 
UR2 SSC --(Egretta rufescens) 

Roseate Spoonbill -- SSC --(Ajaia ajaia) 
Roseate Tern 

T T --
(Sterna dougallii) 
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Table 3.6. (Continued). 

Category of Concern 1 

Species 
Federal2 State3 CITES4 

Snowy Egret -- SSC --(Egretta thu/a) 
Southeastern Snowy Plover 

UR2 T --(Charadrius alexandrinus tenuirostris) 
Southeastern American Kestral 

UR2 T Schedule II 
(Falco sparverius paulus) 

Swainson's Hawk 
URS -- --(Buteo swainsoni) 

Tricolored Heron 
SSC -- --

(Egretta tricolor) 
White-crowned Pigeon 

UR2 T --(Co/umba leucocephala) 
Wood Stork 

E E 

2 

3 

4 

5 

--(Mycteria americana) 

E = Endangered; T = Threatened; SSC = Species of Special Concern; UR2 = Under 
review for listing, but substantial evidence of biological vulnerability and/or threat is 
lacking; URS = Still formally under reveiw for listing, but no longer considered for 
listing because recent information indicates species is more widespread or abundant 
than previously believed; Schedule I = Species with greatest threat of extinction; 
Schedule 11 = Species under threat. 
Federal= U.S. Fish and Wildlife Service. 
State = Florida Game and Fresh Water Fish Commission. 
CITES = Convention on International Trade in Endangered Species. 
The Limpkin is a bird of freshwater habitats and enters the study area frequently. 



The only air-to-surface practice area within this complex is the PTR. Actual dropping of 
any type of ordnance when training on the PTR is now prohibited and no live ordnance 
has ever been dropped on this range. As of the date when the Final Environmental 
Impact Statement for the FKNMS was issued in 1996, operations at the PTR had been 
temporarily suspended pending an inquiry into the possible presence of endangered sea 
turtles in the target area. These operations have now been resumed subject to the 
restrictions of NAS Key West Directive 3710.2, which restricts use of the Patricia range 
to cold runs only. No ordinance of any type is currently dropped from training aircraft. · 

Final sanctuary regulations provide that all military activities shall be carried out in such 
a manner as to avoid to the maximum extent practicable any adverse impacts on 
sanctuary resources or qualities. Sections 922.163 and 922.164 do not apply to the 
existing classes of military activities taking place in the FKNMS. Any new military 
activities also may be exempt from these two sections of the regulations based upon 
consultations with the Director. 

3.3 RANGE ENVIRONMENTAL MANAGEMENT 

Management of the PTR consists of maintaining the target approach markers and ATC 
for the W-17 48 warning area. 

3.4 PROPOSED FUTURE ENVIRONMENTAL MANAGEMENT SAFEGUARDS 

Current environmental safeguards for the PTR require that no ordnance of any type 
actually be dropped from practicing aircraft. Aircraft are not allowed to approach within 
3 miles (4.8 km) of the target at supersonic speeds and must maintain an altitude of 
3,000 ft (914 m) or greater for supersonic flight. No new or additional environmental 
safeguards are felt necessary for the activities taking place on the PTR at this time. 
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4.0 STRATEGIC PLANNING 

4.1 UNDERPINNING ELEMENTS 

The underpinning elements for strategic planning at the Key West NAS relative to the 
PTR are the necessity to maintain the relevance of this training range with respect to the 
following elements of naval strategic planning: 

• The National Security environment in which weapons systems and 
aircrews will be expected to operate (i.e., the shallow waters of coastal 
oceans) ; 

• The technological innovations that will define future weapons and 
weapons systems training ; and 

• The environment. 

4.2 PROPOSED NEW PROGRAMS FOR THE PTR 

At the present time there are no new programs proposed for the PTR. The PTR is . 
however, an ideal location to test experimental shallow-water targeting systems, and to 
train aircrews for air-to-surface attacks in the littoral sea. Due to the PTR's 
environmentally sensitive location, it is unlikely that NAS Key West Directive 3710.2P will 
ever be revised to permit the actual release of inert training ordnance at this location 
again . The range's nearshore location, shallow water. and visible submerged target 
make it a continuing training asset for aircrew readiness and system testing. 

4.3 SUMMARY OF ALTERNATIVES 

There are several alternatives with respect to the continued use of the PTR. These are 
as follows: 

1. No-action Alternative - Under this alternative the utilization of the PTR 
would continue under the existing control mechanisms and under the NAS 
Key West Directive 3710.2P, which forbids the dropping of ordnance of any 
type on the PTR. This means the range would continue to be used for day 
and night cold runs only; 

2. Close the PTR Completely - Under this alternative the PTR would be shut 
down completely and no further use would ever be made of this target or 
area. The disadvantage of this alternative is that it would eliminate a 
valuable, shallow-water training area close to U.S. mainland bases and 
maintenance facilities. Any other suitable target area would require 
substantially greater flight time for Key West-based aircraft and might involve 
staging these planes from carriers or on foreign soil. Any of these conditions 
would greatly increase the training expense that must be borne in order to 
maintain fleet readiness. 

3. Maintain the PTR with Additional Environmental Restrictions - This 
alternative would continue the current use of the PTR, but would require 
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additional environmental monitoring and add restrictions to the use of the 
range. Under the current use restrictions for the PTR, it is difficult to see how 
additional environmental monitoring by the Navy, or additional use restrictions 
would further either environmental protection or the mission of the PTR. 
Previously conducted environmental surveys have indicated no significant 
environmental impacts resulting from range utilization over the past 50 years 
when inert training ordnance was actually being dropped on the target. The 
FKNMS program conducts environmental monitoring throughout the 
sanctuary. Unless new environmental data emerge suggesting additional 
steps be taken, it is believed the operation of the PTR is currently as 
environmentally sound as possible. 

4. Revise NAS Key West Directive 3710.2P and Expand the Training and 
Testing Operations Taking Place on the PTR - Under this alternative, the 
role of the PTR in U.S. Navy strategic planning would be expanded to 
increase both the utilization and scope of training activities carried out at the 
PTR. Inert training ordnance would again be dropped on the Paddy target, 
and additional types of training and testing exercises might be authorized. 
Barring a national emergency such as war, this alternative is considered 
undesirable because of the location of the PTR within the FKNMS. Any new 
or additional testing and training activities on the PTR will have to be carefully 
evaluated for potential environmental impacts. 

In this case the No Action Alternative is the Preferred Alternative because the 
operating procedures and restrictions currently in place accomplish the goal of 
maintaining an important training facility asset while protecting the environment. No 
changes to the current operating procedures for the PTR are recommended at this time. 
Range management and this range management plan may be reviewed and updated if 
conditions change. 
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INITIATIVES: 
MATERIAL EFFOR·rs 

1. REPAIR AND REFURBISH EXISTING RANGE MARKERS 

2. REPAIR AND REFURBISH EXISTING APPROACH MARKERS 

. 3. AUGMENTATION OF EXISTING TARGET 

A. AMPLIFY SURFACEIAIR VISIBILITY 

B. INST ALL RANGE INSTRUMENTATION 

4. RESTORE SCOPE OF PREVIOUS TRAINING OPERATIONS 

5. DEPLOY NAVY EOD TEAM TO IDENTIFY AND REMOVE EXISTING: 

A. LIVE ORDNANCE HAZARDS 

B. SEA TURTLE ENTANGLEMENT HAZARDS 

PROCEDURAL EFFORTS 

1. DESIGNATE A SUBSET OF THE EXISTING MARQUESAS BOMBING AND STRAFING 
TARGET AREA RANGE AND RENAME "PATRICIA NAVAL TRAINING RANGE" 

2. SEU.:CT PREFERRED RANGEIAPPROACH MARKER REPAIRIMAINTENANCE PLAN 

3. SELECT PREFERRED TARGET AUGMENTATION PLAN AND FINALIZE DESIGN 

4. REVIEW NEPA COMPLIANCE DOCUMENTATION REQUIREMENTS 

5. DEVELOP A PLAN OF ACTION INCLUDING COST ESTIMATES 



TARGET AREA DETAILS 

PATRICIA TARGET - "A CIRCULAR AREA LOCATED WEST OF MARQUESAS KEYS WITH A RADIUS OF 

TWO NAUTICAL MILES HAVING ITS CENTER AT LATITUDE 24 DEG. 34'30" AND LONGITUDE 82 DEG. 

