
 
 

N00213.AR.000356
NAS KEY WEST

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUPPLEMENTAL SITE INSPECTION WORKPLAN FOR BASE REALIGNMENT AND
CLOSURE PARCELS AT TRUMAN ANNEX NAS KEY WEST FL

3/1/1999
TETRA TECH NUS



-\ 

SUPPLEMENTAL SITE INSPECTION 
WORKPLAN 

for 

BRAC Parcels at Truman Annex 

Naval Air Station 
Key West, Florida 

Southern Division 
Naval Facilities Engineering Command 

Contract Number N62467-94-D-0888 

Contract Task Order 0032 

March 1999 
Revision 7 



AIK-98-0521 

SUPPLEMENTAL SITE INSPECTION WORKPLAN 
FOR 

BRAC PARCELS AT TRUMAN ANNEX 

NAVAL AIR STATlON 
KEY WEST, FLORIDA . 

COMPREHENSIVE LONG-TERM 
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 

Submitted to: 
Southern Division 

Naval Facilities Engineering Command 
2155 Eagle Drive 

North Charleston, South Carolina 29406 

Submitted by: 
Tetra Tech NUS, Inc. 
661 Andersen Drive 

Foster Plaza 7 
Pittsburgh, Pennsylvania 15220 

CONTRACT NUMBER N62467-94-D-0888 
CONTRACT TASK ORDER 0032 

MARCH 1999 

PREPARED BY: 

CHUCK WAN 
TASK ORDER MANAGER PROGRAMMANAGER 

/-“--- TETRA TECH NUS, INC. 
AIKEN, SOUTH CAROLINA 

TETRA TECH NUS, INC. 
PITTSBURGH, PENNSYLVANIA 



Rev. 1 
11 I25198 

TABLE OF CONTENTS 

SECTION PAGE 

ACRONYMS . . . . . . . . . . . . . . ..*.............................................................................................*.................*............... XI 

1.0 INTRODUCTION ........................................................................................................................... l-l 
1.1 PURPOSE AND SCOPE ........................................................................................... l-l 
1.2 REPORT ORGANIZATION ....................................................................................... l-2 
1.3 NAS KEY WEST DESCRIPTION.. ............................................................................ l-2 
1.3.1 Truman Annex ........................................................................................................... l-3 
1.4 KEY WEST ENVIRONMENTAL SETTING ............................................................... l-4 
1.4.1 Climate and Meteorology ........................................................................................... l-4 
1.4.2 Topography ............................................................................................................... l-5 
1.4.3 Surface-water Hydrology ........................................................................................... l-5 
1.4.4 Geology and Soil ....................................................................................................... l-6 
1.45 Hydrogeology ............................................................................................................. 1-7 
1.4.6 Potable Water Supply.. .............................................................................................. l-7 
1.4.7 Key West Population and Land Use.. ........................................................................ l-8 
1.4.8 Key West General Area Ecology ............................................................................... l-8 

2.0 DATA QUALITY OBJECTIVE PROCESS . . . . . . . . . ..*..-.*.............................................*..................... 2-l 
2.1 DATA QUALITY OBJECTIVES PROCESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-l 
2.2 DATA QUALITY OBJECTIVES PROCESS FOR THE SSI OF BRAC PARCELS C 

AND E AT TRUMAN ANNEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-l 

_“.Z __ 3.0 SAMPLING AND ANALYSIS PLAN . . . . . . . . . . . . . ..~...............~................................~.....................~~..... 3-1 
I 

3.1 
3.2 
3.2.1 
3.2.2 
3.2.3 
3.4 
3.4.1 
3.4.2 
3.4.3 
3.4.4 
3.4.5 
3.4.6 
3.4.7 
3.4.8 
3.4.9 
3.4.10 
3.4.11 
3.5 
3.51 
3.5.2 
3.6 
3.7 
3.8 

SAMPLING OBJECTIVES ......................................................................................... 3-l 
SAMPLE TYPES, FREQUENCIES, AND LOCATIONS ....................................... . ..... 3-l 
IRA Delineation Sampling .......................................................................................... 3-2 
SSI Sampling ............................................................................................................. 3-2 
IRA Confirmation Sampling ....................................................................................... 3-3 
QUALITY ASSURANCE OBJECTIVES .................................................................... 3-6 
Prevention of Cross-Contamination .......................................................................... 3-6 
Sample Turnaround Time ......................................................................................... 3-6 
Field Documentation ................................................................................................. 3-7 
Field Data Management ............................................................................................ 3-7 
Sample Bottle Preparation and Preservation ............................................................ 3-8 
Quality Control of Field Data ..................................................................................... 3-8 
Field Equipment Calibration ...................................................................................... 3-8 
Preventive Maintenance .......................................................................................... 3-l 0 
Ambient Air Monitoring ............................................................................................ 3-l 1 
Sampling Techniques .............................................................................................. 3-l 1 
Decontamination ..................................................................................................... 3-22 
SAMPLE HANDLING AND ANALYSIS ................................................................... 3-24 
Sample Custody ...................................................................................................... 3-24 
Sample Analysis ...................................................................................................... 3-28 
SURVEYING ........................................................................................................... 3-29 
PERFORMANCE SYSTEM AUDITS AND FREQUENCY ...................................... 3-29 
QUALITY ASSURANCE REPORTS TO MANAGEMENT ...................................... 3-30 

,- ‘--. 

4.0 DATA MANAGEMENT PLAN .*...............................................*..*......................................*.*........ 4-l 
4.1 DATA QUALITY ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-l 
4.2 MAPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*........................................................................ 4-l 
4.3 DATA PRESENTATION FORMAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-l 

AIK-98-0521 vii Cl-0 0032 



Rev. 1 
II 112519% 

. . ,x 
5.0 INVESTIGATION-DERIVED WASTE PLAN ................................................................................ 5-1 

5.1 METHODS OF WASTE QUANTITY MINIM1ZATION ............................................... 5-1 
5.2 TYPES AND QUANTITY OF WASTES .................................................................... 5-2 
5.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS.. ................ 5-2 
5.4 ONSITE HANDLING METHODS ....................................................................... . ....... 5-2 
5.5 CONTAINERIZATION, STORAGE, AND TESTING OF WASTE.. ..................... ...... 5-3 

6.0 PROJECT MANAGEMENT PLAN ............................................................................................... 6-1 
6.1 KEY PROJECT PERSONNEL ................................................................................... 6&l 
6.1 .l SOUTHDIV Remedial Project Manager.. ................................................................... 6-l 
6.1.2 BRAC Partnering Team.. ........................................................................................... 6-l 
6.1.3 TtNUS Task Order Manager ..................................................................................... 6-l 
6.1.4 BRAC Planning Team ................................................................................................ 6-2 
6.1.5 TtNUS CIA Manager .................................................................................................. 6-2 
6.1.6 TtNUS Health and Safety Manager.. ......................................................................... 6-2 
6.1.7 TtNUS Field Operations Leader.. .............................................................................. 6-2 
6.1.8 Site Safety Officer ..................................................................................................... 6-2 

REFERENCES ........................................................................................................................................... R-l 

APPENDICES 

A Response to Comments 

B Health and Safety Plan 

, -----. C Data Quality Objective Subzone Summaries 

D TtNUS Environmental Forms 

E Quality Assurance Elements 

AIK-98-0521 
. . . 

VIII CT0 0032 



Rev. 1 
1 l/25/98 

TABLES 

PAGE 

Parameter Groups and Media of Interest ..................................................................................... 2-5 
Parameters and Analytical Methods for BRAC Supplemental Site Inspection at 
NAS Key West .............................................................................................................................. 2-6 
Parameter Groups and Media Of Interest .................................................................................... 3-31 
Confirmation Sampling Locations ............................................................................................... 3-32 
Types and Volumes of Sample Bottles for Environmental Sample Analyses.. .......................... .3-33 
Types and Volumes of Sample Bottles for Full Toxicity Characteristic Leaching Procedure 
(TCLP) Analysis (regulatory list parameters) For investigation-derived waste .......................... 3-34 
Field Calibration Procedures and Frequencies.. ......................................................................... 3-35 
Sample Analysis, Matrix, and Expected Number of QC Samples .............................................. 3-36 

3-l 
3-2 
3-3 
3-4 

3-5 
3-6 

NUMBER PAGE 

l-l 
l-2 
l-3 

-z l-4 
l-5 
2-l 
3-l 
3-2 
3-3 
3-4 
3-5 
3-6 
6-l 

Location Map ....................................................................................................................... l-9 
BRAC Parcels C and E ..................................................................................................... l-10 
Parcel C - DRMO Waste Storage Area.. .......................................................................... l-l 1 
Parcel E - Buildings 102, 103, and 104 ............................................................................ l-12 
Geologic Cross-Section Florida Keys ............................................................................... l-1 3 
Decision Logic for Action Level Selection ........................................................................... 2-8 
Subzone 2, Parcel E.. ........................................................................................................ 3-37 
Subzones 3 and 4, Parcel C.. ............................................................................................ 3-38 
Subzones 3 and 9, Parcel E .............................................................................................. 3-39 
Subzone 7, Parcel E ................................................................................ i.. ....................... 3-42 
Confirmation Sample Locations - Subzones 3 and 4, Parcel C ........................................ 3-38 
Confirmation Sample Locations - Subzone 2, Parcel E .................................................... 3-39 
Project Organization Chart - NAS Key West Base Realignment and Closure Site 
Investigation ........................................................................................................................ 6-3 

FIGURES 

AIK-98-0521 ix CT0 0032 



AIK-98-0521 

Rev. 1 
1 l/25/98 

This page left intentionally blank 

CTC 0032 



Rev. 1 
1 ‘I I25198 

ACRONYMS 

ABB 

ARAR 

ASTM 

AVG 

B&R Environmental 

Bls 

BRAC 

CAR 

CERCLA 

CFR 

CLEAN 

CLP 

Cm 

CofA 

,., -, c 

“, -,_ 

cot 

CT0 

DOD 

DOT 

DPT 

DQO 

DRMO 

EBS 

EPA 

EQL 

FB 

FDEP 

FID 

FKAA 

FOL 

FWS 

GC/MS 

GW 

HASP 

ABB Environmental Services, Inc. . 

Applicable or Relevant and Appropriate Requirement 

American Society of Testing and Materials 

Average 

Brown and Root Environmental 

below land surface 

base realignment and closure 

Contamination Assessment Report 

Comprehensive Environmental Response, Compensation and Liability Act 

Code of Federal Regulations 

Comprehensive Long-Term Environmental Action Navy 

Contract Laboratory Program 

centimeter 

Certificate of Analysis 

Chain of custody 

Contract Task Order 

Department of Defense 

Department of Transportation 

Direct Push Technology 

Data Quality Objective 

Defense Reutilization and Marketing Office 

Environmental Baseline Study 

United States Environmental Protection Agency 

Estimated Quantitation Limit 

field blank 

Florida Department of Environmental Protection 

flame ionization detector 

Florida Keys Aqueduct Authority 

field operations leader 

United States Fish and Wildlife Service 

gas chromatograph/mass spectrometer 

groundwater 

Health and Safety Plan 

AIK-98-0521 CT0 0032 



Rev. 1 
1 ‘I I25198 

__ -.=-._ HSM 

ID 

IDW 

IR 

IRA 

r-w/kg 

mg/L 

mgd 

~ MS 

MSD 

msl 

NA 

NAS 

Navy 

NFESC 

NIOSH 

NIST 

NK 

NSF 

NTU 

OD 

PCB 

PM 

PPE 

wm 

PVC 

QA 

QAM 

QC 

RCRA 

RVFS 

RPD 

RPM 

SAL 

SAP 

SARA 

SI 

Health and Safety Manager 

inner diameter 

investigation-derived waste 

installation restoration 

Interim Remedial Action 

milligrams per kilogram 

milligrams per liter 

millirem gallons per day 

matrix spike 

matrix spike duplicate 

mean sea level 

not applicable 

Naval Air Station 

United States Navy 

Naval Facilities Engineering Service Center 

National Institute for Occupational Safety and Health 

National Institute of Standards and Technology 

not known 

National Sanitation Foundation 

nephelometric turbidity unit 

outside diameter 

polychlorinated biphenyl 

program manager 

personal protective equipment 

parts per million 

polyvinyl chloride 

quality assurance 

quality assurance manager 

quality control 

Resource Conservation and Recovery Act 

Remedial Investigation/Feasibility Study 

relative percent difference 

Restoration Project Manager 

Screening Action Level 

sampling and analysis plan 

Superfund Amendments and Reauthorization Act of 1986 

Site Inspection 

AIK-98-0521 xii CTO 0032 



Rev. 1 
1’1/25/98 

so I* x^- 
SOPS 

SOUTHDIV 

sow 

ss 

SSI 

svoc 

SW 

TAL 

TCL 

TCLP 

TOM 

TtNUS 

/J g/kg 

lJs/L 

uS/cm 

UST 

VOA 

i” -+” voc 

VTSR 

AIK-98-0521 

Soil 

standard operating procedures 

Southern Division, Naval Facilities Engineering Command 

statement of work 

surface soil 

Supplemental Site Inspection 

semivolatile organic compound 

surface water 

Target Analyte List 

Target Compound List 

Toxicity Characteristic Leaching Procedure 

task order manager 

Tetra Tech NUS, Inc. 

micrograms per kilogram 

micrograms per liter 

microsiemens per centimeter 

underground storage tank 

volatile organic analysis 

volatile organic compound 

validated time of sample receipt 

. . . 
XIII CTO 0032 



Rev. 1 
1’1/25/98 

1.0 INTRODUCTION 

This Workplan was developed to conduct the Supplemental Site Inspection (SSI) of Base Realignment 

and Closure (BRAC) Parcels at Truman Annex at the Naval Air Station (NAS) Key West, Florida. The 

Workplan presents the approach used for the SSI and support activities for the Interim Remedial Action 

(IRA) activities associated with the findings of the BRAC Site Inspection (SI). Tetra Tech NUS, Inc. 