14'00"." [50 CFR SEC.334.620]- AN UNATTENDED/NON-INSTRUMENTED SHIP-HULK TARGET 

LOCATED IN NAVAL AIRSPACE WARNING AREA W-174E, 29 NMI FROM THE NAS KEY WEST TACAN, 
CHANNEL 29, BEARING 270°. 

THE TARGET IS SURROUNDED BY A TWO NMI RADIUS SURFACE DANGER AREA. W-174E 

EXTENDS FROM THE SURFACE UP TO 10,000-FEET. TARGET ACCESS IS BY BOAT. 

TWO ADDITIONAL TARGETS ARE PART OF THE RANGE: ANOTHER SHIP HULK TO THE EAST

SOUTHEAST AND A NOW DEMOLISHED PILE-MOUNTED PLATFORM USED FOR HIGH AL TJTUDE 

BOMBING TO THE EAST-NORTHEAST. 

THE MARQUESAS KEYS ARE SERIES OF 10 MANGROVE AND SAND ISLANDS ABOUT 31/2 MILES 

ACROSS. NAMED FOR THE MARQUIS DE CADEREITA, COMMANDER OF THE ILL-FATED 1622 SPANISH 

TREASURE FLEET THAT INCLUDED THE NOW-FAMOUS WRECKS OF THE ATOCHA AND THE SANTA 

MARGARITA, ARE THE ONLY KNOWN ATOLL IN THE ATLANTIC, AND ARE BELIEVED TO HAVE 

ORIGINATED FROM A MASSIVE METEOR STRIKE. 

GENERAL LOCATIONS ARE SHOWN IN FIGURE 1, AIRSPACE AND SURFACE OPERATING AREAS IN 

FIGURE 2, AND W-174E CONTROLLED /\IR SPACE WARNING AREA DETAIL IN FIGURE 3. 
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TAl'.'.(GET AND APPROACH MARKERS - --···~-~--------

THE FOLLOWING THREE SLIDES, FIGURES 4, 5, AND 6, REFER TO TARGET AND 
APPROACH RANGE MARKERS AT THE SITE. 

AS MAY BE SEEN, THESE MARKERS ARE BADLY IN NEED OF REPAIR AND MAINTENANCE 
IF THEY ARE TO BE OF ANY UTILITY TO NAVY AIR TRAINING INITIATIVES AGAIN. 

FIGURES 7 AND 8 PRESENT TWO GENERAL PLANS FOR REPAIRING THE MARKERS. 

THE FIRST: REPAIR USING RESIDUAL H BEAM SUPPORT [FIGURE 7], WOULD BE THE 
FASTEST AND LEAST EXPENSIVE APPROACH BUT LACKS SUSTAINABILITY. 

THE SECOND PLAN: REPAIR USING PVC PIPE AND RESIDUAL H BEAMS [FIGURE 8], 
WOULD PROVIDE STRONGER MORE DURABLE UNITS. THEY WOULD, HOWEVER, TAKE 
LONGER TO FINISH AND WOULD BE MORE EXPENSIVE. 

ALL RANGE MARKERS WOULD REQUIRE THE INSTALLATION OF DAY BOARDS PLACED AT 
AN ANGLE THAT WOULD ENHANCE VISIBILITY FROM THE AIR. 

TRANSPONDERS OR RADAR REFLECTORS ORIGINALLY AT THE APPROACH MARKERS 
WOULD NEED TO BE REPLACED, AND SIMILAR AIR NAVIGATION AIDS CONSIDERED FOR 
THE RANGE MARKERS. ' 

EITHER PLAN WOULD REQUIRE A RECORD OF DECISION TO CATEGORICALLY EXCLUDE 
[CATEX] THE REPAIR AND MAINTENANCE WORK. 



RAl\JGE fv1AF<l<ER PHOTOGRAPHS FROM 1994 RANGE MANAGEMENT PLAN 

ANGLED 
DAY BOARD 

TRANSPONDER 
AND/OR 

RADAR REFLECTOR 

APPROACH MARKERS 1994 
ONLY ONE REMAINING IN 2002 

PROBABLY MARKER 5 WITH 
MARKER 6 IN BACKGROUND [1994] 

ANGLED 
DAY BOARD 

FORCED 
EROSION 
PATTERN 

FIGURE 4: APPROACH AND TARGET MARKER CONDITION IN 1994 [LEWIS 1996] 



MARKER 1 
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FIGUr-E 5: TARGET MARKER GEOGRAPHIC PLOT WITH 2002 SURVEY PHOTOGRAPHS 
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ANGLED DAY BOARD 

REPAIR PILING: 
[WOOD, COMPOSITE, OR "H" BEAM] 

METAL STRAPPING, "U" SOLT, OR SIMILAR BINDING PROCESS 

SUBSTRATE 

EXISTING PILING [CUT OFF AT SURFACE] 

FIGURE 7: PILING DIAGRAM: REPAIR USING RESIDUAL H BEAM SUPPORT 



ELEVATiOhl VIEW 

. ....\.---- ANGLED DAY BOARD 

PLAN VIEW 

SCHEDULE 80 PVC CYLINDER 
FILL MATERIAL [MORT AR] 

ORIGINAL 12" X 12" H BEAM 
[ESTIMATE W-12x50] 

DIMENSION KEY 
A: HEIGHT PILING ABOVE SURFACE 
B: DEPTH: SURFACE TO SUBSTRATE 
C: DEPTH: RESIDUAL H BEAM IN SUBSTRATE 
B + C: LENGTH OF RESIDUAL H BEAM 
D: LENGTH OF PVC PIPE 
E: OVERALL LENGTH OF STRUCTURE 

NOTTO SCALE 
HJW/SSI 7/29/02 

FIGURE 8: PILING DIAGRAM: REPAIR USING PVC PIPE AND RESIDUAL H BEAM 



RA~JGE H/\Zi\RDS 

THERE IS CONSIDERABLE MUNITIONS RESIDUE PRESENT FROM PREVIOUS 
TRAINING EXERCISES CONDUCTED AT THE SITE. THE EXTENT AND NATURE 
OF THIS RESIDUE WAS INVENTORIED IN A SURVEY CONDUCTED IN 1994 AND 
DOCUMENTED IN THE 1996 RANGE MANAGEMENT PLAN [LEWIS 1996] 

AN EXAMPLE OF MATERIAL FOUND DURING THE 1994 SURVEY IS PRESENTED 
IN FIGURE 9: RANGE HAZARDS - PHOTOS FROM THE 1996 RANGE 
MANAGEMENT PLAN [LEWIS 1996] 

TO 11\JSURE SAFETY, RESIDUAL MUNITIONS USED AT THE SITE SHOULD BE 
EXAMINED FOR THE EXISTENCE OF ANY EXPLOSIVE MATERIAL ASSOCIATED 
WITH INERT BOMBING PRACTICES 

THE 1994 SURVEY ALSO FOUND EVIDENCE OF RESIDUAL SHROUDING FROM 
PARACHUTES USED FOR INERT WEAPON DELIVERY SYSTEMS. AN EXAMPLE 
IS SHOWr\J IN A PHOTOGRAPH FOUND IN FIGURE 9. 

THE PRESENCE OF SHROUDING AND SIMILAR PHYSICAL IMPEDIMENTS CAN 
CAUSE ENTANGLEMENT, INJURY, AND DROWNING OF SCUBA DIVERS AND 
RESIDENT WILDLIFE . SEA TURTLES ARE PARTICULARLY VULNERABLE. 

IT IS RECOMME~JDED THAT THE SITE BE INSPECTED FOR ANY REMNANTS OF 
SHROUDING DURING THE REPAIR AND MAINTENANCE OPERATIONS. 

THESE RECOMMENDATIONS WOULD REQUIRE A RECORD OF DECISION TO 
CATEGORICALLY EXCLUDE [CATEX] THE INSPECTION OF THE RANGE FOR 
LIKELY HAZARDS. 



FOULED PARACHUTE SHROUDING 
NAVAIR DET 2002 VIDEO SURVEY 

MK-82 500 LB INERT PRACTICE BOMB 
LEWIS 1994 RANGE SURVEY PHOTO 

MK-80 2000 LB INERT PRACTICE BOMB 
LEWIS 1994 RANGE SURVEY PHOTO 

FIGURE 9: RANGE HAZARDS - PHOTOS FROM 2002 NAVAIR DET SURVEY 
At~D LEWIS 1994 SURVEY [LEWIS 1996 RANGE MANAGEMENT PLAN] 



ENHANCEMEf\JT OF PHYSICAL TARGET 

ONE TASI-< ASSIGNED AS PART OF THE SURVEY WAS TO EXAMINE THE EXISTING HULK 
AND DETERMINE WHAT, IF ANYTHING, COULD BE DONE TO DIRECTLY ENHANCE THE 
PHYSICAL TARGET. 