(TtNUS) prepared this SSI Workplan on. behalf of the United States Navy (Navy), Naval Facilities 

Engineering Command, Southern Division (SOUTHDIV) under the Comprehensive Long-Term 

Environmental Action Navy (CLEAN) Contract Number N62467-94-D-0888, Contract Task Order 032. 

The Workplan addresses the following elements applied during the investigation process: (1) Data Quality 

Objectives (DQOs), (2) Sampling and Analysis Plan (SAP), (3) Data Management Plan, (4) Investigation- 

Derived Waste (IDW) Plan, (5) Health and Safety Plan (HASP), and (6) Quality Assurance (QA) Elements. 

The document is based on available NAS Key West background information and findings from the IDraft Sl 

Report for Nine BRAC Parcels (B&R Environmental, 1998a), the Predraft Environmental Baseline Study 

(EBS) Truman Annex, Excess Property (USN-NFEC, 1996), and the Draft EBS Truman Annex Outer Mole 

Pier (USN-NFEC, 1997). 

1.1 PURPOSE AND SCOPE 

TtNUS (formerly Brown & Root Environmental) will conduct the SSI at NAS Key West under the authority 

of the BRAC Act of 1992. The execution of the SSI will be performed in accordance with the guidelines in 

place under the Comprehensive Environmental Response, Compensation and Liability Act of 1980 

(CERCLA) and the Super-fund Amendments and Reauthorization Act of 1986 (SARA). BRAC Parcels A, 

B, C, D, E, F, G, H, and K are currently classified as property category “grey” (i.e., areas that have not 

been evaluated or require additional evaluation) and cannot be considered for deed transfer until 

necessary actions have been taken and the property has been reclassified into a property category eligible 

for deed transfer. The objective of the SSI is to gather information to support a reclassification of some of 

these properties. The SI was not conclusive in determining the condition of media (soil and groundwater) 

beneath the footprints of Buildings 102, 103, and 104 at Parcel E. The SSI will support an evaluation of 

these media to determine the need for any remedial activities at Parcel E for reclassification of the 

property. This Workplan also includes IRA support activities to support reclassification of Parcels A, C, D, 

E, and F. During the SI conducted in 1997-98, contaminants were detected in soil (all Parcels) and 

sediment (Parcel A) at these areas at levels indicative of potential human health or ecological risks. The 

,. --x IRA support activities include delineation of contaminants in soil at Parcels C and E to determine areas for 
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soil excavation. IRA confirmation sampling at Parcels A, C, D, E, and F will confirm the effectiveness of 

IRAs in these areas which will be performed to address remediation of soil and sediment contamination. 

The scope of the investigation at Buildings 102, 103, and 104 at Parcel E will include the collection of 

suspected contaminant source samples within the sumps to evaluate the types and concentrations of any 

hazardous substances, and the collection of soil and groundwater samples to evaluate the migration of 

any hazardous substances that are found to be present. Collection of delineation samples at Parcels C 

[former Defense Reutilization and Marketing Office (DRMO) Storage Area] and E (former Building 136) is 

for the purpose of identifying the nature and extent of contaminated soils to be excavated as part of IRA 

activities. Lastly, the collection of confirmation samples at Parcels A, C, D, E, and F is for the purpose of 

confirming the IRA effectiveness. 

During the SSI process, modifications to the scope of work or sample collection procedures rnay be 

required to satisfy program objectives. In the event that factors or conditions are revealed that require a 

modification of the Workplan, technical memoranda will be used to document the modification. The 

modification would be enacted upon gaining consensus between the United States Environmental 

Protection Agency (EPA), the Florida Department of Environmental Protection (FDEP), Navy reviewers, 

and the contractor responsible for executing the program. Collectively, this group is known as the NAS 

*i Key West Partnering Team. 

1.2 REPORT ORGANIZATION 

This Workplan consists of six chapters and five Appendixes. Chapters 1 and 2 provide the Introduction, 

Purpose, and Scope of the document; facility description; an overview of the environmental setting at 

Truman Annex NAS Key West; and a characterization of the BRAC Parcel portions addressed in this 

Workplan. Chapters 3 through 6 provide the elements of the investigation process used during the SSI. 

Appendix A presents the response to comments on the SSI Workplan submitted by FDEP and EPA. 

Appendix B provides the HASP for the SSI. Appendix C provides documentation in support of the DQO 

Process including DQO subzone summaries, BRAC SSI action levels, the BRAC background data subset, 

and an example of DQO sample number calculations. Appendix D includes TtNUS Forms used in the SSI 

field activities and IRA support activities. Appendix E presents QA Elements. 

1.3 NAS KEY WEST DESCRIPTION 

,. ‘” 

Several installations in various parts of the lower Florida Keys comprise NAS Key West. The Navy 

manages 6,323 acres of land divided into 20 separate tracts in the lower Florida Keys, concentrated 

around Key West and Boca Chica Key (Figure l-l) in Southern Monroe County (B&R Environmental, 
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1998b). Key West, one of the two most western major islands of the Florida Keys, is approximately 

150 miles southwest of Miami and 90 miles north of Havana, Cuba. Key West connects to the mainland 

by the Overseas Highway (U.S. Highway No. 1). 

The 1992 BRAC Act identified a series of Department of Defense (DOD) properties for closure. The 

closure could involve the turnover of a property to another government agency or sale of the property. On - 

NAS Key West, the Navy has identified several BRAC Parcels for closure. This Workplan addresses SSI 

and IRA delineation activities at portions of two BRAC Parcels at Truman Annex (Figure i-2). 

Descriptions of the portions of the two BRAC Parcels addressed in this Workplan are found below. 

1.3.1 Truman Annex 

Truman Annex has had a long history as a defense facility. In 1823, after its purchase by an American 

citizen, the Navy was dispatched to Key West to remove pirates inhabiting most of the island. The Navy 

then occupied the northernmost portion of the west end of Key West. The Army acquired land on the 

western end of Key West in 1845 to build Fort Zachary Taylor, which provided support during the Mexican- 

American War. Seminole Battery was constructed to carry out defenses during the Civil War. Much of 

the land consisted of salt ponds, limiting further construction. The United States conducted landfill 

operations on the northern portion of the island in the area from the Army pier to the Naval Station from 

1909 to 1919. 

Gradually, the Navy assumed control of the entire western tip of Key West. As early as 19’18 and 

particularly during the 1940s through the early 197Os, submarines were berthed at eight finger piers in the 

turning basin. Most of the buildings along the quay supported schools, units, and activities relating to 

submarines. The majority of the support buildings were demolished after 1982. 

1.3.1 .l Parcel C (DRMO Waste Storage Area) 

Parcel C (Figure l-3) includes Buildings 795, 284, and 261 and two large areas that house the DRMO. 

The DRMO receives excess government materials. In the recent past, Building 261 stored hazardous 

materials and Building 795 stored inert materials. A cleared area in front of Building 795, known as IR 2, 

has been investigated for polychlorinated biphenyl (PCB) contamination under the Navy’s Installation 

Restoration (IR) Program (Decision Document Letter Report for Installation Restoration Site 2: 

Transformer Oil Disposal Area and Installation Restoration Site 6: Dredgers Key Refuse Disposal Area; 

Brown & Root Environmental, 1997a). The PCBs were the result of PCB-contaminated oil used for dust 

suppression in the area. The investigation recommended no further action for the site based on sampling 

and risk assessment results. The two large storage areas have primarily stored metal debris. In addition, 
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,_ ‘-‘, motors, vehicles, boats, refugee debris, and fuel trucks have been stored in those areas. Currently, metal 

debris including some machinery with motors is present (B&R Environmental, 1997a). A review of maps 

from the 1940s and 1950s also indicated the presence of oil racks within a portion of the storage areas. 

1.3.1.2 Parcel E (Buildings 102,103, and 104) 

, ‘-1. 

Parcel E (Figure l-4), the area known as the Inner Mole Pier at Truman Annex, has served as a naval 

docking and support facility for more than a century. Most records of the area date to the period of World 

War II. In the late 198Os, the Inner Mole Pier waterfront was refurbished. Building 102 (former Torpedo 

Overhaul and Storehouse), Building 103 (former Central Power Plant), and Building 104 (former Elattery 

Overhaul and Storage) are still standing but are out of service. Knowledge of the operations in these 

buildings is limited to activities supporting naval submarines. Hazardous materials, specifically volatile 

organic compounds (VOCs), semivolatile organic compounds (SVOCs), and inorganics, are believed to 

have been used in each of the buildings. PCBs are known to have been present in transformers at 

Building 103. In the mid 1980% these transformers were removed from the building. All PCB 

contaminated materials have been removed from Building 103 (CH2M Hill, 1992). A petroleum 

Contamination Assessment Report (CAR) was prepared for the area around the three buildings.. The 

CAR recommended the preparation of a Remedial Action Plan that was approved in April 1995 by FDEP 

(USN-NFEC, 1992, 1993a). 

1.4 KEY WEST ENVIRONMENTAL SETTING 

The island of Key West is approximately 4 miles long and 1.5 miles wide. The City of Key West is the 

county seat for Monroe County. The principal industry in Key West is tourism, which draws 1.5 million 

tourists annually (Roberts, 1998). Tourism, fishing, wholesale and retail trade, services, construction, 

finance, insurance, real estate, Federal government, state and local government, and transportation 

industries make up the major sources of employment in Key West. 

The following subsections present a summary of existing conditions common to all Parcels located at Key 

West. 

1.4.1 Climate and Meteorolow 

Of the Florida Keys, the Lower Keys have the least rainfall with an average annual rainfall of 39.4 inches. 

Temperature is fairly uniform across the Florida Keys with a July average temperature of 84 degrees 

Fahrenheit (OF), a January temperature of 64 to 7O”F, and an average annual temperature of 76.3”F. 

Freezing temperatures are rare in the Florida Keys due to their proximity to the Gulf Stream and the Gulf 
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of Mexico, both of which modify advancing cold fronts. Freezes, when they occur, have the long-lasting 

effect of killing cold-sensitive species that might otherwise become established. Easterly tradewinds and 

sea breezes suppress summer heat from June to September (B&R Environmental, 1998a). 

Hurricanes normally form in the warm, moist air over the tropical seas around the Lesser Antilles and 

occasionally in the Caribbean. They tend to move in a westerly to northwesterly direction, gradually 

turning northward and eastward. Most hurricanes that approach Key West do so from the south and east. 

Severe hurricanes have struck Key West from each direction. Tidal flooding causes an estimated 

. 75 percent of all damage that occurs during a hurricane (B&R Environmental, 1998a). 

Dry and wet seasons characterize the climate of Key West. From December through May, the Keys 

receive approximately 20 to 25 percent of their total annual precipitation. Approximately 75 to 80 percent 

of the annual rainfall occurs from June through November. Rainfall usually occurs in advance of a cold 

front in the form of a few heavy showers, with generally five to eight light showers per month. Overland 

flow or storm drains that drain approximately 50 percent of the island’s surface area carry rainfall runoff 

from Key West to the tidal waters; however, much of the rainfall percolates directly into the subsurface 

(B&R Environmental, 1998a). 

, ^% 1.4.2 Toposraphv 

Key West lies in the southeastern Coastal Plain physiographic province. A series of ancient marine reefs, 

formed during the Pleistocene period when the sea level was higher than it is at present, control the 

topography of the Coastal Plain in southern Florida (B&R Environmental, 1998a). 

Ground elevations in the Key West area average between 4 and 5 feet above mean sea level (msl), and 

the highest point on Key West is approximately 18 feet above msl. The Key West area is characterized by 

a sparse veneer of residual soil and surface vegetation overlying eroded limestone. The topography of the 

lower Keys, generally smooth and flat in the center of the key, slopes gently toward the shoreline. Except 

in the filled areas that underlie the Overseas Highway, Key West is generally flat. With the exception of 

central Key West, most areas are within the loo-year floodplain (B&R Environmental, 1998a). 

1.4.3 Surface-water Hvdroloqy 

_, ‘. 

The surrounding saltwater bodies, the Atlantic Ocean and the Gulf of Mexico, dominate the surface-water 

regime in the Florida Keys. FDEP classifies surface water in the Florida Keys as Class G-III Waters - 

Recreational, Propagation, and Management of Fish and Wildlife. In the immediate area of Key West are 

the Great White Heron National Wildlife Refuge and the Key West National Wildlife Refuge, which FDEP 
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classifies as Outstanding Florida Waters to receive the highest degree of protection by the State. The ,,s--, 
residents of Florida consider these waters of exceptional recreational and ecological significance (B&R 

Environmental, 1998a). 

Freshwater recharge in the lower Keys occurs directly through rainfall. The nearly flat topography and 

porous nature of exposed limestone allows much of the rainfall to. infiltrate to shallow groundwater tables, 

forming freshwater lenses. Overland flow or storm drains in most of the more developed areas carry 

remaining rainfall to tidal waters. Accelerated runoff and increased saltwater intrusion from canals, 

housing, dewatering (as a mosquito control measure), and marinas decrease the freshwater lens on the 

Florida Keys and affect water quality. During the dry season, freshwater tends to disappear quickly by 

seepage to the sea and evaporation. Evaporation exerts an important effect on the Florida Keys’ 

hydrologic budget, with transpiration affecting a more localized and confined area on individual islands 

(B&R Environmental, 1998a). 