THE TARGET SHIP PUT IN PLACE AT PATRICIA TARGET AND OTHER LOCATIONS 
THROUGHOUT THE KEYS WERE LANDING SHIP INFANTRY [LARGE] VESSELS. THE 
SPECIFIC IDENTITY OF THE SHIP PLACED AT PATRICIA TARGET HAS NOT BEEN 
DETERMINED HOWEVER, IT IS KNOWN THAT IT WAS AN LSl[L] CLASS. 

A WORLD WAR II PHOTO AND LINE DRAWING OF THIS CLASS SHIP IS SHOWN IN FIGURE 
10: DEPICTION OF LSl(L) CLASS SHIP SIMILAR TO HULK AT PATRICIA TARGET. 

GENERAL CH/\RACTERISTICS OF THESE 160 FOOT LONG SHIPS IS SHOWN AS A MODEL 
AND HOW IT LOOKED, IN-SITU, AT THE TARGET SITE SOMETIME PRIOR TO 1994, IN 
FIGURE 11: GENERAL CHARACTERISTICS AND PRE-1994 CONDITION IN-SITU. FIGURE 12 
ARE RECENT VIEWS OF HOW IT LOOKS FROM THE SURFACE IN 2001 AND 2002. 

A PHOTOGRAPH OF SEVERAL LSIL'S UNDER CONSTRUCTION IN 1944 REVEALS THE 
INNER STRUCTURE OF THIS CLASS SHIP. THE PHOTOGRAPH IS SHOWN AS FIGURE 13. 

AN EXAMINATION OF FIGURE 14 COMPARED TO FIGURE 13: CONDITION OF REMAINING 
HUU< FROM 2002 SURVEY VIDEO, INDICATES VERY LITTLE OTHER THAN SOME OF THE 
ORIGlf\JAL FRAMES REMAIN AT THE PRESENT TIME. 

IT WOULD APPEAR THAT THE PHYSICAL TARGET IS NOT A SUITABLE CANDIDATE FOR 
REFURBISHMENT, REPAIR, OR TO SERVE AS A VIABLE FOUNDATION FOR A NEW 
STRUCTURE. 



USS LSl(L) 39: IN PORT WWII - DRESS SHIP LINE DRAWING OF TYPICAL LSI 

FIGURE 10: DEPICTION OF LSl(L) CLASS SHIP SIMILAR TO HULK AT PATRICIA TARGET 



GENERAL CHARACTERISTICS: WWII LSIL CLASS [LANDING SHIP INFANTRY [LARGE]] 

LSIL CLASS INERT BOMBING TARGET IN PLACE AT THE 
MARQUESAS RANGE [POST 1958/ PRE 1994 PHOTO] 

FIGURE 11: LSIL GENERAL CHARACTERISTICS AND PRE-1994 CONDITION IN-SITU 



I 2002 PHOTO I 
. _,.·· 

c.<",O<. 

·~ 

2001 PHOTO 

FIGURE 12: NAVAIR DET SURVEY SURFACE VIEWS OF REMAINING HULK 



FIGURE 13: USS LCl[L] 1013, ONE OF SEVERAL UNDER CONSTRUCTION IN PORTLAND, OREGON DURING 1944 
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NAVAL TARGETS 

FIGURE 15 DISPLAYS TWO TIME TESTED TYPES OF NAVAL TARGETS. THESE 
PHOTOS DATE TO PRE-·WWI. 

THE TOP PHOTO IS A DECOMMISSIONED NAVAL VESSEL , STILL AFLOAT, THAT 
.. ,, WAS USED AS A LIVE FIRE GUNNERY TARGET. THE TEXT WITH THE PHOTO 

INDICATED THE SHIP SANK SHORTLY AFTER THE NEXT SALVO. THESE ARE NOT 
DURABLE TARGETS. UTILITY IS EXTREMELY LIMITED FOR LIVE FIRE EXERCISES 
AND CONDITIONALLY LIMITED FOR USE WITH INERT PRACTICE BOMBS, EVEN 
WHEN SUNK IN SHALLOW WATER, SUCH AS PATRICIA TARGET. 

THE BOTTOM PHOTO IS A RENEWABLE TARGET. THESE TARGETS WERE 
CONSTRUCTED WITH UGI-IT WOOD SLATS MOUNTED ON SUBMERGED TIMBERS 
AND TOWED. THE WOOD SLATS WERE DESTROYED DURING TARGET PRACTICE 
AND REBUILT BETWEEN EXERCISES. IN ADDITION TO THE ADVANTAGE OF 
BEING REUSABLE, THE TARGETS PRESENTED A SUITABLE SILHOUETTE FOR 
GUNl\IERY PRACTICE. 



PRE-WWI BATTLE PRACTICE TARGET 

LIGHT 30 BY 60 FOOT CONSTRUCTION 
SUPPORTED BY RAFT OF TIMBERS [AWASH] 

I
~\ 
~ 1. 

: \ .. I 

SAN MARCOS NAVAL TARGET 

EX BATTLESHIP USS TEXAS - CIRCA WWI 

FIGURE 15: CIRCA WORLD WAR I NAVAL GUNNERY TARGETS 



TARGET AUGMENTATION 

AS SMOWN PREVIOUSLY, IN FIGURES 12 AND 14, PATRICIA TARGET WILL REQUIRE SOME ENHANCEMENT TO 
MAXIMIZE IT'S POTENTIAL AS A NAVY AIR TRAINING TARGET. 

USING EXISTING MULi<: 

ADDITIONS OR CONSTRUCTION TO THE TARGET HULK PROPER WOULD BE PROBLEMATIC AT 
BEST AS, IN ADDITION TO VERY LITTLE REMAINING STRUCTURE TO SUPPORT CONSTRUCTION, 
WHAT IS THERE NOW IS A FUNCTIONAL ARTIFICIAL REEF 

SINKING A NE\tV HULK: 

SINKING A NEW HULK IN THE SAME LOCATION IS STRONGLY DISCOURAGED. PREPARING THE 
HULK FOR SINKING ENTAILS COMPLEX AND EXPENSIVE LOGISTICS. THINK EX-USS SPIEGEL 
GROVE. MOREOVER, DEPENDING ON TEMPO OF OPERATIONS, TARGET LIFE PRIOR TO BEING 
REDUCED TO RUBBLE WILL BE FINITE WITH LIMITED REPAIR OPTIONS. AND, AS ABOVE, THE 
SINl<ING WOULD SERIOUSLY DISTURB A FUNCTIONAL ARTIFICIAL REEF 

NEW CONSTRUCTION TO AUGMENT TARGET UTILITY 

FOUR VIABLE TARGET AUGMENTATION CANDIDATES ARE PRESENTED AND ILLUSTRATED IN THE 
FOLLOWING SLIDES. EACH CANDIDATE HAS ADVANTAGES AND DISADVANTAGES THAT ARE 
ANALYZED IN SLIDE NUMBER 27. 

FIGURE 16: "MULTIPLE PILING$" TARGET AUGMENTATION CANDIDATE 

FIGURE 17: "FLOAT OR BUOYS" TARGET AUGMENTATION CANDIDATE 

FIGURE 18: "BILLBOARD" TARGET AUGMENTATION CANDIDATE 

FIGURE 19: "SILHOUETTE" TARGET AUGMENTATION CANDIDATE 
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ELEVATION VIEW 

PLAN VIEW 
NOTTO SCALE 

HJW/SSI 7/17/2002 

FIGURE l6: 11 MULTIPLE PILINGS" TARGET AUGMENTATION CANDIDATE 
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FIGURE 17:"FLOAT OR BUOYS" TARGET AUGMENTATION CANDIDATE 
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FIGURE 18: "BII.aLBOARD" TARGET AUGMENTATION CANDIDATE 
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FIGURE 19:"SILHOUETTE" TARGET AUGMENTATION CANDIDATE 



TARGET AUGMENTATION CANDIDATE ANALYSIS: 

FIGURE 16: "MULTIPLE PILINGS" 

ADVANTAGES - SIMPLE DESIGN, LOW MAINTENANCE, LONG LIFE, VERY DURABLE EVEN FOR 
INEr-{T WEAPONS 

DISADVANTAGES - LOW TARGET PROFILE/LEAST VISIBLE, EXTENSIVE CONSTRUCTION [SOME 
35 PILINGS USING A TEN FOOT SPAN BETWEEN PILINGS], LOW REALISM FACTOR, MOST 
ENVIRONMENTALLY SENSITIVE - MAXIMUM DISTURBANCE OF EXISTING HABITAT. WILL 
REQUIRE AN ENVIRONMENTAL ASSESSMENT AT THE MINIMUM. 