1.4.4 Geoloqv and Soil 

,/’ i 

The lower Keys, which are within the southern or distal geomorphic division of Florida, were formed during 

the Pleistocene era. Commonly referred to as the “Oolite Keys,” they are underlain by the Oolitic Member 

(Miami Oolite) of the Miami Limestone. The Oolitic Member consists of variably sandy, fossiliferous 

limestone composed primarily of ooids [spherical calcareous grains 0.25 to 2.0 millimeters (mm) in 

diameter] that were created through eustatic elevation of the limestone. In the lower Keys, the Oolitic 

Member consists of the Ooid Calcarenite and the Oomoldic-recrystalline lithofacies. The Ooid Calcarenite 

lithofacies consists of very fine to coarse sand-size, spherical carbonate grains concentrically laminated 

around a silt-size to fine-sand-size nucleus. The Oomoldic-recrystalline lithofacies consists of slightly 

sandy to very sandy well- to moderately well-consolidated micritic calcite. The Miami Oolite overllies the 

Key Largo Limestone, a geologic unit consisting of light grey to light yellow coralline limestone comprised 

of coral heads encased in a matrix of calcarenite. 

The Miami Oolite is reported to be 27 feet thick. The Key Largo limestone is greater than 270 feet thick in 

the western portion of Key West. The Key Largo Limestone is generally more porous than the Miami 

Oolite, but it contains’only saltwater. Figure l-5 shows a geologic cross-section of the Florida Keys. 

Many areas of the Florida Keys have been filled and graded. Undisturbed soil in the Keys consists of 

shallow marl over limestone with the substrate rock outcropping at the surface. 
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1.4.5 Hvdroneoloqy 

The surficial aquifer system found in the lower Keys consists of the Oolitic Member, which is very porous 

and highly permeable due to the dissolution of carbonate by groundwater as it recharges the aquifer 

system. The aquifer is tidally controlled and fluctuates constantly.’ It is extremely porous, and solution 

holes and caverns are ubiquitous. The Tamiami Formation lies below the Key Largo Limestone unit, 

between 300 and 900 feet below land surface (bls). The formation contains mineralized water that does 

not meet Florida drinking water standards. Underlying the Tamiami Formation are the Hawthoirn and 

Tampa Formations, which together act as an aquiclude confining the underlying limestone units. Below 

the confining units of the Hawthorn and Tampa Formations is the Suwannee Limestone, fossikferous 

limestone representing the top of the water-producing zone in the Florida Keys. The Avon Park Limestone 

is 1,300 feet bls and, although it has a higher transmissivity than the Suwannee Limestone and supplies 

large quantities of drinking water in central Florida, is of poor quality in the Florida Keys (B&R 

Environmental, 1998a). 

. . -.h 

The surficial aquifer is the principal aquifer of concern in Key West because of its reported use as a 

potable water resource to a limited extent (although not at NAS Key West) and because of its 

groundwater-to-surface-water contaminant migration route (ABB, 1995). The water table ranges in depths 

from 0.8 to 2.4 feet above msl at the center of Key West and from 0.4 to 2.2 feet above msl near the 

coast. The water table fluctuates diurnally because of tidal effects. Head differentials associated with tidal 

variations near the shore can further accelerate groundwater movement in the area. A reconnaissance 

water-quality sampling study completed in 1990 by the U.S. Geological Survey in cooperation with the 

South Florida Water Management District indicates that the freshwater lens contains nonpotable water 

(B&R Environmental, 1998a). The State of Florida classifies groundwater in unconfined aquifers that have 

a total dissolved solids content of 10,000 milligrams per liter (mg/L) or greater as Class G-III (nonpotable 

water). The City Engineer of Key West also reports that water from some wells in unconfined aquifers 

might be used for drinking after treatment such as reverse osmosis. The freshwater lens averages 5 feet 

in thickness below the center of the western half of Key West. The lens contains between 20 and 30 

million gallons of fresh water, depending on the season. Underlying the freshwater lens is a 40-foot 

transition zone of brackish water (B&R Environmental, 1998a). 

1.4.6 Potable Water Supply 

,.‘“‘I 

Potable water is supplied to all the Florida Keys. The Florida Keys Aqueduct Authority (FKAA) operates 

and maintains the Florida Keys Aqueduct that supplies potable water throughout the Florida Keys. The 

water is drawn from wells near Florida City in southeastern Dade County and pumped 130 miles through a 

water main that parallels U.S. Highway No. 1 and terminates in Key West. Water is distributed along the 
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,“i length of the main. In 1984, the FKAA supplied the City of Key West with an average flow of 11.7 million 

gallons per day (mgd). The Navy at NAS Key West received 14.35 percent of the average flow (B&R 

Environmental, 1998a). In some instances, potable water is also obtained by rainwater catchment (the 

only source prior to the construction of the pipeline in the 1940s). 

Alternative sources of potable and nonpotable water used in the Florida Keys include private cisterns, 

private wells, home desalination systems, and bottled water. The Monroe County Health Department 

recognizes the public water supply as the only potable water source available on Key West. 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 alternative sources of water such as those mentioned above. Those 

residences using a dual system of private and public water are required to use a reduced-pressure valve 

to prevent back-flow of water into the water supply system. The FKAA does, however, report that private 

wells in the freshwater lens in the surficial aquifer may be used for both potable and nonpotable purposes 

(B&R Environmental, 1998a). The number of people who use water from private wells in Key West for 

drinking or nonpotable domestic purposes is unknown. The best estimate of the number of people using 

local groundwater for nonpotable domestic purposes is less than 500 (B&R Environmental, 1998a). 

1.4.7 Kev West Population and Land Use 

The City of Key West has a residential population of approximately 24,800 (USCBS, 1990). The principal 

industry is tourism with approximately 1.5 million tourists visiting the city annually (Roberts, 1998). The 

Monroe County population is approximately 78,000, and the average age is approximately 39 years 

(USCBS, 1990). The average household size is 2.3 persons. The median cost of housing is $184,000. 

Key West has five elementary schools, three parochial elementary schools, one public high school, the 

Florida Keys Community College, and May Sands Exceptional Center. Monroe County has 33 churches, 

one synagogue, and two Florida Health System Hospitals. Land use in the City of Key West consists 

primarily of commercial and residential areas. 

1.4.8 Kev West General Area Ecoloay 

Truman Annex NAS Key West complex includes areas that have been developed by the Navy and retain 

little natural resource value. The Truman Annex BRAC Parcels addressed in this Workplan are 

considered fill areas with no natural communities. 
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2.0 DATA QUALITY OBJECTIVE PROCESS 

2.1 DATA QUALITY OBJECTIVES PROCESS 

The DQO Process (EPA, 1994) was used as a tool in the SSI Workplan to determine the type, quantity, - 

and quality of data needed to support the conclusions and recommendations for BRAC Parcels 

categorized as “grey.” ‘As a systematic planning tool based on the scientific method, the seven-steep DQO 

Process helps establish criteria for defensible decision-making at the onset of a study and develops a 

data-collection design based on these criteria. The steps identify such information as the goal of the 

investigation, the inputs needed to reach the goal and make a decision, the temporal and areal boundaries 

of the investigation, the level of confidence required to support a decision, and finally, a sampling design 

that is adequate to support the decision-making process. This Workplan addresses specific portions of 

two BRAC Parcels at Truman Annex which were investigated during the SSI. 

2.2 DATA QUALITY OBJECTIVES PROCESS FOR THE SSI OF BRAC PARCELS C 

AND E AT TRUMAN ANNEX 

Early in the SSI DQO Process, the two BRAC Parcels were divided into subzones based on surface 

features and the individual site’s previous uses. Each subzone consists of a single environmental medium 

(e.g., groundwater, sediment, soil, or surface water), but the subzones within a given Parcel are not 

necessarily spatially distinct. Groundwater is always considered at the Parcel level and is never 

subdivided because subsurface features are generally homogeneous over a much broader area than 

surface features, The subzone structure developed in the SI is also used here. The following are 

subzones of interest in this Workplan. 

l Parcel C, DRMO Waste Storage Area 

- Subzone 1, soil - Building 261, Hazardous Material Storage 

- Subzone 3, soil - Former Oil Container (Pre-1942) and Scrap Metal and Refugee Item Storage 

Areas 

- Subzone 4, soil - Former Scrap Metal Storage Area (former DRMO) 

l Parcel E, Inner Mole Pier 

- Subzone 2, soil Former Building 136 - 

- Subzone 3, soil Buildings 102 and 104 - 

- Subzone 7, groundwater - Buildings 102, 103, and 104 

- Subzone 9, soil Building 103 - 
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The planning team, consisting of Navy and TtNUS staff, completed all seven steps of the DQO Process 

for each subzone. Decisions needed to facilitate the process were reached jointly by members of the NAS 

Key West Partnering Team, including representatives of the Navy, TtNUS, Bechtel Environmental, Inc. 

(BEI), FDEP, and EPA Region IV. The steps, as identified in the EPA Guidance for the DQO Process, are 

as follows: 

l Step 1: State the Problem - The first step in the DQO Process was to generate a problem statement 

for each subzone. At Parcel E, the potential impact of activities in Buildings 102, 103, and 104 on soil 

and groundwater is the problem. The unanswered question is - is there soil and groundwater 

contamination under the footprints of these buildings (which includes subzones 3, 7, and 9). To 

address contamination detected at Parcel E, former Building 136 (subzone 2) and Parcel C 

(subzones 3 and 4) during the SI, the Partnering Team decided to perform prescriptive soil removals 

(IRAs). The problem in these subzones is to what extent to excavate soils. 

l Step 2: Identify the Decision - The second step in the DQO Process establishes the principal study 

question for each subzone and presents the various alternative actions that could result from resolving 

the question. The principal study question identifies the medium and parameter group that is of 

interest in each subzone (Table 2-l). The parameter groups were selected based on the SI analytical 

data for each subzone. The history of operations in Buildings 102, 103, and 104 was also considered. 

l Step 3: Identify the Inputs to the Decision - A number of existing sources of information were 

identified as potentially being of use in site characterization in the SSI. Reports from previous 

investigations, maps, and drawings have been located for many of the subzones. In some cases, site 

visits were also used as information sources. 

Additional information needed for decision resolution takes the form of analytical data in subzones for 

the SSI and IRA support activities. Since various methods provide data on different environmental 

parameters, specific methods were selected based on the correlation between the parameters 

assessed by the method and known or suspected contaminants on the properties. Table 2-2 

identifies the parameters and the analytical methods selected to quantify them. In the event that 

quantitation limits of the selected method are not low enough to meet the action levels, frequency of 

detection may be used as the primary tool in resolving the decision. The Partnering Team will be 

actively involved in resolving any decisions of this nature. 

A variety of Applicable or Relevant and Appropriate Requirements (ARARs) and Screening Action 

Levels (SALs) were considered for use as action levels in the decision-making process for the BRAC 

sites. These various lists of screening criteria were obtained from state agencies, Federal agencies, 

and research institutions. Additionally, twice the average background concentration of a subset of the 

data presented in the Comprehensive Background Report [Appendix F of the Supplemental RFI/SSI 
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(_ ‘,, for Eight Sites (B&R Environmental, 1998b)] were also considered as a potential action level. The 

potential action levels considered for soil and groundwater contaminants are included in Appendix C. 

The actual selection of action levels for use in resolving the decision was performed in Step 5 of the 

DQO Process. 

l Step 4: I Define the Study Boundaries - The fourth step in the DQO Process’describes the 

environmental medium of interest in each subzone and identifies any potential boundaries or 

limitations that must be recognized and addressed prior to data collection. The spatial boundaries of 

each subzone are addressed, as well the temporal boundaries. Spatially, the decisions apply to the 

medium of interest in each subzone (i.e., soil in Parcel E, subzones 2, 3, and 9; groundwater in 

Parcel E, subzone 7). Temporally, it is assumed that any analytical data obtained to facilitate the 

decision-making process are representative of current site conditions. 

0 Step 5: Develop a Decision Rule - This step states the decision rule for each subzone and 

addresses the elements that contributed to decision rule development. The decision at each site will 

be based on a comparison of analytical results with action levels. For SSI sampling at Parcel Ei, if the 

comparison is favorable (i.e., parameter mean concentrations are less than the selected action level), 

then the subzone will be considered “clean” and a decision of no further action will be made. F:or IRA 

delineation sampling, if the comparison is favorable for a given area within a subzone, that area will 
,’ ‘--.. not be excavated. 

In order to ultimately make the decision, it is necessary to select a media-specific action level for each 

parameter. Various sources of action levels were evaluated, and three medium-specific tables 

(Appendix C, Part 2) were generated depicting the results of the evaluation. Legally binding action 

levels, guidance values, and potentially applicable guidance values from other media were all 

evaluated as part of the selection process. For inorganic compounds, commonly found in background 

samples from the vicinity of NAS Key West, twice the average background concentration was 

considered as an action level. The decision logic used to compare these various values ancl select 

the action levels is shown in Figure 2-l. 

l Step 6: Specify Tolerable Limits on Decision Errors - The sixth step in the DQO Process quantifies 

the level of confidence that is necessary in the decisions resulting from the SSI and IRA support 

activities. The planning team determined that any decisions for IRA delineation must have a 

confidence level of 90 percent. This is the confidence level that is used in the statistical calculations 

relating to the sample collection process. Samples at the three buildings will be spaced to detect 

contamination plumes with a radius greater than 20 feet in Buildings 102, 103, and 104. 

“. x* l Step 7: Optimize the Design - The seventh and final step in the DQO Process uses the information 

from the preceding steps to choose the optimal design for data collection. For SSI sampling at 
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Buildings 102, 103, and 104, biased sampling was the data collection design of choice in combination 

with spatial considerations. IRA delineation sampling was based on 1 00-foot by 1 00-foot grids. Each 

grid contains five sample points which will be cornposited for each sample grid/location. A VOC grab 

sample will be collected from the center point of each grid. For IRA delineation sampling, one-fifth of 

the selected SSI action level will be used since IRA delineation samples -will be cornposited from five 

points within a grid yielding one analytical sample result per grid cell. Thecomparison of IRA action 

levels to analytical results will be made yielding a favorable or nonfavorable comparison for each grid. 

If a grid is not favorable, it will be slated for excavation. Within a grid, grab samples from each of the 

five points will be field tested for lead content. These results will refine delineation boundaries within 

grid cells. 
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TABLE 2-1 

PARAMETER GROUPS AND MEDIA OF INTEREST 
NAS KEY WEST 

Building/Area 

Number Parameter Group 
Parcel/ of 

Subzone Medium Samples 
vocs svocs lnorganics PCBs 

I, 3 
Pest 

IRA DELINEATION SAMPLING 

Former Oil Container 
(Pre-1942) and Scrap 
Metal and Refugee item 
Storage Area 

Former Scrap Metal 
Storage Area (Former 
DRMO) 

Former Building 136 

Cl3 so 

150 X X X 

Cl4 SO 

E/2 SO 18 X X X 

1 

SSI SAMPLING 

Buildings 102 and 104 

Building 103 

Groundwater Area 
Associated with 
Buildings 102, 103, and 
104 

El3 SO X X X 
48 

El9 so X X X X 

El7 GW 

19 X X X 

CONFIRMATION SAMPLING 

Sewage Lift Station Al4 so 7 X 

Area Around Sample Al9 SD x 
SD-08 

7 X 

Area Around Sample Al9 
SD-05 

9 X x 

Between Buildings 261 
and 284 

Former Oil Container 
(Pre-1947) and Scrap 
Metal and Refugee Item 
Storage Area 

Former Scrap Metal 
Storage Area (Former 
DRMO) 

C/l so X 12 X 

Cl3 so 

99 X 
Cl4 so 

Seminole Battery D/l so 7 X X 

Former Location of E/2 so 13 X X 
Building 136 

Area Around Buildings El3 so 9 X X 
102 and 104 

Area Around Building 103. E/9 so 18 X X 

Former Lube Area F/l so 7 X 

Building 223 F/3 so 7 X 

SO = Soil 
GW = Groundwater 
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TABLE 2-2 

PARAMETERS AND ANALYTICAL METHODS FOR BRAC’ SUPPLEMENTAL SITE INSPECTION 
AT NAS KEY WEST 

PAGE 1 OF 2 

Parameters 1 SW-846 Method I 
INORGANICS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manaanese 

Mercury 

Nickel 

Potassium 

Selenium 
Silver 

Sodium 

Thallium 

Tin 

601 Ob and 7000a 

601 Ob and 7000a 

6010band7000a 

601 Ob and 7OOOa 

601 Ob and 7000a 

6010band7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

601 Ob and 7000a 

1601 Ob and 7000a 

1601 Ob and 7000a 

601 Ob and 7000a 

6010band7000a 

601 Ob and 7000a 

Vanadium 1601 Ob and 7000a 

Zinc 1601 Ob and 7000a 

POLYCHLORINATED BIPHENYLS 

IAroclor-1016 18082 1 
Aroclor-1221 8082 

Aroclor-1232 8082 

Aroclor-1242 8082 

Aroclor-1248 8082 

Aroclor-1254 8082 

Aroclor-1260 8082 

PESTICIDES 

4,4’-DDD 

4,4-DDE 

4.4’-DDT 

8081 a 

808la 

808la 

Aldrin 18081a 

Parameters 

Endosulfan I 

1 SW-846 Method 

18081 a 

Endosulfan II 

Endosulfan sulfate 

Endrin 

8081a 

8081 a 

8081a 

Heptachlor 

Heptachlor epoxide 

Methox-vchlor 

8081a 

8081 a 

8081a 

Toxaphene 18081 a 

SEMIVOLATILE ORGANIC COMPOUNDS 

11.2.4-trichlorobenzene 18270~ 

8260b 

8260b 

8260b 

, , 
1 ,Bdichlorobenzene 

1 ,Sdichlorobenzene 

1 .Cdichlorobenzene 

2,4,5trichlorophenoI 

2,4,6-trichlorophenol 

2,4-dichloroohenol 

2-chlorophenol 8270~ 

2-methyl-4,6-dinitrophenol 8270~ =I 

12-methvlnaohthalene 18270~ I 
I I 

2-methylphenol 

2-nitroaniline 

2-nitrophenol 

3 & 4-methylphenol 

3,3’-dichlorobenzidine 

3nitroaniline 
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TABLE 2-2 

PARAMETERS AND ANALYTICAL METHODS FOR BRAC’ 
AT NAS KEY WEST 

PAGE 2 OF 2 

Parameters 

Benzo(a)anthracene 

SW-046 Method 

8270~ 
-8 

Benzo(a)pyrene 8270~ 

Benzo(b)fluoranthene 8270~ 

Benzo(g,h,i)perylene 8270~ 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Fluoranthene 

Benzo(k)fluoranthene 8270~ 

Bis(2-chloroethoxy)methane 8270~ 

Bis(2chloroethvl)ether 8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

8270~ 

18270~ 

18270~ 
Fluorene 
Hexachlorobenzene 

VOLATILE ORGANIC COMPOUNDS 

826013 

8260b 

8260b 

8260b 

8260b 

8260b 

8260b 

8260b 

8260b 

1 ,l ,l-trichloroethane 

1 ,I ,2,2-tetrachloroethane 

1,1,2-trichloroethane 

1 ,l-dichloroethane 

1 ,l -dichloroethene 

1,2-dichloroethane 

1,2-dichloropropane 

2-butanone 

2-hexanone 

SUPPLEMENTAL SITE INSPECTION 

Parameters SW-846 Method 

4-methyl-2-pentanone 8260b 

Acetone l8260b 

Benzene 8260b 

Bis(2chloroisopropyI)ether 8270~ 

Bromodichloromethane 8260b 

Bromoform 8260b 

Bromomethane 8260b 

Carbon disulfide 8260b 

Carbon tetrachloride 8260b 

Chlorobenzene 8260b 

Chloroethane 8260b 

Chloroform 8260b 

Chloromethane 8260b 

Cis-1 ,Bdichloroethene 8260b 

Cis-1,3-dichloropropene 8260b 

Dibromochloromethane 8260b 

Ethylbenzene 826013 

Methylene chloride 8260b 

Styrene 8260b 

Tetrachloroethene 8260b 

Toluene 8260b 

Trans-1 ,Bdichloroethene 8260b 

Trans-1,3-dichloropropene 8260b 

Trichloroethene 8260b 

Vinyl chloride 8260b 

Xylenes, total 8260b 

1 Base Realignment and Closure 

Source: Table 3-4 in Site Investigation Workplan for 
Ten BRAC Properties, NAS Key West (B&R 
Environmental, 1998b). 
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Future Use 

*A residential or industrial set of action levels were considered for the Parcels based on the future use 
determination made in the Key West Reuse Plan (BAP, 1997). 

IRAWN BY SUPPLEMENTAL 

AT TRUMAN ANNEX 

ACTION LEVEL SELECTION 
NAVY SOUTHERN DIVISION 
NAS KEY WEST, FLORIDA F2-lDEC.PPT 
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3.0 SAMPLING AND ANALYSIS PLAN 

This Chapter describes the SAP, including sampling objectives; sample types, frequencies, and locations; 

sampling procedures; sampling handling and analysis; surveying; performance system audits; and quality 

assurance (QA) reports. 

3.1 SAMPLING OBJECTIVES 

The analytical results from environmental samples collected during the SSI will support the evaluation of 

the human health or environmental threats that may be posed by the BRAC property. The nature and 

extent of potential contaminants were not fully characterized at Buildings 102, 103, and 104 in F’arcel E 

(subzones 3, 7, and 9) during SI activities. Suspected contamination under the footprints of these 

buildings will be evaluated in the SSI. Ultimately, sample results will be used to determine whether further 

study and characterization, possibly leading to a remedial action, are needed in Buildings 102, 103, and 

104 at Parcel E to reclassify the property to be eligible for transfer under BRAC. 

-,.. i The analytical results from IRA Delineation Sampling and Confirmation in support of IRAs at Parcels C 

and E (former Building 136) will be used to determine the areas that will require excavation or other 

remedial actions and confirm the effectiveness of IRA activities. 

3.2 SAMPLE TYPES, FREQUENCIES, AND LOCATIONS 

The SSI area is divided.by sample type based on each site’s history of use and the environmental media 

present there. There will be three types of sampling performed as part of the SSI within Parcels A, C, D, 

E, and F: IRA Delineation and Confirmation Sampling, IRA Confirmation (only) Sampling, and SSI 

Sampling (includes groundwater, soil, and swipe samples). Table 3-l presents the parameter groups and 

media of interest based on results from the SI conducted during 1997-98 and historical activities for the 

sample areas. Delineation sampling will be performed at Former Building 136 (Parcel E, Subzone 2) and 

the Former DRMO Storage Area, which includes the Former Oil Container (Pre-1942) and Scrap Metal 

and Refugee Item Storage Area, and the Former Scrap Metal Storage Area (Parcel C, Subzones 3 and 4). 

Confirmation Sampling will be conducted at Parcels A, C, D, E, and F. SSI sampling will be performed at 

Buildings 102, 103, and 104 (Parcel E, Subzones 3 and 9), and the surrounding area associated with 

groundwater at Buildings 102, 103, and 104 (Parcel E, Subzone 7). These sample types, frequencies, 

and their locations are described in the following sections. 
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3.2.1 IRA Delineation Sampling 

Based on results from the SI conducted during 1997-98, soil is the media of interest in the Former Building 

136 and Former DRMO Storage Area. These sites will require soil sampling and analysis. 

3.2.1 .l Former Building 136 

A total of 18 soil samples will be collected at the Former Building 136 (Figure 3-l) area for delineation of 

contaminants. A lOO-foot by lOO-foot grid was used to determine delineation sample locations. Within 

each gridblock, 5 sample locations will be sampled and cornposited to yield 3 samples - surface soil 

sample, 5 feet bls sample, and 10 feet bls or saturated zone sample. At least one sample must be taken 

in the saturated zones at each sample location. 

3.2.1.2 Former DRMO Waste Storage Area 

,^ ‘“-i 

A total of 150 soil samples will be collected at the Former Oil Container (Pre-1942) and Scrap Metal and 

Refugee Item Storage Area, and the Former Scrap Metal Storage Area of the Former DRMO Waste 

Storage Area for delineation of contaminants (Figure 3-2). A lOO-foot by 100-foot grid was used to 

determine delineation sample locations. Within each gridblock, 5 sample locations will be sampled and 

cornposited to yield 3 samples - surface soil sample, 5 feet bls sample, and 10 feet bls or saturated zone 

sample. This method was chosen due to its cost effectiveness regarding analytical costs in conjunction 

with the percent of accuracy in finding contaminated plume areas. 

3.2.2 SSI Sampling 

TtNUS used a biased sampling approach to locate the environmental samples within each area. The 

biased sampling approach placed samples in the area where available information indicated the likely 

location of contaminated media. Buildings 102, 103, and 104 and their surrounding areas were identified 

for investigation as part of the SI field effort. Based on SI results and suspicion that historical activities at 

these buildings impacted soil and groundwater beneath their footprints, three subzones in this area were 

identified for further investigation under the SSI. Soil is the media of interest at Buildings 102, 103, and 

104 (subzones 3 and 9). Groundwater is the media of interest in subzone 7, the area surrounding 

Buildings 102, 103, and 104. Groundwater screening samples were located based on information that 

lead to particular areas of concern. In cases where an obstruction interferes with the collection of a 

sample as specified in this Workplan, professional judgement will be used to relocate the sample to the 

nearest non-obstructed location within the area. 
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3.2.2.1 Soil Sampling at Buildings 102,103, and 104 

Soil is the most prevalent medium in the footprint area of Buildings 102, 103, and 104, which comprise 

subzones 3 and 9. A total of 48 soil samples will be collected from 16 locations. At each location a soil 

sample will be collected at the surface, 5 feet bls sample, and 10 feet bls or saturated zone sample. At 

least one sample must be taken in the saturated zones at each sample locatjon.. The location of soil 

samples in subzones 3 and 9 is shown in Figure 3-3. 

3.2.2.2 Groundwater Sampling in Surrounding Area of Buildings 102,103, and 104 

Due to the generally homogeneous nature of subsurface features and the propensity for contaminant 

migration, groundwater was considered at the Parcel level during the BRAC SI. One groundwater 

subzone has been identified for sampling and analysis under the SSI. Sixteen temporary well points will 

be installed and sampled: eight in Building 103, four in Building 102, and four in Building 104 (Figure 3-4). 

In addition, one permanent 2-inch well will be installed and sampled in each building. The groundwater 

screening samples were sited in order to obtain samples in areas most likely to contain contamination. 

Since FDEP does not accept conclusions based on data from temporary well points, the data from the 

groundwater screening samples will be used only as a tool in the placement of permanent monitoring 

wells, not in making recommendations and conclusions in the SSI. The groundwater screening sample 

results will be reviewed by the Partnering Team and used to locate the permanent monitoring wells in 

each building. The temporary well points and permanent 2-inch wells will be installed using a skid 

mounted direct push rig. 

3.2.2.3 Swipe Sampling at Buildings 102,103, and 104 

Due to concerns that surface contamination is prevalent in these buildings, swipe samples from wall and 

floor surfaces will be collected. Five swipe samples will be collected from each building. Locations will be 

determined by the Field Operations Leader (FOL) based on site conditions. 