FIGURE 17: "FLOAT OR BUOYS" 

ADVANTAGE~ - SIMPLE DESIGN, COMPARATIVE EASE OF INSTALLATION/REMOVAL OR REPAIR, 
VERY DURABLE AS A TARGET FORM, LEAST ENVIRONMENTALLY SENSITIVE, MAY BE INSTALLED 
UNDER A CATEGORICAL EXCLUSION [CATEX] DEPENDING ON TEMPO OF OPERATIONS 

DISADVANTAGES - LOW TARGET PROFILE, HIGH MAINTENANCE POTENTIAL; CONFIGURATION 
INSTABILITY AS A FUNCTION OF WINDS, WAVES, AND TIDES; LOW REALISM FACTOR; SUBJECT 
TO VANDALISM 

FIGURE 18: "BILLBOARD" 

ADVANTAGES - HIGH PROFILENERY VISIBLE, ENHANCED REALISM FACTOR, LOW 
MAINTENANCE FOR NON-CONTACT WEAPON TRAINING SYSTEMS, MINIMAL HABITAT 
DISTURBANCE DURING CONSTRUCTION 

' 
DISADVANTAGES - MORE COMPLEX DESIGN, SUBJECT TO INERT WEAPON DAMAGE -
CONDITIONALLY HIGH MAINTENANCE WILL REQUIRE AN ENVIRONMENTAL ASSESSMENT 

FIGURE 19: "BILLBOARD WITH SILHOUETTE" 

ADVANTAGES - HIGH PROFILENERY VISIBLE, MAXIMUM TARGET REALISM FACTOR, MAXIMUM 
TACTICAL FLEXIBILITY, LOW MAINTENANCE FOR NON-CONTACT WEAPON TRAINING SYSTEMS, 
MINIMAL HABITAT DISTURBANCE DURING CONSTRUCTION 

DISADVANTAGES -MOST COMPLEX DESIGN, SUBJECT TO INERT WEAPON DAMAGE -
CONDITIONALLY HIGH MAINTENANCE; WILL REQUIRE AN ENVIRONMENTAL ASSESSMENT 
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PILING DIAGRAM 
ELEVATION VIEW 

OIMENSIQN l<EY 
A: HEIGHT PILING ABOVE WATER LINE 
B: DEPTH TO SUBSTRATE 
C: H BEAM DEPTH IN SUBSTRATE 
D: LENGTH OF PVC PIPE 
E: LENGTH OF H BEAM 

USS NEVERSAIL: "SILHOUETTE" TARGET AUGMENTATION CANDIDATE 
CONSTRUCTION: PAINTED WIRE CLOTH ON WOOD OR METAL 
FRAMES SUPPORTED BY IN-PLACE PILINGS 

-- WIDE FLANGE "H" BEAM 
PILING DETAIL 
TOP VIEW 

WB x 31 ASTM A-36 

~-- SCHEDULE 80 12" XH PVC PIPE 

MORTAR FILING 
FOR PVC PIPE 

NOTE: "H" BEAM IS AVAILABLE IN NOMINAL 
LENGTHS OF 40' 50' AND 60' TO ACCOMMODATE 
WATER AND SEATING DEPTH REQUIREMENTS NOTTO SCALE 

HJW/SSI 7/29/02 

FIGURE 20: GENERAL CONSTRUCTION DIAGRAMS FOR "SILHOUETTE" AUGMENTATION CANDIDATE 



ARCHIVAL SEARCH/RECORD REVIEW 
KEY WEST RANGE COMPLEX, FLORIDA   

PRELIMINARY PROJECT INFORMATION AND REQUEST FOR ASSISTANCE                                  

We are requesting your assistance in obtaining information needed to conduct an Archival 
Search/Record Review for sea and land-based targets (including the Marquesas “Patricia” 
Target) of the Key West Range Complex.  A Technical Team, which is comprised of Navy 
civilians and our support contractor (EnSafe Inc.), will visit the location listed on the following 
table between ***DATES TO BE DETERMINED*** 2004.  As the date of our visit approaches, 
we will contact team leaders at THE appropriate location to establish appointments or meetings 
for the individuals who will provide the information identified below.  See Meeting Logistics for a 
more detailed schedule. 

We are tentatively proposing a “kick-off” conference call for personnel shown on the 
attached Contact List to be held Thursday, 10 June 2004 at 10:00 hours Eastern Daylight 
Time.  Please contact Todd Dailey to coordinate your participation in this call.  
Confirmation or a change in the call time will be communicated by e-mail 

 

 

 

 

 

The intent of this document is to describe the purpose of our visit, what we are seeking, how 
you can help, how much time we need from you, and a contact list. 

PURPOSE OF VISIT  

The purpose of the visit is to obtain archival and other records regarding the operation of the 
Key West Range Complex over its period of use. We will collect general range information, 
operational information, and environmental information  

During the visit, we will collect documented records and interview key personnel to gain a 
comprehensive understanding of past and present practices as well as identify potentially 
environmentally contaminated areas. To minimize disruption to personnel, we intend to initiate 
dialogue with key personnel during brief face-to-face meetings and to obtain electronic copies of 
documents to conduct more thorough research off-site.  Since all the information needed may 
not be obtained during these initial meetings or after reading the documents provided during 
these initial meetings, these individuals may be contacted later in brief, focused telephone 
conversations.  We would prefer to meet first with all personnel to be interviewed or each 
department head or regional team leader to provide an informal brief and answer questions.  
We request that a POC from the Installation and the Region be assigned so that they can help 

Day/Date Location 

 
• ***TO BE DETERMINED*** 

 
 
 
 
 

 
• ***TO BE DETERMINED*** 
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us coordinate our visit and introduce the Technical Team to the other contacts within their 
command. 

WHAT WE ARE SEEKING 
Prior to the site visit, the Technical Team will be conducting pre-site visit information collection. 
The objective of this phase is to collect as much information as possible prior to the site visit in 
order to limit the disruption to normal operations while on site. The Technical Team will review 
the information collected and identify the data gaps that will need to be addressed during the 
site visit. The following table summarizes examples of information sources and types of 
information that the Technical Team would like to obtain during their visit, preferably in 
electronic format. 
 

Examples of Types of Information 

• Environmental surveys, studies and/or assessments, records, etc of any kind  
• Length of time target(s) has/have been utilized 
• Activities performed 
• All users of target(s) 
• Ordnance used (TRIMS data and other information) 
• Range Annual Ordnance Expenditure Records 
• Length of time each activity was conducted 
• Fleet Training Area/Range Directory 
• Navy 2000 Range Survey 
• Range control records 
• Archives Search Reports (ASRs)/Historic Records Searches (HRSs) 
• Web Sites for Ranges 
• Maps, drawings and Aerial photographs, including photogrammetry and 

orthophotos of range(s) and area 
• Photo documentation 
• Archive Search Reports 
• Current/past range manuals 
• Documented interviews with current/past personnel 
• Geological Surveys 
• Historical records (e.g., EOD records and responses) and other range 

maintenance and/or munitions clearance information 
• Reports of accidental encounters with UXO or munitions 
• Master Plan 
• Installation Restoration (IR) Program records 
• Newspaper accounts (past and present) 
• Property transfer plans and Real Estate records 
• Theoretical data 

 
In addition, the Technical Team will forward a list of data needed to the appropriate POCs prior 
to the site visit to allow personnel adequate time to collect the information to ensure a 
productive site visit. 
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HOW YOU CAN HELP AND HOW MUCH TIME WE NEED 

To minimize disruption, we hope to spend approximately one hour with you to understand your 
role in the environmental or operational management of the Key West Range Complex. If 
possible, we would prefer that you provide documents in electronic format or provide links to 
documents on an Internet site. If the documents are not available electronically, we will request 
that you provide paper copies to our contractor. If necessary, our contractor can make copies 
and return them at a later date. In addition, members of the Technical Team or their colleagues 
may need to contact you at a later date to seek clarification or obtain additional information. 