3.2.3 IRA 

This section describes the SAP for the confirmation sampling at part of the IRA at the BRAC Parcels, A, C, 

D, ‘E, and F at NAS Key West. Sample types, frequencies, and locations are described. Sarnpling 

procedures, sample handling, surveying, performance system audits, and QA objectives are described in 

Section 3.0. 
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3.2.3.1 Sampling Methodology and Objectives 

Excavation will be performed as part of the Interim Remedial Action (IRA) for Parcels A, C, D, E, and F 

(Table 3-l). TtNUS will perform confirmation sampling at these same Parcels following the IRA to confirm 

that all contaminated soils are removed. The number of samples in each excavation area is based on the 

size of the areas and the location of contamination found during the BRAC Site Inspection (SI) and 

delineation sampling. The methods used to determine number of samples is described in The Guidance 

Document for Verification of Soil Remediafion (Michigan DEQ, 1994). This document describes three 

different sampling strategies for cleanup verification based on the size of the excavation areas: (1) small 

sites (less than 10,890 ft*), (2) medium sites (10,890 - 130,680 ft*), and (3) large sites (larger than 

130,680 ft*). 

..m 

The sites that will be sampled under the “small site” strategy (Table 3-2) will be sampled using a biased 

sampling approach. The number of floor and side samples required to verify successful excavation of 

contaminated soils were obtained from Tables 1 and 2 in The Guidance Document for Verification of Soil 

Remediation (Michigan DEQ, 1994). These numbers are based on the size and depth of the excavation 

area. There will be no less than one sample taken on each sidewall (i.e., four). In the case of irregularly 

shaped excavations, where four walls are not readily discernible, the total wall area will be divided into four 

segments of approximately equal size (Michigan DEQ, 1994). Figures illustrating the “smallest site” 

excavation areas can be found in the Remedial Work Plan, Delivery Order No. 101, BRAC Parcels Fast 

Track Soil Removals [Bechtel Environmental, Inc. (BEI), 19981. 

The “medium site” sampling strategy applies to both DRMO Storage Area (C/3 and C/4) and the Former 

Building 136 Area (E/2) as shown in Table 3-2. This strategy uses grids to facilitate the unbiased selection 

of sampling points and accepted statistical tools for evaluating the resultant data (Michigan DEQ, 1994). 

A grid system will be established over the area after excavation. Both the sidewalls and floors of the _ 

excavated areas will be included in the calculation of the size of the area. Calculation of the grid interval 

for medium sites (10,890 - 130,680 ft’) uses the following formula: 

Where: A = Area to be gridded (square feet) 

GI = Grid interval 

“, 
After the grid interval is calculated, each grid cell will be subdivided into nine subcells. A subcell in each 

grid cell will be chosen randomly for sampling using a random numbers table. A minimum of 12 samples 
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or 25 percent of the total grid stations, whichever is greater, will be sampled and analyzed initially to allow 

a large enough data pool for statistical analysis (Michigan DEQ, 1994). 

The calculation of grid interval for one of four excavation sites in the former oil container (pre 1942) Area 

was established at approximately 28 feet. Based on the total number of grid intervals, 19 confirmation 

samples will be taken in the “medium site” at the former oil container area (C/3). At the Scrap Metal 

Storage Area (C/4), the “medium site” grid has a 36-foot grid interval which contained 56 grid cells, _ 

14 samples (25 percent) will be taken. Figure 3-5 presents the areas to be excavated and the proposed 

locations of confirmation samples at DRMO. I 

The grid interval for the excavated area at the Former Building 136 site is approximately 22 feet. Thirteen 

samples will be taken in this area. Figure 3-6 presents the excavation area and the proposed locations of 

confirmation samples at the former Building 136 site. Table 3-2 describes the sampling strategy for each 

excavated area being considered in this confirmation sampling, the number of samples that will be 

collected, and the analyses that will be performed. Figures illustrating the “small site” excavation areas 

can be found in the Remedial Work Plan, Delivery Order No. 101, BRAC Parcels Fast Track Soil 

Removals [Bechtel Environmental, Inc. (BEI), 19981. 

3.2.3.2 Palintest Scanning Analyzer 

Areas where lead is a contaminant of concern include Hawk Missile Site (sediment samples around 

SD-08 and SD-05) and Truman Annex DRMO Storage Area (soils between buildings 261 and 284, the 

former oil container area, and the Scrap Metal Storage Area). In these areas, the confirmation samples 

will be analyzed for lead on site using the Palintest Scanning Analyzer and offsite using a fixed-based 

laboratory. The onsite lead analysis is necessary so that immediate lead content results can be obtained 

for decision making purposes. To produce effective data and make efficient field decisions, 3 analyses 

per sample will be performed. The results will be evaluated using the percent relative standard deviation 

with a limit of 20 percent for acceptability. Additional excavation can be performed if needed based on 

these results. 

3.2.3.3 Additional Excavation 

If verification sampling indicates that the contaminant removal is incomplete, the extent of additional 

excavation should be based on the established grid system interval. Where a subset of grid points has 

indicated that the entire area exceeds the cleanup standard, the nodes adjacent to the sampled nodes 

that are causing the exceedance should be sampled, and this process repeated until the “hot spots” 

requiring removal have been defined (Michigan DEQ, 1994). The radius of excavation around the 
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contaminated sample points would be equal to the grid interval (GI = r). Excavation will be set at 2 feet bls 

unless noted in the IRA Workplan (BEI, 1998). 

3.3 SAMPLING PROCEDURES AND EQUIPMENT 

Any sample obtained during a field sampling event should be representative of the sample location and 

free of contaminants from sources other than the sampling point. The equipment and the techniques that 

will be employed to obtain representative samples will be in accordance with approved sampling 

procedures as described in Section 3.4.10. 

QUALITY ASSURANCE OBJECTIVES 

This SAP describes measures that will be undertaken by TtNUS and its subcontractors to perform quality 

work to accomplish project objectives and be responsive to the QA requirements of the EPA and FDEP. 

The EPA and FDEP QA requirements focus on the acquisition of environmental data of acceptable quality. 

A detailed discussion of QA requirements including objectives for parameter measurement, laboratory 

analysis, and data review are presented in Appendix E (QA Elements). 

 ̂ s,, 
3.4.1 Prevention of Cross-Contamination 

Before being moved to a site, all sampling equipment will be cleaned to remove foreign material and 

prevent the introduction of contamination to the site. All drilling equipment that will be in contact with the 

soil will be decontaminated before use. All monitoring well screen and blank casing in contact with 

groundwater will be decontaminated unless packaged from the factory. Sampling equipment ,will be 

decontaminated before use at each sample location. Procedures for decontamination of drilling and 

sampling equipment are provided in Section 3.4.11. Disposal of decontamination byproducts is discussed 

in Section 6.0. 

Sample Turnaround Time 

Sample analyses will be scheduled based on SSI needs and will be consistent with the sample holding 

times. The laboratory will provide a turnaround time of approximately 48 hours for confirmation sampling 

and 7 days for delineation and .SSI sampling. This timeframe will meet the project schedule and 

objectives. 

--1. 
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3.3 SAMPLING PROCEDURES AND EQUIPMENT 

Any sample obtained during a field sampling event should be representative of the sample location and 

free of contaminants from sources other than the sampling point. The equipment and the techniques that 

will be employed to obtain representative samples will be in accordance with approved sampling 

procedures as described in Section 3.4.10. 

3.4 QUALITY ASSURANCE OBJECTIVES 

,,, _‘* 

This SAP describes measures that will be undertaken by TtNUS and its subcontractors to perform quality 

work to accomplish project objectives and be responsive to the QA requirements of the EPA and FDEP. 

The EPA and FDEP QA requirements focus on the acquisition of environmental data of acceptable quality. 

A detailed discussion of QA requirements including objectives for parameter measurement, laboratory 

analysis, and data review are presented in Appendix E (QA Elements). 

3.4.1 Prevention of Cross-Contamination 

Before being moved to a site, all sampling equipment will be cleaned to remove foreign materiial and 

prevent the introduction of contamination to the site. All drilling equipment that will be in contact with the 

soil will be decontaminated before use. All monitoring well screen and blank casing in contact with 

groundwater will be decontaminated unless packaged from the factory. Sampling equipment ,will be 

decontaminated before use at each sample location. Procedures for decontamination of drilling and 

sampling equipment are provided in Section 3.4.11. Disposal of decontamination byproducts is discussed 

in Section 6.0. 

Sample Turnaround Time 

Sample analyses will be scheduled based on SSI needs and will be consistent with the sample holding 

times. The laboratory will provide a turnaround time of approximately 48 hours for confirmation sampling 

and 7 days for delineation and SSI sampling. This timeframe will meet the project schedule and 

objectives. 

AIK-98-0521 3-6 CT’0 0032 



Rev. 1 
1 i /25/98 

,. i--.. 3.4.3 Field Documentation 

An integral part of the SAP field activities will be maintaining the site logbook and associated sample 

logsheets. The site logbook is a controlled document that records all major on-site activities during the 

SSI. At a minimum, the following activities/events shall be recorded in the site logbook: 

l Date 

0 Start time 

. Weather 

. 

. 

. 

. 

. 

. 

. 

*‘-*_ 

. 

Health and safety issues (tail gate meetings, conditions, concerns, etc.) 

Field personnel 

Arrival/departure of site visitors 

Arrival/departure of equipment 

Levels of personnel protection 

Ambient air monitoring 

Start and completion of borehole/monitoring well installation or sampling activities 

Sampling activities and logsheet references 

Sample pickup (carrier, chain-of custody forms, time etc.) 

Photographs (numbered to correspond to logbook entries) 

The site logbook is initiated at the start of the first on-site activity (e.g., initial reconnaissance survey). 

Entries are made for every day of on-site activities involving TtNUS or its subcontractors. One current 

logbook will be maintained per Parcel. The TtNUS FOL will maintain a daily operations logbook. 

Field-generated data forms will be used to document sample collection and soil boring and monitoring well 

construction. Examples of these forms are found in Appendix D (TtNUS Forms). All sample description, 

identification, and location information will be recorded in field logbooks. Data to be recorded include 

identification of the monitored location (e.g., boring number, well number), the type of sample, and other 

data obtained during the sampling activity. 

3.4.4 Field Data Manaaement 

Field data will be generated and used to assess the SSI subzones. Field data allow for the identification, 

evaluation, and support of recommended appropriate actions. 

,‘--. Field data including instrument readings, recordings, measurements, and tests will be documented and 

reviewed by TtNUS personnel. Field records will be kept in legible condition and should be sufficient to 
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reconstruct the daily activities by a qualified individual other than the FOL. Field-generated data forms will 

be collected and reviewed every week for accuracy and completeness by the FOL. The data forms will be 

assembled into packages that represent each borehole, monitoring well, etc. for use in preparing ,the SSI 

reports. 

3.4.5 Sample Bottle Preparation and Preservation 

All sample bottles used by TtNUS will be shipped to NAS Key West by the laboratory in sealed containers 

and will be EPA-certified clean. For recordkeeping purposes, the documentation certifying the llevel of 

cleanliness will be maintained on file. Additionally, as containers are used for sampling, the lot numbers 

will be noted on the applicable sample collection forms and in the logbook. Table 3-3 presents the types 

and volumes of sample bottles that may be used for the collection of environmental samples during the 

field activities, as well as the sample preservation required for each analytical method. Table 3-4 presents 

the same information for solid investigation-derived waste (IDW) samples that will be analyzed for the full 

regulatory list of Toxicity Characteristic Leaching Procedure (TCLP) parameters. 

3.4.6 Qualitv Control of Field Data 

---. Field data generated in accordance with this Workplan will consist primarily of soil classification, soil 

boring advancement data, and monitoring well installation and development data (i.e., field temperature, 

pH, turbidity, and specific conductance data). These data will be validated by review of the project 

documentation to check that all forms specified in the field sampling plan have been completely and 

correctly filled out and that documentation exists for the required instrument calibration. This 

documentation will be considered sufficient to ensure that procedures have been followed properly during 

the field investigation. 

3.4.7 Field Eauipment Calibration 

The calibration or standardization of monitoring, measuring, or test equipment is necessary to ensure the 

proper operation and response of the equipment. In addition, it is necessary to document the accuracy, 

precision, or sensitivity of the measurement, and determine if correction should be applied. 

3.4.7.1 Calibration Procedures 

All measuring and/or test equipment used in the field shall be controlled and subject to a formal calibration 

‘-. program. For field equipment, documentation of calibration of the equipment shall be at the time of 

calibration. Equipment will be stored in secure areas. The calibration program shall provide equipment 
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for the proper type, range, accuracy, and precision to supply data compatible with project requirements 

and desired results. 

The TtNUS FOL is responsible for ensuring proper calibration of project-specific field equipment. 

Documented and approved procedures shall be used for calibrating measuring and/or test eq,uipmeht 

[i.e., water quality meters and flame ionization detectors (FID)]. Whenever possible, widely accepted 

procedures or procedures provided by manufacturers shall be adopted. Where pre-established 

information is not available, procedures &all be developed considering the type of equipment, stability 

characteristic of the equipment, required accuracy, precision, and the effect of error on the quantities 

measured. At a minimum, procedures shall include but not be limited to: 

l Type of equipment to be calibrated 

l Reference equipment and/or standard to be used 

l Calibration method and sequential actions 

l Acceptable tolerances 

l Frequency of calibration 

l Data recording format 

3.4.7.2 Equipment Identification 

Calibrated equipment shall be uniquely identified by using the manufacturer’s serial number, TtNUS 

identification number, or other means. This identification, along with a label indicating when the next 

calibration is due (only for equipment requiring periodic calibration), shall be attached to the equipment. If 

this is not possible, records traceable to the equipment shall be readily available for reference. IZ is the 

responsibility of all personnel to verify the calibration status from the due date labels or records prior to 

using the equipment. 

3.4.7.3 Calibration Frequency 

Field equipment calibration shall be performed and documented on a daily basis. Field calibration 

procedures and frequencies are summarized in Table 3-5. For field equipment that is not continuously in 

use, the scheduled periodic calibration will not be performed. The equipment shall be calibrated on an “as 

needed” basis prior to use. At a minimum, equipment in use will be calibrated once daily, prior to the first 

sample, and will be verified at the end of each day. 
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3.4.7.4 Calibration Standards 

Whenever possible, equipment shall be calibrated using standards that have known relationships to 

nationally recognized standards (e.g., National Bureau of Standards) or accepted values of natural 

constants. 

3.4.7.5 Calibration Failure 

Equipment that fails to calibrate shall be removed from service and tagged to prevent inadvertent use. 

The equipment shall be repaired and re-calibrated to the satisfaction of the FOL. 

It is the responsibility of all personnel to verify that their field equipment is properly functioning. If an 

equipment malfunction is suspected, the device should be tagged, removed from service, recalibrated, or 

replaced. 

3.4.7.6 Calibration Records 

A calibration record shall be kept for each piece of field equipment to indicate that established procedures 

have been followed. Records for calibrated equipment shall include, as appropriate: 

l Type and identification number of equipment 

l Calibration frequency and acceptance tolerances 

l Standards.and numbers 

l Calibration dates 

l Names of individuals performing the calibration 

l Standards used for each calibration 

l Statements concerning calibration acceptance or failure and repair of failed equipment 

A copy of the TtNUS Calibration Form is included in Appendix D. 

3.4.8 

Periodic preventive maintenance is required for equipment whose performance can impact results. The 

objective of a maintenance program is to avoid generating erroneous measurements that could endanger 

site personnel or lead to inappropriate environmental response. instrument manuals will be kept on file for 

reference if equipment needs minor repair. Instructions on minor repairs are often addressed in the 

troubleshooting section of an equipment manual, or assistance can be obtained from the equipment 
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manufacturer technical support line, or possibly the TtNUS Pittsburgh Warehouse Manager (l-800-245 

2730). 

Appropriate and sufficient replacement parts or backup equipment will be available to avoid a substantial 

delay of field tasks. 

3.4.8.1 Sampling and Analytical Equipment 

Field sampling and analytical equipment will be maintained to manufacturer’s specifications. Routine 

preventative maintenance in the form of inspections and checkout procedures will be conducted to verify 

proper operation of each piece of equipment. 

3.4.8.2 Support Equipment 

Support equipment includes vehicles, containers, safety devices, radios, and phones that may be required 

for completing a field monitoring’ or measurement task. The support equipment will be periodically 

inspected to maintain the performance necessary for proper and efficient execution of field activities. 

Ambient Air Monitoring 

Air monitoring will be performed with an FID or Photoionization Detector (PID). The FID or PID will be 

used to monitor the presence of VOCs in media during drilling and sampling activities. The actions to be 

taken by personnel for results that fall above background levels are addressed in the Health and Safety 

Plan. 

Ambient air samples will be collected at the source of the activity (e.g., the borehole or well annulus) and 

in the “breathing zone” of the personnel present (e.g., the area where personnel are taking in air to 

breath). All air monitoring results will be recorded in the field logbooks and/or boring logs to document the 

presence or absence of VOCs. 

3.4.10 Samplinq Techniques 

When possible, samples within a’given media will be collected from the least contaminated to the most 

contaminated locations at a site. At a given sampling location, sample bottles should be filled in the 

following order, where applicable: VOCs, extractable organics, PCBs, total metals, and other inorganics. 
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,,- --/” Media-specific sampling requirements are discussed below. Several general sampling precautions will be 

used to enhance sample integrity: 

l Samples will be collected in order from least contaminated to most contaminated, when known. 

Anticipated or known direction of groundwater flow will be used to determine sampling.order when no 

chemical data are available. Areas upgradient from contaminant source areas will be sampled first 

and sampling will then proceed from areas furthest downgradient, working toward the source areas. 

l When sampling monitoring wells, wells will be purged to ensure representative sampling of 

groundwater in the saturated zone. 

l Medical-grade or Nitrile gloves will always be worn during and changed between each sample 

collection, and sample handling will be kept to a minimum. 

l Samples, preservatives, and sample containers will be handled carefully to minimize exposure time 

and potential for evaporative loss and/or airborne contamination. 

l Upon completion of a round of sampling for a site, all stainless steel sampling equipment will be 

scrubbed with tap water and laboratory grade soap and rinsed thoroughly with tap water, rinsed with 

deionized water and rinsed twice with a pesticide-grade isopropanol and then with organic-free water. 

The equipment will then be allowed to air dry. 

l Samples will be delivered to the analyzing laboratory as soon as possible following sample collection, 

typically via overnight express. 

3.4.10.1 Soil Sampling Technique 

Surface soil and subsurface soil sampling are the only types of sampling to be performed at Parcels C 

and F. The sample collection will be done with the use of a direct-push technology (DPT) system. 

.; --_ 

The DPT system consists of a truck or van equipped with a hydraulic ram. The hydraulic ram drives a 

threaded, l-inch outside diameter (OD), hollow-steel rod assembly attached to an interchangeable 

stainless-steel sleeve to the desired sample collection depth. An acetate sleeve will be placed inside the 

stainless steel sleeve. The sample collection depths will be surface, and approximately 5 and 10 feet bls 

(saturated zone). At the sample collection depth, the tip of the direct-push sampler will be retracted from a 

rigid leading position while hydraulic pressure is applied to advance the sample collection sleeve. As 

hydraulic pressure is applied, the tip of the sampler is retracted upward with in the sleeve, and material 

enters the acetate sample collection sleeve. Upon retrieval, the acetate sleeve will be cut longitudinally 

and the entire sample screened with an FID or PID, then the sample will be placed in appropriate sample 
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jars. Encore@ samplers will be used to collect all soil VOC samples. The FID or PID screening results 

and a description of the soil sample will be made on a soil sample log sheet and in the field logb800k. In 

order to obtain an appropriate amount of sample for the full suite of chemical analyses and field lead 

screening analysis, it may be necessary to collect several sample sleeves of soil from the same location. 

Where this is necessary, any VOC samples will be collected from a discrete interval other than the 

saturated zone, then the remaining sample will be cornposited prior to collection; This involves mixing the 

soil in a stainless steel bowl to obtain a homogeneous medium. 

Surface and subsurface soil sampling at Parcel E for the SSI will be conducted using a skid-mounted DPT 

rig. 

Following collection, the soil sample will be placed in a cooler on ice for transport to the offsite laboratory. 

Boreholes will be grouted and abandoned in accordance with FDEP requirements. 

3.4.10.2 Groundwater Sampling Technique 

Standard activities involved with groundwater sampling include: temporary well installation using the skid 

mounted DPT rig, monitoring well drilling, construction and development, monitoring well elevation survey, 

water level measurements, removal of standing water in wells (i.e., well evacuation or purgirxg), and 

retrieval of groundwater samples. 

_’ =-. 

3.4.10.2.1 Groundwater Screenina Samole Collection 

Where subsurface features permit, groundwater screening samples will be collected. To locate the water 

bearing zone, continuous soil borings will be taken at selected groundwater screening sample locations. It 

is anticipated water will be encountered 4 to 8 feet bls. Then a detachable drive tip attached to a 24- to 

60-inch screen encased in a probe tube will be advanced into the water-bearing zone. The probe then will 

be withdrawn 24 to 60 inches, allowing the retractable screen to open to the formation. Screening sample 

collection will adhere to development, water level measurement, purging, and sampling techniques 

outlined in Sections 3.4.10.2.3 through 3.4.10.2.6. 

For groundwater recovery, a length of Teflon@ tube will be inserted into the probe and connected to a 

peristaltic pump. Three to five volumes will be purged from the probe. Three volumes are sufficieni: if field 

parameters (measured with a Horiba U-10 Water Quality Checker) have stabilized as outlined in 

Section 3.4.10.2.5.5. If parameters do not stabilize within three well volumes then up to five volumes will 

be purged prior to sampling. All purge water will be either placed directly into 55-gallon drums for later 
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characterization and disposal or collected in 5-gallon containers and ferried to 55-gallon drums placed at a 

central location. 

After sufficient purging, all samples except VOC samples will be collected by pumping directly into the 

sample container. Once water has been drawn into the tubing by pump suction, the pump will be shut off, 

the tubing will be crimped and disconnected from the pump, the tubing will be extracted from the boring, 

and VOC samples will be collected by uncrimping the tubing and filling sample vials by gravity-flow. The 

specific parameter groups will be handled and preserved as discussed in Section 3.5. 

3.4.10.2.2 Monitorinq Well Installation and Samplinq 

All permanent monitoring wells will be installed in a consistent manner. Boreholes will be drilled using 

DPT, and appropriate field forms will be prepared documenting the construction and completion of each 

well. The following sections describe the process for monitoring well installation and sampling. 

--.-. 

Borings will be installed by DPT. The need for split-spoon sample collection and collection intervals will be 

determined in the field by the scientist. The interval at which a split-spoon sample is collected will be 

based on the specific purpose or needs of the sampling effort. 

All split spoon samples obtained from the boreholes will be monitored immediately upon opening ,with an 

FID or PID. These readings will be recorded on the boring logs. 

The boreholes will be logged as the drilling proceeds. Boring and test logs will be generated to document 

subsurface conditions on the Visual Classification of Soils form, based on the American Society of Testing 

and Material’s (ASTM’s) D2488 Standard Practice for description identification of soils and the Unified Soil 

Classification System. The lithologic borehole descriptions submitted to EPA as part of the SSI Report will 

include the following: 

l Detailed lithologic description of each unit 

. Depth to first water encountered 

l Termination depth of borehole 

The methods and procedures for subsurface investigations under ASTM D1566 Method Penetration Test 

and Split Barrel Sampling of Soils will be followed during this investigation. 

,. -, ‘-, The drilling contractor will be responsible for securing boring or well drilling permits as required by the 

state and/or local authorities and for complying with state or local regulations with regard to the 
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I- ---%. submission of driller’s well logs, etc. TtNUS also will be responsible for complying with regulations 

regarding boring/well drilling safety as described in the HASP document. Field activity logs will be filled 

out on a daily basis to indicate drilling activities such as footage drilled and materials used. Well 

installation will follow all of the commonly accepted professional drilling procedures. 

3.4.10.2.2.1 Well Installation 

Monitoring well installation will be recorded on the Monitor Well Installation Sheet as illustrated in 

Appendix D. All lines on the form will be filled in. The letter designation “NA” for not applicable or “NK” for 

not known will be used in all blank spaces. If some steps or procedures were not performed as described, 

the reason will be stated as completely as is practicable on the appropriate form or submitted as an 

attachment thereto. Actual materials utilized in the well construction will be documented on the well- 

specific forms. 

Each monitoring well will be constructed in the following manner: 

l A borehole will be constructed using hollow stem augers technique to an approximate depth of 12 to 

15 feet bls. 

l The well will be constructed with National Sanitation Foundation (NSF) approved, IO-foot long, 2-inch 

inner diameter (ID) schedule 40 PVC O.OlO-inch slot well screen with flush threaded joints. 

l The bottom of the screen will be fitted with a flush-threatened PVC endcap. 

l Monitoring wells will be cased using blank 2-inch ID schedule 40 PVC riser pipe to the surface. Joints 

will be flush threaded. Length of PVC riserwill be 10 feet, and it will also be NSF approved. 

l Filter sand pack material will be a U.S. Standard sieve size 20/30 silica sand. 

l The annulus between the well and the boring will be backfilled with the sand pack to a height of at 

least 2 feet above the top of the well screen if the depth to water is in excess of 4 feet bls. ‘With a 

shallow water table less than 4 feet bls, the sand pack will extend at least 1 foot above the top of the 

well screen. As the sand pack is installed, the hollow stem auger will be pulled. Sand will always be 

maintained several inches up inside the augers to ensure adequate sand pack around the well. 

,_ -Y” 

l Where possible, approximately 1 to 2 feet of l/4- to 3Binch bentonite pellets consisting of 90 percent 

montmorillonite clay will be placed above the sand pack and hydrated. The bentonite pellets will be 

allowed to hydrate for minimum of 8 hours before the well is grouted. With a shallow water table, the 

top of the sand pack may be less than 2 feet below the land surface. In this event, most Florida Water 
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Management Districts, the FDEP, and the SOUTHDIV Draft Monitoring Well Installation Guidelines 

recommend the use of a fine sand (30/65) secondary filter pack topped by grout in place of bentonite 

and grout. 

l Wells will be grouted to the surface with a cement/bentonite mixture. Type 1 Portland cement will be 

used. 

l Due to the shallow nature of the wells, grout materials will be placed by pouring the grout into the 

annulus of the boring. 

l All wells will be fitted with bolted flush mount well covers. 

l The well apron will be approximately 2 feet by 2 feet by 0.5 foot thick concrete. The concrete for the 

apron will extend into the borehole to top of the grout. 

l A notch representing the top of casing measuring point will be filed or made permanently on the inner 

casing of each well and will be identified on the notes and well sketches. 