MEETING LOGISTICS  

The following table and bullets summarize the proposed itinerary of travel and visits to 
organizations affiliated with the environmental and operational management of the Key West 
Range Complex. Please contact your Key POC to make alternate arrangements if the proposed 
schedule doesn’t work with your own schedule. 

Day Activity/Time/Place 

 
Monday 

 
Travel day 
 

 
Tuesday 
 

• In-brief meeting at 0900 hours with NAS Key West personnel in the conference 
room. 

• Interviews with NAS Key West environmental personnel (conduct throughout 
day at NAS Key West) 

• End of day team coordination meeting (meeting time and place to be 
determined later) 

 
 
Wednesday 

 
• Continuance of previous day’s work 

 
Thursday 

 
• Interviews with NAS Key West personnel  
• Out-brief at 1430 with key personnel if needed 

 

Directions to Conference Room for in-brief: 
***TO BE DETERMINED*** 
 

Hotel Information The following lodging/hotels are located near NAS Key West: 

Detailed Daily Activities Schedule 

Monday, ***TO BE DETERMINED***, 2004: Travel Day 

Tuesday, ***TO BE DETERMINED*** 2004 –NAS Key West 

• In-brief for NAS Key West personnel by Todd Dailey (SOUTHDIV) and Laura Pearson 
(EnSafe Inc.) at NAS Key West at 0900 
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• Interviews with NAS Key West/FACSFAC personnel/Region (conduct throughout day at 
NAS Key West); general meeting room requested for the team members. 

Wednesday, ***TO BE DETERMINED*** 2004 –  

• Continue work from previous day 
 
 

Thursday, ***TO BE DETERMINED*** 2004 – NAS Key West/FACSFAC/SE Region/Out-
brief 

• Continue interviews with environmental personnel at NAS Key West 

• Out-brief with NAS Key West personnel (if needed) at NAS Key West at 1430 

We appreciate your assistance. Please feel free to contact Todd Dailey (SOUTHDIV 
NAVFACENGCOM) at 843-820-5508 if you have questions or need further assistance. 

 

ATTACHMENTS 

• Attachment 1 – Plan of Action and Milestones (POA&M) 
• Attachment 2 – Contact List  
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ATTACHMENT 1 – PLAN OF ACTION AND MILESTONES 

Electronic (i.e., email) submittals are marked with an “E”, hardcopy with an “H”, and  “N/A” is 
not applicable.  File copies of all submittals shall be included on the final CDs.  Submittals 
marked as “E” should be sent via email/internet for expeditious delivery; all schedules include 
the time for delivery.   
 

EVENT/SUBMITTAL DUE 

Delivery 
Mode 

Copies Event No. Days After Date 

N/A N/A Task 1 - Kick-Off 
Conference/Phonecon 15 Notice to 

Proceed 6/10/04 

E 3 
Task 1- Minutes of 
scheduled 
conferences/meetings 

7 Occurrence 6/17/04 

E 3 Task 1 – POAM (process 
outline & schedule) 

7 Kickoff 
Conference 

6/17/04 

E 1 
Task 2 – Pre-Site 
Information Collection 
Complete 

30 Kickoff 
Conference 

7/16/04 

E 3 
Task 3– On-Site 
Information Collection 
Complete 

30 Task 2 
Completion 8/16/04 

H & E 3 
Task 4 -  Archival Search 
Record Review Draft 
Report 

30 Task 3 
Completion 

9/16/04 

E 3 Navy to provide 
comments on Report 30 Draft 

Submittal 10/15/04 

H & CDs 5 Final Deliverables with 
PDF conversions 15 Receipt of 

Comments 10/29/04 

  
 
Total Time for 
completion of project 

157 Notice to 
Proceed 10/29/04 
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ATTACHMENT 2 – CONTACT LIST FOR THE KEY WEST RANGE COMPLEX ARCHIVAL SEARCH/RECORD REVIEW 

 
NAME ORGANIZATION 

CODE 
ADDRESS AND PHONE EMAIL TITLE 

Daly, Dave CFFC,  

Code N773A  

1562 Mitscher Avenue, Suite 250 
Norfolk, VA 23551-2487 
 
(757) 836-6938 or DSN 836-6938 

David.w.daly@navy.mil Environmental 
Engineer 

Barbara Howe 
 
 
 

Commander, Navy 
Region Southeast 
Ops Support and 
Planning Branch 

Code N46E32  

CNRSE 
PO Box 102, Code N46E33 
NAS Jacksonville FL  32212-0102 
(904) 542-5352 

barbara.howe@navy.mil Environmental 
Planner 

Dailey, Todd NAVFAC 
SOUTHDIV 

Environmental  
Services  

Code ES22td 

Naval Facilities Engineering Command 
Southern Division 
2155 Eagle Drive 
N. Charleston, SC, 29406 
(843) 820-5508/(843) 820-7465(fax)  

todd.dailey@navy.mil Environmental  
Engineer 

Project Manager 

Davis, Richard NAVFAC 
SOUTHDIV 

Environmental  
Services, NEPA 

Code ES12rd 

Naval Facilities Engineering Command 
Southern Division 
2155 Eagle Drive 
N. Charleston, SC, 29406 
(843) 820-5589 

richard.a.davis1@navy.mil Environmental  
Engineer 

Project Manager 
for Range 
Complex 

Management 
Plan (RCMP) 

Bob Courtright NAS Key West 
Environmental 

NAS Key West 
 
(305) 293-2881 
DSN 483-2881 

 

courtrightro@naskw.navy.mil 

NAS Key West 
Environmental 
Engineer 

William Durig     
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NAME ORGANIZATION 
CODE 

ADDRESS AND PHONE EMAIL TITLE 

Demes, Ron NAS Key West NAS Key West 
 

demesro@naskw.navy.mil NAS Key West 
Business 
Manager 

Ruzich, Richard NAS Key West Public 
Works 

NAS Key West 
 

ruzichri@naskw.navy.mil PW Engineering 
Director 

Emero, CDR Bruce Operations Officer NAS Key West 
(305) 293-2988 

Emerobr@naskw.navy.mil Operations 
Officer 

Rineer, Blaine NAVAIR, Atlantic 
Targets and Marine 
Operations 

NAVAIR 
Detachment Key West 
Building B-28, Pier D-1 
Trumbo Point Annex 
Key West, FL 33040 
(305) 293-4343/(305) 293-4345(fax) 

rineerfb@navair.navy.mil Site Manager 

Wyatt, Henry J. Seaward Services 
Inc. 

NAVAIR, Atlantic 
Targets and Marine 
Operations 

NAVAIR 
Detachment Key West 
Building B-28, Pier D-1 
Trumbo Point Annex 
Key West, FL 33040 
(305) 293-4343 

wyatthj@navair.navy.mil Marine Science 

Pearson-Bran, Laura ENSAFE, Inc P.O. Box 431315 
Memphis, TN  38184 
(800) 588-7962 ext.321 

lpearson@ensafe.com EnSafe, Inc. 

Project Manager 

Kull, Bob Parsons 5800 Lake Wright Drive, Suite 101 
Norfolk, VA  23502 
(757) 466-4008 

Bob.kull@parsons.com Key West 
RCMP Project 

Manager 

Brown, Orville  Key West TACTS Tactical Aircrew Combat Training 
System (TACTS) 
Building A4082, Box 9042 
Naval Air Facility 
Key West, FL 33040 
 
(305) 293-2029/-3284(fax) 

browno@keywest.corona.navy.mil Assistant Range 
Manager 

Wilhelm, Gary NAVAIR (305) 293-4343 wilhelmgj@navair.navy.mil  
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NAME ORGANIZATION 
CODE 

ADDRESS AND PHONE EMAIL TITLE 

 

Hurst, Steven NAS Key West Ops (305) 295-2855 hurstst@naskw.navy.mil  

Paul Camire NAS Key West Public 
Works 

NAS Key West 
 

 Public Works 
Environmental 

Director 

 



Phone Conference Meeting Minutes 
Archival Search/Record Review 

Key West Range Complex, Florida 

 
June 10, 2004 
10:00 EST 
 
Attendees 
 
NAVFAC SOUTHDIV: Todd Dailey and Richard Davis 
CFFC: Dave Daly 
NAS Key West: Bob Courtright 
Parsons: Bob Kull 
EnSafe: Jeff Bennett and Laura Pearson 
CNRSE: Bernice Snyder 
 
Opening Remarks 
 
Todd Dailey discussed the purpose of the Archival Search/Records Review, which verifies that 
there are no land based targets and serves as a range environmental assessment. 
 
Topics Discussed 

 
Laura Pearson outlined the types of information needed prior to the site visit.  The 
search/review will include the entire range but will focus on Patricia Target.  Richard Davis 
asked about the ownership of Patricia Target.  Ensafe agreed to confirm ownership and would 
delineate it in their report. 
 
Bob Courtright indicated that much of information needed has been previously provided to 
Parsons for the Range Complex Management Plan (RCMP).  These documents are being 
provided to EnSafe by Todd Dailey.  EnSafe will review all data prior to the site visit and use the 
site visit to fill in any data gaps. 
 
Other topics discussed included ownership of Patricia Target and its use by the Air Force 
approximately 15 years ago. 
 
Project Coordination 
 
Bob Kull indicated that the draft RCMP is due November 8, 2004.  EnSafe will work to provide 
the draft Archival Search/Records Review Summary Report in time for Parsons to include this 
information in the draft RCMP. The draft Summary Report is anticipated in mid - Oct 04 so as to 
be incorporated into the 8 Nov 04 RCMP document.   
 
Site Visit Schedule 
 
The site visit is tentatively scheduled for the second or third week of August 2004.    
 



Action Items 
 
• Bob Courtright will coordinate the site visit schedule with the CO and communicate to 

EnSafe the best time and place for the In Brief.  
 
• Once the schedule for the site visit is finalized, Laura Pearson will distribute a revised Read 

Ahead.  EnSafe will review available documents for the Key West Range Complex and 
identify data gaps prior to the site visit. 

 
 


	TRANSMITTAL LETTER
	FINAL ARCHIVAL SEARCH AND RECORDS REIVEW REPORT FOR THE KEY WEST RANGE COMPLEX
	SIGNATURE PAGE
	TABLE OF CONTENTS
	ABBREVIATION AND ACRONYM LIST
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	2.0 PATRICIA TARGET RANGE
	3.0 DEMOLITION KEY
	4.0 CONCLUSIONS AND RECOMMENDATIONS
	5.0 RANGE DATA FOLDERS
	TABLES
	1 CONTACT LIST FOR THE KEY WEST RANGE COMPLEX ARCHIVAL RECORDS SEARCH
	2 MARINE MAMMALS POTENTIALLY OCCURRING IN THE PATRICIA TARGET RANGE AREA
	3 LISTED SEA TURTLES THAT MAY OCCUR IN THE WATERS OFF KEY WEST
	4 BIRDS DESIGNATED UNDER OFFICIAL CATEGORIES OF CONCERN THAT ARE POTENTIALLY PRESENT IN THE PATRICIA TARGET RANGE AREA

	FIGURES
	1 KEY WEST COMPLEX
	2 FLORIDA KEYS NATIONAL MARINE SANCTUARY, KEY WEST NATIONAL WILDLIFE REFUGE, AND PATRICIA TARGET RANGE
	3 DEMOLITION KEY LOCATION MAP
	4 MARQUESAS KEYS BOMBING AND STRAFING AREA DETAIL
	5 TOPOGRAPHIC MAP OF DEMOLITION KEY

	RDF
	RDF OUTLINE, CONTENTS, AND METHODOLOGY
	RANGE PHOTOS AND RELATED MATERIALS
	AERIAL PHOTO 1
	AERIAL PHOTO 2
	AERIAL PHOTO 3
	CHANNEL
	DARKENED SOIL
	FISHERMEN
	FRAGMENT
	LAND VIEW
	MUNITIONS 1
	MUNITIONS 2
	N & S KEYS
	RESIDUALS
	SHORELINE
	SOUTHERN KEY
	VIEW BY BOAT 1
	VIEW BY BOAT 2
	VIEW BY BOAT 3
	VIEW FROM S KEY
	WARNING SIGN

	RANGE DESCRIPTION, HISTORY, AND RELATED MATERIALS
	KEY WEST CITIZEN ARTICLE
	KEY WEST RANGE SURVEY
	KEY WEST SECTION VI.I

	MISCELLANEOUS DOCUMENTS AND MATERIALS
	NOAA LETTER
	MAYOR OF KEY WEST LETTER
	NAS KEY WEST FINAL SURVEY REPORT

	NEPA, OTHER ENVIRONMENTAL, AND RELATED MATERIALS
	DEMOLITION KEY
	NAFKW FINAL INRMP, VOL I
	Signature Page
	Executive Summary
	ES.1 Type of Document
	ES.2 Purpose of Document
	ES.3 Goals and Objectives of the INRMP
	ES.4Functional Areas and Management Focuses
	ES.5 Projects of the INRMP

	Table of Contents
	List of Tables
	List of Illustrations
	List of Acronyms
	1 Introduction
	1.1 Background
	1.2 Mission of NAF Key West
	1.3 Concepts of Ecosystem Management
	1.4 The INRMP as a Tool for Ecosystem Management
	1.5 Organization of the INRMP
	1.6 Implementation of the INRMP
	1.7 INRMP Approval, Function, Use, and Revision Processes
	1.7.1 Approval of the INRMP
	1.7.2 Function and Use of the INRMP
	1.7.3 Revision Process

	1.8 Necessary Elements of the INRMP
	1.8.1 Essential Fish Habitat
	1.8.2 Coral Reefs
	1.8.3 Clean Water Action Plan
	1.8.4 Bird/Aircraft Strike Hazard (BASH) Reduction
	1.8.5 Critical Habitat
	1.8.6 Migratory Birds
	1.8.7 Public Access
	1.8.8 Agricultural Outleasing


	2 History and Organization
	2.1 Location, History, and Military Mission
	2.2 Organization and Structure
	2.3 Overview of Natural Resources Management
	2.4 Stakeholders and Partnerships
	2.5 Plans, Programs, and Studies
	2.5.1 Stormwater Plan
	2.5.2 Hazardous Waste
	2.5.3 Land Use
	2.5.4 Forestry
	2.5.5 Pest Management Program
	2.5.6 Grounds Maintenance Program
	2.5.7 Rare Plant, Rare Vertebrate, and Natural Community Survey
	2.5.8 Wetlands Delineation
	2.5.9 Outdoor Recreation Management Section, Natural Resources Management Plan
	2.5.10 BASH Plan

	2.6 Potential Land Use Changes – Base Realignment and Closure

	3 Existing Environment
	3.1 Climate and Air Quality
	3.2 Geology, Topography, and Soils
	3.2.1 Geology and Topography
	3.2.2 Soils

	3.3 Hydrology and Water Quality
	3.3.1 Watersheds and Hydrology
	3.3.2 Water Quality
	3.3.3 Estuarine and Marine Waters
	3.3.4 Wetlands
	3.3.5 Floodplains
	3.3.6 Groundwater

	3.4 Vegetation and Wildlife
	3.4.1 Natural Vegetated Communities and Wildlife
	3.4.2 Neotropical Migratory Birds
	3.4.3 Rare, Threatened, and Endangered Species

	3.5 Land Use
	3.5.1 Regional Land Use
	3.5.2 NAF Key West
	3.5.3 Coastal Resources

	3.6 Recreational Activities
	3.6.1 Regional Outdoor Recreational Resources
	3.6.2 NAF Key West Outdoor Recreational Resources


	4 Goals, Objectives, and Strategies
	5 Natural Resource Management Issues
	5.1 Land Management
	5.1.1 Wetlands
	5.1.2 Invasive and Exotic Plant Species and Pests
	5.1.3 Soil Conservation and Erosion Control
	5.1.4 Stormwater and Water Quality Control
	5.1.5 Landscaping and Grounds Maintenance
	5.1.6 Floodplain Management

	5.2 Fish and Wildlife
	5.2.1 Wildlife
	5.2.2 Wildlife Damage and Diseases and Nuisance Wildlife

	5.3 Outdoor Recreation
	5.4 Land Impact Guidelines

	6 Natural Resource Land Classification
	6.1 NAF Key West, Demolition Key
	6.2 NAF Key West, Fleming Key
	6.3 NAF Key West, Truman Annex
	6.4 NAF Key West, Trumbo Point Annex
	6.5 NAF Key West, Peary Court Annex
	6.6 NAF Key West, White Street Trailer Annex
	6.7 NAF Key West, Sigsbee Park Annex
	6.8 NAF Key West, Navy Branch Medical Center
	6.9 NAF Key West, Boca Chica Airfield
	6.10 NAF Key West, Pistol Range
	6.11 NAF Key West, Northwest Wetlands
	6.12 NAF Key West, Boca Chica Hawk Missile Site
	6.13 NAF Key West, Geiger Key
	6.14 NAF Key West, Big Coppitt Key
	6.15 NAF Key West, Rockland Key
	6.16 NAF Key West, Navy Transmitter Site/Saddlebunch Key
	6.17 NAF Key West, Battery HM-40/Key Largo Site