A well completion report will be prepared for the installed well. This report will be included with the final 

,,--- report submitted to the EPA. The well completion report will contain the following: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 
_/I ‘--,L 

Survey of well location map with scale and orientation 

Type of casing material 

Length and diameter of casing material 

Elevation of the notched top of the casing, height of notched casing above ground level, and name of 

licensed surveyor 

Borehole depth and diameter 

Detailed lithologic borehole descriptions 

Size of screen slot and statement that the slot size was manufactured rather than field slotted 

Screened interval 

Materials and methods used to fill annulus of the boring 

Size and type of filter pack 

Method of installation and date 

Well development procedures and disposal method of development water, drilling fluids, and soils 

Security devices 

Decontamination procedures used on equipment between borings 

Any problems encountered during boring or well installation 
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l Method of coupling casing sections and screens 

l Driller’s and/or geologist’s complete name(s) 

3.4.10.2.3 Monitorinq Well Development 

The following procedure is presented for the proper development of monitoring wells for groundwater 

sampling purposes. Monitoring well development will be performed after the bentonite seal has hydrated’ 

a minimum of 20 minutes. 

Equipment and materials used in development will be properly cleaned and decontaminated prior to use 

as described in the following section. Development shall be accomplished with a small pump such as a 

centrifugal pump. 

Well development will be performed to remove fine-grained material from around the well screen and 

sand pack and to obtain maximum achievable water clarity. Three to five times the amount of the 

standing water in the well will be removed. Within the three to five volumes, monitoring well development 

will continue until three consecutive field parameter readings are within the following criteria: pH+/-0.2 

standard units, temperature +/-0.2%., dissolved oxygen +/-0.2 milligrams per liter, specific conductance 

+/-lo microsiemens per centimeter (@/cm), and turbidity less than or equal to 5 nephelometric turbidity 

unit (NTUs). Well development records will be maintained on well development forms, provided in 

Appendix D. 

All water generated during well development will be collected in 5-gallon buckets and ferried to 55gallon 

drums or a larger storage container. It is assumed that this material is non-hazardous in nature and will 

be disposed of on-site at a later date. However, if contaminant levels in aqueous IDW are above set 

limits, proper disposal of the water will be documented. 

The following data will be recorded on the Well Completion Log contained in Appendix D, or an 

attachment thereof, as part of development: 

l Well designation 

. Date(s) of well installation 

l Date(s) and time of well development 

l Static water level before and after development 

l Physical character of the removed water to include changes during development of clarity, color, and 

particulates 

l Type and size/capacity of pump and/or bailer used 
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3.4.10.2.4 Water Level Measurements 

All water level measurements in each monitoring well will be made from a surveyed measuring point 

located at the top of well casing. The measuring point will usually be positioned on the north side of the 

well casing and will be conspicuously marked for each measurement. Water level measurements will be 

made using an electronic probe. 

Using an electronic water level indicator, the technician will lower the probe down the center of the well 

casing. When the probe enters the water, an alarm will sound. The depth to water from the measuring 

point will be recorded in a field log. The measurement will be repeated two more times to ensure the 

reading is accurate. The average depth to water will then be subtracted from the measuring point 

elevation to find the elevation of the water level in the well to the nearest 0.01 foot. 

Water level measurements must be obtained at each sampling point every time water samples are 

collected. After each water level measurement, the probe will be decontaminated according to the 

following procedure: 

l Wash with laboratory detergent and tap water. 

l Rinse with tap water. 

l Rinse with deionized water. 

Total depth of each well will be determined by physical measurement (i.e., tape) and recorded on the 

appropriate forms when the well is completed. 

3.4.10.2.5 Well Puraing 

All wells will be purged using a peristaltic pump with precleaned Teflon@ tubing interfacing with silicon 

tubing at the pump head. All purged groundwater will be collected and containerized pending results of 

the laboratory analyses and determination of disposal options. To help minimize cross contamination, 

plastic sheeting will be placed around each well during purge events to prevent release of well water to the 

ground surface. 
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3.4.10.2.5.1 Volume Determination 

Prior to purging a well, it will be necessary to determine the volume of water being held in the well casing. 

The calculation of the well volume will be conducted as follows: 

o Measure inside diameter of well casing. 

l Measure the static water level (as described above). 

. Determine the total depth of the well from the measuring point. 

l Calculate the number of linear feet of static water (total depth of well minus the static water level). 

l Calculate the volume of water in 1 -inch and 2-inch ID well casings using the following equations: 

1 -inch ID - V = 0.0816h 

2-inch ID - V = 0.1632h 

Where, 

__ -’ ‘x1 

V = Volume of water (gallons) 

0.1632 = Conversion factor constant for well diameter of 2 inches 

h = height of water in well (feet) 

3.4.10.2.5.2 Placement of Intake Hosing 

Monitoring wells will be purged from the top of the water column, even if a monitoring well is likely to go 

dry. This will force water to move up the well casing to the pump. Otherwise, water standing in the well 

above the screen may not be evacuated. . 

3.4.10.2.5.3 Pumping Rate 

The pumping rate used for monitoring well purging will be kept to a minimum. While purging the pumping 

rate shall be 300 mL per minute or less, to allow the well to stabilize and maintain a low turbidity. The flow 

rate of the pump may be measured using a graduated plastic bucket, graduated cylinder, or a totalizing 

flow meter. 

3.4.10.2.5.4 Volume Purged 

Three to five casing volumes will be removed prior to sample collection from the monitoring well. If field 

parameters including pH, temperature, specific conductivity, and turbidity have stabilized (see 

Section 3.4.10.2.5.5) after three casing volumes, the well will be sampled; otherwise, up to five volumes 
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will be purged prior to sampling. If the monitoring well goes dry during purging, it will be allowed to recover 

and then it will be sampled. 

3.4.10.2.5.5 Well Stabilization 

In addition to keeping track of the volume of water pumped from a monitoring well, the pH, specific 

conductivity, and temperature of discharge water will be monitored. A monitoring well will be considered 

to be sufficiently purged when these three parameters meet the stabilization criterion stated below, 

provided that a minimum of three casing volumes have been purged (Refer to Section 3.4.10.2.5.4). 

Temperature will be considered to be stabilized when three consecutive temperature readings are within 

+/-0.2X of one another. When three consecutive pH readings are within +/-0.2 standard pH units, pH will 

be considered stabilized. Conductivity will be considered stabilized when each of three conductivity values 

are within 10 @/cm of each other. Turbidity will be considered stabilized when the reading is less than 5 

NTUs for three consecutive readings. Temperature, pH, turbidity, and conductivity values obtained during 

well purging will be recorded in field logbooks. It should be noted that after five well volumes have been 

purged, the well will be considered stabilized regardless of fluctuations in the above parameters. 

3.4.10.2.6 Samole Collection 

i 

Immediately after a monitoring well has been properly purged, it will be sampled, unless the well has a 

very slow recharge rate, in which case, the monitoring well will be sampled within 3 hours. For all 

parameters except VOCs, wells will be sampled using a peristaltic pump and precleaned Teflon@ tubing, 

interfaced with silicon tubing at the pump head. Metal and SVOC samples will be collected first with the 

standard peristaltic pump setup, where the sample runs through both the Teflon@ tubing and the silicon 

tubing in the pump head. Following this, VOC samples will be drawn into the teflon tubing by pump 

suction, the tubing will be crimped and disconnected from the pump, and VOC samples will be collected 

by gravity-flow induced by uncrimping the tubing. All information will be recorded on a sample collection 

log form. An example of a sample collection log form used by TtNUS for recording well purging and 

sample collection data during groundwater sample collection is contained in Appendix D. 

Water sample collection for VOCs, SVOCs, and Target Analyte List (TAL) metals plus tin will be 

performed in accordance with the procedures outlined in Sections 3.4.10.2.6.1 through 3.4.10.2.6.3. 

3.4.10.2.6.1 Volatile Organic Compounds 

l VOC sample vials will not be preserved by the laboratory with concentrated HCI due to the reaction 

between HCI and calcium prevalent in groundwater at Key West. 
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l Three screw cap vials with TeflonWined silicone rubber septa (EPA-approved vials) will be filled to 

overflowing and sealed without any entrapped air bubbles. These vials will be 40 ml or larger. 

l Each vial will be placed in a secure cooler. 

l The samples will not be cornposited. 

l A sample collection log, a chain-of-custody form, a laboratory request-for-analysis form, and a sample 

label will be filled out in the field. These forms, except for the sample collection log, will accompany 

the samples to the laboratory. 

l The sample vials will be placed in a cooler with sufficient packing to prevent breakage during 

shipment. 

l Collected samples will be stored prior to shipping in an ice chest filled with wet ice and maintained at 

approximately 4°C or stored in an on-site dedicated refrigerator at approximately 4°C. 

l The cooler will be packed with wet ice to maintain the samples at approximately 4°C during shipment, 

sealed, and transported to the iaboratory. To protect sample container integrity during shipment, the 

cooler will be packed with vermiculite and absorbent material. 

3.4.10.2.6.2 Semivolatile Compounds 

l One liter amber glass sample bottles complete with teflon-lined caps will be filled to 90 percent 

capacity and sealed to allow 10 percent headspace to compensate for any pressure and/or 

temperature changes. 

l The sample bottles will be placed in a cooler with sufficient packing to prevent breakage during 

shipment. 

l A sample collection log, a chain-of-custody form, a request-for-analysis form, and a sample label will 

be filled out in the field. These forms, except for the sample collection log, will accompany the 

samples to the laboratory. 

l Collected samples will be stored prior to shipping in an ice chest filled with wet ice and maintained at 

approximately 4°C or stored in an on-site dedicated refrigerator at approximately 4°C. 

l The cooler will be packed with wet ice to maintain the samples at approximately 4°C during shipment, 

sealed, and transported to the laboratory. To protect sample container integrity during shipment, the 

cooler will be packed with vermiculite and absorbent material. 
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3.4.10.2.6.3 Metals 

l Samples will be placed in l-liter polyethylene or glass bottles that have been pre-preserved with 

HN03. 

l Bottles will be filled to within 10 mls of capacity. 

l Samples will be stored on wet ice until packing for shipment to the laboratory or stored in an on-site 

dedicated refrigerator at approximately 4°C. To. protect sample container integrity during shipment, 

the cooler will be packed with vermiculite and absorbent material. 

3.4.10.3 Swipe Sampling Technique 

Three cotton swabs will be used at each sample location. Cotton swabs will be dampened with a 

preservative allowing adhesion of surface particles that will be analyzed for specific parameters. For 

SVOC analysis, methylene chloride will be used as the preservative on one swab. Hexane will be used for 

the PCB swabs. Deionized water will be used to dampen the third sample swab for metals analysis, which 

does not require a preservative. 

,, -i\ 
The FOL will determine sample location based on site conditions. Each of the three parameter sample 

swabs will be taken from the same general area, not from the exact location as this would affect sample 

results. Each sample swab will be placed in individual sample jars and handled as described in 

Section 3.5. 

3.4.11 Decontamination 

All drilling equipment is expected to arrive at NAS Key West clean of rust, soil, and other material from any 

previous activities. Any equipment with an extreme amount of rust will not be accepted to perform (drilling 

activities. An inspection of the drilling apparatus (i.e., drill rig, direct push rig, etc.) will be performed to 

ensure that all oil, grease, and hydraulic fluid has been removed from the rig and all gaskets and seals are 

intact with no major leaks. 

3.4.11.1 Drilling Equipment 

Drilling equipment should be considered in two parts: the drilling apparatus (i.e., drill rig, direct push rig, 

etc.) and the downhole sampling equipment. 
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The drilling apparatus will be decontaminated by the following steps: 

l Step 1: Steam clean and brush apparatus using tap water or wash apparatus with a brush using tap 

water and a laboratory grade detergent. 

l Step 2: Rinse thoroughly with tap water. 

l Step 3: Allow to air dry. 

The downhole stainless steel sampling equipment will be decontaminated by the following steps: 

l Step 1: Steam clean and brush apparatus using tap water or wash apparatus with a brush using tap 

water and a laboratory grade detergent. 

l Step 2: Rinse thoroughly with tap water. 

l Step 3: Rinse thoroughly with organic-free water. 

l Step 4: Rinse with pesticide-grade isopropanol.+ 

l Step 5: Rinse thoroughly with organic-free water. 

l Step 6: Allow to air dry. 

0 Step 7: Repeat Step 5. 

_’ ‘-7 
All drilling equipment will be decontaminated after it arrives at NAS Key West. Decontamination locations 

will be designed at specified locations on NAS Key West. A temporary decontamination catchment with 

sump will be erected to collect all decontamination liquids and solids. The IDW Plan (Section 5.0) 

addresses the containerization, storage, and disposal of these wastes. 

The drilling apparatus will be decontaminated between each subzone for the SSI and each sampling grid 

for the delineation sampling and decontaminated downhole sampling equipment will be used for each 

borehole. 

3.4.11.2 Sampling Equipment 

A variety of sampling equipment will be utilized during the execution of the SAP. This equipment includes 

reusable items such as stainless steel bowls, spoons, augers, and trowels. To limit the amount of IDW, 

disposable sampling items such as bailers and tubing may be used to reduce decontamination waste. 

, h\ 

*If non-stainless steel equipment is used, also rinse with a 10 percent solution of nitric acid. 
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,- ‘\. A designated area will be set aside for the decontamination of reusable sampling equipment. Following 

use, all reusable equipment will be placed in this area and decontaminated as needed. It will be assumed 

that any reusable equipment not wrapped in aluminum foil requires decontamination. As decontamination 

is carried out, the quantities of equipment decontaminated will be noted in the logbook. In order to ensure 

that all used equipment has undergone decontamination, the FOL will then compare the quantity of . 
equipment decontaminated to the quantity of equipment used for sample collection. 