	7 List of Preparers
	8 References
	List of Appendices
	Appendix A NAF Key West Projects
	Appendix B NAF Key West Photographs
	Appendix C Wildlife Refuges in the Vicinity of NAF Key West
	Appendix D BASH Plan
	Appendix E Long Range Outdoor Recreation Management
	Appendix F The 1994 Lower Keys Marsh Rabbit Management Plan
	Appendix G Agency Coordination Letters
	Appendix H FDEP and SFWMD Interagency Operating Agreement


	NAFKW FINAL INRMP, VOL II
	List of Illustrations.PDF
	01_Demolition Key.pdf
	02_Fleming Key.pdf
	03_Truman Annex.pdf
	04_Trumbo Pt Annex.pdf
	05_Peary Ct Annex.pdf
	06_White St Trlr Pk.pdf
	07_Sigsbee Pk Annex.pdf
	08_Navy Branch Med Ctr.pdf
	09_Vertebrate Survey.pdf
	10_Boca Chica.pdf
	11_Pistol Range.pdf
	12_NW Wetlands.pdf
	13_Hawk Missile.pdf
	14_Geiger Key.pdf
	15_Big Coppitt Key.pdf
	16_Rockland Key.pdf
	17_Navy Trans Saddlebunch.pdf
	18_Batt HM-40 Key Largo.pdf

	19921000, ABB ENV HAZARD RANKING
	Back to Index
	DISTRIBUTION
	REPORT DOCUMENTATION PAGE
	FOREWORD
	EXECUTIVE SUMMARY
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	GLOSSARY OF ACRONYMS AND ABBREVIATIONS

	SOURCE NARRATIVE
	FACILITY NARRATIVE
	HAZARD RANKING SYSTEM II SCORE
	DOCUMENTATION OF SCORE
	REFERENCES
	PRESCORE DISKETTE AND OUTPUTS
	APPENDICES
	APPENDIX A REFERENCE DOCUMENTATION
	Table of Contents
	1- ABB Environmental Services, 1992. Site observation of NAS Key West and personnel interviews by Andrea Donlon and Rhonda H
	2- ABB Environmental Services, 1992. Personal communication between Mark Palmer of Florida Keys Aqueduct Authority and Andrea
	3- ABB Environmental Services, 1992. Personal communication between Paul Hitchcock of Key West Wastewater Treatment Departm
	4- ABB Environmental Services, 1992. Personal communication between Diane Lancaster, NAS Key West IR Coordinator, and Andre
	5- ABB Environmental Services, 1992. Personal communication between Housing Department and BEQ personnel, NAS Key West, and 
	6- Envirodyne Engineers, Inc., 1985. “Initial Assessment Study, Naval Air Station, Key West, Florida”;
	7- Department of the Navy, 1992. Base loading data; Management Engineering Department;
	8- Federal Emergency Management Agency, 1989. “Flood Insurance Rate Map, Monroe County, Florida and Incorporated Areas”; Map 
	9- Geraghty & Miller, 1987. “Verification Study, Assessment of Potential Ground-Water Pollution at Naval Air Station
	10- IT Corporation, 1991. “Remedial Investigation - Phase I for Sites 1, 3, 4, 5, 7, 8, 9, and 10"
	11- IT Corporation, 1992. “Work Plans, RCRA Facility Investigation, Remedial Investigation, Naval Air Station - Key West, Key
	12- Monroe County Board of County Commissioners, 1992. “Monroe County Year 2010, Comprehensive Plan Technical Document, Final
	13- National Planning Data Corporation/CLARITAS , 1992. Population Estimates Calculated Using 1990 Census Data Within a 4 Mi
	14- Solin and Associates, Inc., 1991. “City of Key West, Comprehensive Plan: Data Inventory and Analysis”; submitted to the 
	15- Southern Division, Naval Facilities Engineering Command, 1991. “Fish and Wildlife Section of the Natural Resources Plan f
	16- Southern Division, Naval Facilities Engineering Command, 1992. “Master Plan Update, Naval Complex,
	17- Trakker Maps, Inc., 1992. Full Color Street Map of the Florida Keys, Key West, Marathon, Key Largo, and Tavemier,
	18- U.S. Department of Agriculture, Soil Conservation Service, 1992. “Soil Survey of Monroe County, Florida”; South Dade Soil
	19- U.S. Department of Commerce, 1961. “Rainfall Frequency Atlas of the United States”; Technical Paper No. 40;
	20- U.S. Department of Commerce, National Oceanic and Atmospheric Administration, National Marine Fisheries Service, 1992. Pr
	21- U.S. Environmental Protection Agency, 1990. “Hazard Ranking System Final Rule”;
	22- U.S. Department of the Interior, Geological Survey, 1990. “Water Resources Potential of the Freshwater Lens at Key West,

	APPENDIX B FULL SCALE MAP DOCUMENTATION
	Table of Contents
	[A] Southern Division, Naval Facilities Engineering Command, 1981. “General Development Map,
	[B] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map;
	[C] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map;
	[D] U.S. Department of the Interior, Geologic Survey, 1971. 7.5 minute quadrangle map;
	[E] U.S. Department of the Interior, 1988. National Wetlands Inventory Maps; Fish and Wildlife Service; Atlanta, GA; 7.5 minu
	[F] U.S. Department of the Interior, 1988. National Wetlands Inventory Maps; Fish and Wildlife Service; Atlanta, GA; 7.5 minu



	19951107, BECHTEL DSR VOL 1
	Back to Index
	Table of Contents
	1.0 Introduction
	1.1 Background

	2.0 General Sampling Approach
	2.1 Delineation Sampling
	2.2 Analytical Methodology
	2.2.1 Site Specific Analytical Methods

	2.3 Toxicity Characteristics Sampling
	2.4 Characterization Sampling
	2.5 Quality Control Samples
	2.6 Sampling Approach

	3.0 Site-Specific Sampling Results
	3.1 SWMU-3: Boca Chica Fire Fighting Training Area
	3.1.1 Introduction
	3.1.2 Description of Soil
	3.1.3 Analytical Results
	3.1.4 TCLP Results
	3.1.5 Conclusions
	3.1.6 Limits of Excavation
	3.1.7 Confirmation Sampling

	3.2 SWMU-7: Building A-824
	3.2.1 Introduction
	3.2.2 Dexription of Soil
	3.2.3 Analytical Results
	3.2.4 TCLP Results
	3.2.5 Conclusions
	3.2.6 Limits of Excavation
	3.2.7 Confirmation Sampling

	3.3 AOC-A: Demolition Key
	3.3.1 Introduction
	3.3.2 Description of Soil
	3.3.3 Analytical Results
	3.3.4 TCLP Results
	3.3.5 Conclusions

	3.4 AOC-B: Big Coppitt Key Abandoned Civilian Disposal Area
	3.4.1 Introduction
	3.4.2 Description of Soil
	3.4.3 Sample Analysis
	3.4.4 TCLP Results
	3.4.5 Statistical Approach
	3.4.6 Conclusions
	3.4.7 Limits of Excavation
	3.4.8 Confirmation Sampling

	3.5 IR-3: Truman Annes DDT Mixing Area
	3.5.1 Introduction
	3.5.2 Description of Soil
	3.5.3 Analytical Results
	3.5.4 TCLP Results
	3.5.5 Statistical Approach
	3.5.6 Conclusions
	3.5.7 Limits of Excavation
	3.5.8 Confirmation Sampling
	3.5.9 Characterization Sampling

	3.6 IR-1: Truman Annex Refuse Disposal Area
	3.6.1 Introduction
	3.6.2 Description of Soil
	3.6.3 Analytical Results
	3.6.4 TCLP Results
	3.6.5 Statistical Approach
	3.6.6 Limits of Excavation
	3.6.7 Confirmation Sampling
	3.6.8 Conclusions

	3.7 SWMU-1: Boca Chica Open Disposal Area
	3.7.1 Introduction
	3.7.2 Description of Soil
	3.7.3 Analytical ReResults
	3.7.4 TCLP Results
	3.7.5 Statistical Approach
	3.7.6 Limits of Excavation
	3.7.7 Confirmation Sampling
	3.7.8 Conclusions

	3.8 SWMU-2: Boca Chica DDT Mixing Area
	3.8.1 Introduction
	3.8.2 Description of Soil
	3.8.3 Analytical Results
	3.8.4 TCLP Results
	3.8.5 Statistical Approach
	3.8.6 Limits of Excavation
	3.8.7 Confirmation Sampling
	3.8.8 Conclusions


	4.0 Field Sampling Procedures and Documentation
	Figures
	1. Sample Results for SWMU No. 3, Boca Chica Fire Fighting Training Area
	2. Sample Grid for SWMU No. 7, Boca Chica, Building A-824
	3. Pit Sampling Locations at AOC-A
	4. AOC-B, Big Coppitt Key Abandoned Civilian Disposal Area
	5. IR No. 3, Truman Annex DDT Mixing Area - Pesticide Results
	6. Sample Grid for IR No. 3, Truman Annex DDT Mixing Area - Lead Results
	7. IR No. 3, Truman Annex DDT Mixing Area - Arsenic Results
	8. Additional IR-3, Characterization Sampling
	9. IR No. 1, Truman Annex, Refuse Disposal Area - Lead Results
	10. IR No. 1, Truman Annex, Refuse Disposal Area - Arsenic Results
	11. SWMU No. 1, Boca Chica, Open Disposal Area
	12.SWMU No. 2, Boca Chica, DDT Mixing Area, Pesticides Results
	13. SWMU No. 2, Boca Chica, DDT Mixing Area, Lead Results

	Tables
	1. AOC-A Pit 1, Laboratory Analysis Results in ppm
	2. AOC-A Pit 2, Laboratory Analysis Results in ppm
	3. AOC-A Pit 3, Laboratory Analysis Results in ppm
	4. AOC-A Pit 4, Laboratory Analysis Results in ppm
	5. AOC-B Sediment, Laboratory Analysis Results in ppm
	6. AOC-B Soil, Laboratory Analysis Results in ppm
	7. IR-3 Truman Annex DDT Mixing Site, Laboratory Analysis Results in ppm
	8. IR-1, Refuse Disposal Area, TCLP Results

	Attachemnts
	A Table A-1, Field Analytical Methods, Detection Limits and Manufacturer
	B IT RI/RFI, Sediment Sample Results for AOC-B
	C Laboratory Qualifiers


	19951107, BECHTEL DSR VOL 2
	VOLUME II
	APPENDIX 1 OFFSITE LABORATORY RESULTS FOR SWMU-3
	APPENDIX 2 OFFSITE LABORATORY RESULTS FOR SWMU-7
	APPENDIX 3 OFFSITE LABORATORY RESULTS FOR AOC-A
	APPENDIX 4 OFFSITE LABORATORY RESULTS FOR AOC-B
	APPENDIX 5 OFFSITE LABORATORY RESULTS FOR IR-3
	APPENDIX 6 OFFSITE LABORATORY RESULTS FOR IR-1
	APPENDIX 7 OFFSITE LABORATORY RESULTS FOR SWMU-1
	APPENDIX 8 OFFSITE LABORATORY RESULTS FOR SWMU-2
	APPENDIX 9 FIELD IMMUNOASSAY RESULTS FOR SWMU-3, SWMU-7, IR-3 and SWMU-2

	19970627, ENSAFE FINAL CLOSURE PERMIT
	19990219, ENSAFE CLOSURE REPORT
	20000621, ENSAFE TECHNICAL MEMORANDUM
	Cover Installation and Post-Closure Care Technical Memorandum OB/OD Unit
	Acronym List
	1.0 Introduction
	2.0 OB/OD Unit
	3.0 Previous Investigations
	4.0 Sampling Locations/Results
	Figure 1 Sampling Locations
	Table 1 Soil Criteria Exceedances
	Table 2 TCLP Criteria Exceedances
	Table 3 Groundwater Criteria Exceedances
	5.0 Conclusions
	6.0 Suggested Closure Methodology
	Table 4 Background Sample Data
	Figure 2 Background Sampling Locations
	7.0 Schedule
	Figure 3 Schedule
	8.0 Certification

	20010702, ENSAFE FINAL PERMIT APPLICATION
	Page Change Instructions
	Demolition Key RCRA Miscellaneous Unit Final Permit Application
	Table of Contents
	Application for a Hazardous Waste Facility Permit Part I - General
	Application for a Hazardous Waste Facility Permit Certification
	Section II.B Facility Security Information
	Section II.D Closure and Post-Closure Plans
	Section II.F Solid Waste Management Units and Potential Releases
	References
	List of Figures
	Figure II.D-1 Site Map
	Figure II.D-2 Sampling Locations
	Figure II.D-3 Cover System Final Contours
	Figure II.D-4 Cross Sections
	Figure II.D-5 Schedule
	Figure II.D-6 Proposed Sample Locations

	List of Tables
	Table II.B-3 Emergency Coordinators
	Table II.B-6 City of Key West's Fire Department Emergency Equipment List
	Table II.D-1 Soil Criteria Exceedances
	Table II.D-2 TCLP Criteria Exceedances
	Table II.D-3 Groundwater Criteria Exceedances
	Table II.D-4 Comparison to Ecological Screening Values for Soil
	Table II.D-5 Post-Closure Monitoring and Repair Procedures
	Table II.D-6 Measurements for Cover Soil
	Table II.D-7 Laboratory Measurements
	Table II.D-8 Bottle, Preservation, and Holding Time Requirements
	Table II.F-1 Soil Criteria Exceedances
	Table II.F-2 TCLP Criteria Exceedances
	Table II.F-3 Groundwater Criteria Exceedances


	20020617, ENSAFE CERTIFICATION OF CLOSURE
	Demolition Key RCRA Miscellaneous Unit Certification of Closure
	Table of Contents
	I. Background
	II. Closure Activities Participants
	III. Activities
	IV. Variations
	V. Documentation
	Appendix A Construction Observation Summary
	Appendix B Field Logs
	Appendix C Construction Completion Report
	Certification of Completion
	Table of Contents
	Acronym List
	1.0 Introduction
	2.0 Significant Events
	3.0 Construction Activites and Quality Control
	4.0 Final Inspection and Site Status Summary
	5.0 References
	Appendix A Site Photographs
	Appendix B Material Specifications and Miscellaneous Certifications
	Appendix C Cover Soil and Vegetative Layer Delivery Tickets
	Appendix D Geotechnical Testing Reports
	Appendix E As-Built Construction Drawing
	Appendix F Contractor Production and Quality Control Reports (Hard Copy Only)
	Appendix G Cover Soil Modification Request

	Appendix D Correspondences

	20040601, NAVFACE SEAWATER MONITORING REPORT
	20041108, FDEP LETTER TO NAVY
	20041223, FDEP LETTER TO NAVY

	PATRICIA TARGET RANGE
	19970612, NOAA FEDERAL REGISTER 15 CFR
	20040525, ONYX FINAL AICUZ UPDATE
	AICUZ Approval Letter
	Cover
	Frontice
	Table of Contents
	Executive Summary
	1.0 Introduction
	2.0 Airspace
	3.0 Aircraft Mix and Operations
	4.0 Noise
	5.0 Safety
	6.0 AICUZ and Land Use Compatability Guidelines
	7.0 Land Use Compatability Analysis
	8.0 Land Use Compatability Strategies and Recommendations
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	References


	RANGE COMPLEX
	20041029, USEPA NPDES PERMIT TACTS


	RANGE USE, MANAGEMENT, AND MAINTENANCE DOCUMENTS
	19960601, LEWIS PRELIMINARY RANGE MANAGEMENT ASSESSMENT
	19980211, NAVY INSTRUCTION 3710.2P
	19991001, CONTINENTAL SHELF RANGE MANAGEMENT PLAN
	20020905, NAVAL AIR SYSTEMS COMMENTS PATRICIA NAVAL TRAINING RANGE INITIATIVVES

	RSEAP TECHNICAL TEAM VISIT AND RELATED DOCUMENTS
	20040000, NAS KEY WEST READ AHEAD
	20040610, NAS KEY WEST KICK-OFF MINUTES