The reusable sampling equipment will be decontaminated by the following steps: 

l Step 1: Wash apparatus with a brush using tap water and a laboratory grade detergent. 

l Step 2: Rinse thoroughly with tap water. 

l Step 3: Rinse thoroughly with organic-free water. 

l Step 4: Rinse with pesticide-grade isopropanol. 

l Step 5: Rinse with organic-free water. 

l Step 6: Allow to air dry. 

0 Step 7: Wrap in aluminum foil. 

All waste soap, tap water, and organic-free water solutions will be disposed on-site. All waste solvents will 

be collected, containerized, and turned over to the base for disposal. 

3.5 SAMPLE HANDLING AND ANALYSIS 

All samples will be labeled, tracked, shipped, and analyzed based on the requirements outlined below. 

Sample Custody 

To support the integrity of the field data, it is necessary to document the location of sample collection and 

demonstrate that samples reach the laboratory without being altered prior to analysis. To accomplish this, 

evidence of the collection, shipment, laboratory receipt, and custody until disposal must be documented. 

The documentation will be performed with a chain-of-custody record. The chain-of-custody record tracks 

each sample and the individuals responsible for sample collection, shipment, and receipt. A sample will 

be considered in custody if it is in the possession of an authorized individual, in view after being in physical 

possession, or sealed and in a secured area restricted to authorized personnel. 
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TtNUS personnel will use the following chain-of-custody process for sample tracking: 

l Sample identification and labeling 

l Sample chain-of-custody form (includes laboratory request analysis) 

l Container and custody seals 

l Carrier airbill for shipping samples 

3.5.1 .l Sample Identification and Labeling 

All sample labels will be marked with a unique identifier (includes location and sample type), analyses, 

date and time of collection, preservative, and initials of sampler. 

3.5.1.2 Laboratory Analysis Request and Chain-of-Custody Form 

-1 

The laboratory analysis request will be accomplished with the use of the chain-of-custody form. The 

chain-of-custody form includes the sampling location, sample type and amount, date and ,time of 

collection, name(s) of persons responsible for sample collection, the number and type of laboratory 

analyses, date and time of all custody transfers, signature of the person relinquishing or accepting sample 

custody, and an explanation field. An example of this form is found in Appendix D. A copy of the 

completed chain-of-custody form will be maintained in the field file. 

3.5.1.3 Sample Logsheet 

A sample logsheet will be prepared for each media sampled to record information pertaining to the 

location, condition, and collection of a sample. The sample logsheets will be prepared either in the field or 

from field logbook notes in the office following field activities. The information to be recorded includes the 

following: 

l Project name and number 

l Date and time of collection 

l Field personnel responsible for sample collection 

l Sample identification and type (e.g., soil, water, sediment, etc.) 

l Any field testing results (e.g., FID/PID readings, pH, temperature, specific conductance, etc.) 

l Sketch of sample location 

l Weather conditions 

l General field observation 

l Depth of sample 
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3.5.1.4 Sample Packing and Shipment 

3.5.1.4.1 Sample Storaae 

All samples will be collected and properly labeled, placed in individual zip-lock type plastic bags, and 

placed in field coolers packed with ice. The field coolers will be sturdy and have.the drain plug duct-taped 

if present. Samples will be transferred from the field coolers to a refrigerator or be repacked for shipment. 

The refrigerator will be monitored to verify acceptable storage conditions daily, and the temperature will be 

taken and recorded daily in a log book. Clean field coolers will be received from the laboratory, and the 

coolers will be cleaned as necessary during the sample collection, storage, and shipment process to 

ensure that no samples are packed in contaminated shipping containers. 

3.5. I .4.2 Sample Packinq 

Packaging of samples will be accomplished by the following steps: 

l Step I: Double bag ice in one-gallon sealing plastic bags (e.g., typically 5 bags to a cooler). 

_ “.., l Step 2: Record sample container and analysis on chain-of-custody record. 

l Step 3: Ensure that all sample containers have been sealed in plastic bags. 

l Step 4: Wrap all glass sample containers with packing material. 

l Step 5: If present, duct-tape the drain plug of a sturdy cooler. 

l Step 6: Line the cooler with a large heavy duty plastic bag (e.g., garbage bag). 

l Step 7: Place 2 inches of vermiculite or comparable material the bottom of the bag. 

l Step 8: Place samples upright in the bottom of the prepared cooler. 

l Step 9: Place temperature blank bottle in cooler with samples. 

l Step IO: Place ice bags into the cooler around upright samples. 

l Step I I : Pour vermiculite or a comparable material into the cooler to fill any voids between samples. 

*-.. 
l Step 12: To prevent breakage, check to see that none of the sample containers come into direct 

contact with one another. 
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o Step 13: Place ice bags on top of the samples. 

l Step 14: Tape or tie shut heavy plastic bag to seal in samples. 

l Step 15: Tape shut cooler lid(s) across top and down sides with packing tape (EXCEPT ONE 

COOLER TO PLACE COMPLETED CHAIN-OF-CUSTODY FORM INSIDE). 

l Step 16: Place two chain-of-custody seals on each cooler, one on each side. 

3.5.1.4.3 Shioment 

Samples will be shipped on average within 24 hours of collection. There may be instances where 

sampling will be conducted on the weekend and shipping will not be available until the following Monday. 

Samples will be secured in refrigerators or iced coolers while awaiting shipment. Shipment will be 

accomplished by the following steps: 

l Step I : Place complete chain-of-custody record for entire shipment in a sealable plastic bag and tape 

to the inside of one cooler lid (HAVE SHIPPING AIRBILL NUMBER RECORDED ON CHAIN-OF- 

CUSTODY FORM. BE SURE TO SIGN AND RELINQUISH TO SHIPPER WITH DATE AND TIME). 

l Step 2: Tape shut cooler lid across top and down sides with packing tape. 

l Step 3: Place two chain-of custody seals on either side of the cooler. 

3.5.1.4.4 Transportation 

Samples will be shipped in a manner to protect the integrity of the sample. TtNUS expects to sample only 

media (e.g., soil and groundwater) during the SSI field effort. Therefore, the samples will be shipped as 

nonhazardous environmental samples. If there is any doubt as to the nonhazardous nature of the 

environmental samples, Department of Transportation (DOT) procedures (49 CFR) for packing, marking, 

labeling, and shipping will be utilized. 
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3.5.1.5 Laboratory Receipt 

A controlled offsite laboratory will perform the analytical work associated with this Workplan. The offsite 

laboratory will be responsible for the following: 

l Delivery of appropriate sample containers with preservatives 

l Sample receipt and check-in 

0 Storage of samples 

l Initiation of testing program 

l Sample disposal 

0 Issuance of certificate of analysis 

3.5.2 Sample Analvsis 

Analytical procedures were selected for the SSI based on site history and existing data generated during 

the BRAC SI. Quality control (QC) samples will be collected and analyzed by the same procedures to 

ensure that the data are adequate and representative. Analytical procedures and QC samples are 

addressed in more detail below. 

3.5.2.1 Analytical Procedures 

Standard analytical methods have been selected to characterize the parameter groups of interest at the 

SSI sites. Based on existing data and site history, sets of analytical parameters were defined for each 

subzone. Table 3-I identifies the selected methods and the parameters selected for inclusion under each 

method. The methods were generally defined as described below: 

l Target Compound List (TCL) VOCs by SW-646 method 8260b 

l TCL SVOCs by SW-646 method 827Oc 

l TCL PCBs by SW-a46 method 8082 

l TAL metals and tin by SW-646 method 60IOA and the 7000a series 

3.5.2.2 Sample Quality Control 

QC procedures are designed to ensure the consistency and continuity of data. The frequency of QC 

checks is based on the type of analysis. Standard sample QC analyses include, but are not limked to, 

duplicate samples, equipment rinsate blanks, trip blanks, matrix spike and matrix spike duplicate samples, 

and field water blanks. All QC samples will be analyzed by the offsite laboratory performing analy.ses at 
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DQO Level III. QC samples will be analyzed for the same parameters as the environmental samples 

collected during the site-specific sampling event, except for trip blanks, which will be analyzed for TCL 

VOCs only. Quantities and types of QC samples are provided in Table 3-6. 

Other internal QC activities are undertaken during the performance of work to ensure that the service, 

designs, and documents produced meet currently accepted professional standards. QC on this 

assignment will entail periodic discussions among the technical staff, Project Manager, and Program 

Manager. An internal audit will be performed as described in Section 3.7. 

3.6 SURVEYING 

All permanent monitoring well locations will be surveyed by a certified land surveyor. Global positioning 

system or direct measurements will be used to locate all other sample locations. An X-Y-Z coordinate 

system will be used to identify locations. Each location will be measured from a reference point tied to the 

state plane system, where the X coordinate describes the east-west axis location (Easting) and the Y 

coordinate describes the north-south axis location (Not-thing). The vertical coordinates (Z coordinates) of 

each well will be surveyed in reference to the National Geodetic Vertical Datum. 

All surveyed locations will be reported using the Florida State Plane Coordinate System-Eastern Zone. 

Existing installation benchmarks will serve as the horizontal and vertical data for the survey. Elevations 

and horizontal locations will be measured to the nearest hundredth of a foot. The elevations of all 

monitoring wells will be surveyed at the water-level measuring notch on the riser pipe and on the 

undisturbed ground surface adjacent to the pad, as well as on the pad itself. 

3.7 PERFORMANCE SYSTEM AUDITS AND FREQUENCY 

Audits are performed to confirm that work being completed within the SSI/IRA program complies with QA 

program goals. Internal audits of laboratory subcontractors are routinely conducted, and subcontracted 

laboratories must be both Contract Laboratory Program (CLP) and SW-646 qualified and Naval Facilities 

Engineering Service Center (NFESC) approved. The laboratory must also be certified by the Florida 

Department of Health-Division of Laboratory Services and have a current Florida Department of 

Environmental Protection (FDEP) approved Comprehensive Quality Assurance Plan (CompQAP). 

All primary documents will receive internal technical reviews, and a minimum of one internal audit will be 

scheduled for the SSI program. Technical reviews and internal audits will be performed in accordance 

with the QA elements in the Workplan and Appendix E. A minimum of one internal audit will be scheduled 

by the QA Manager in coordination with the FOL during the SSI sampling activities. All audit records, 
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including audit plans, reports, written responses, and corrective action forms, will be maintained with the 

project files. 

3.8 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Management personnel at all levels will receive QA reports appropriate to their level of responsibility. The 

QA Manager will receive copies of all QA documents. QC documentation will be maintained in the project 

files. Other types of QA reports may include periodic assessment of measurement data accuracy, 

precision, and completeness; results of performance audits and/or systems audits; significant QA 

problems and recommended solutions for future projects; and status of solutions to any problems 

previously identified. Additionally, incidents requiring corrective action will be fully documented. These 

reports will be provided to the QA Manager and, in turn, will be submitted to management. The summary 

of findings will be factual, concise, and complete. Supporting information will be appended to the report. 
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TABLE 3-l 

PARAMETER GROUPS AND MEDIA OF INTEREST 
NAS KEY WEST 

Number Parameter Group 
Parcel/ of 

Building/Area Subzone Medium Samples 
vocs svocs lnorganics 

.I 3 
PCBs pest 

IRA DELINEATION SAMPLING 

Former Oil Container 
(Pre-1942) and Scrap 
Metal and Refugee Item 

C,3 
so 

Storage Area 150 X x X 

Former Scrap Metal 
Storage Area (Former Cl4 so 
DRMO) 

Former Building 136 El2 so 18 X X X 

SSI SAMPLING 

CONFIRMATION SAMPLING ’ 

Sewage Lift Station A/4 7 X 

Area Around Sample 
5D-08 

Al9 7 X .X 

Area Around Sample 
5D-05 

A/9 9 X :x 

Between Buildings 261 
and 284 

C/l 12 X X 

Former Oil Container 
(Pre-1947) and Scrap 
Metal and Refugee Item 

Cl3 so 

Storage Area 99 X 
Former Scrap Metal 
Storage Area (Former Cl4 so 
DRMO) 

Seminole Battery D/l 7 X X 

Former Location of 
Building 136 

E/2 13 X X 

Area Around Buildings 
102 and 104 

El3 9 X X 

Area Around Building 103 E/9 18 X X 

Former Lube Area R/l 7 , x 

Building 223 Fl3 7 X 

so = Soil 
GW = Groundwater 
SP = Swipe 
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TABLE 3-2 

CONFIRMATION SAMPLING LOCATIONS 

Building/Area 

HAWK MISSILE SITE 

Sewage Lift Station 

Area around Sample SD-08 - sediment 

Area around Sample SD-05 - sediment 

TRUMAN ANNEX DRMO STORAGE AREA 

Between Buildings 261 and 284 

Soils Around Water Tower 5o’x5O’x2’ 
1 OO’xl Oo’x4’ 

1 Oo’xl OO’x4 

37500sf x 2’ 

DRMO Scrap Metal Storage 7500sf x 4 
Area 5o’x5O’x2 

65000sf x 2’ 

Parcel/ Sampling # Floor # Side Total 
Subzone Strategy Samples Samples Samples 

Analysis 

Al4 Small Site 3 4 7 1 lnorganics 
Al9 Small Site 3 4 7 1 lnorganics 

Pesticides 
Al9 Small Site 5 4 9 lnorganics 

Pesticides 

C/l Small Site 7 5 12 lnorganics 
PCBs 

Small Site 1 6 4 10 lnorganics 

c/3 
Small Site 2 9 7 16 

Small Site 3 9 7 16 

Medium Site 10 9 19 

Small Site 1 8 6 14 lnorganics 

c/4 Small Site 2 6 4 10 

Medium Site 9 5 14 
TRUMAN ANNEX - SEMINOLE BATTERY 

Seminole Battery 

BUILDINGS 102,103, AND 104 

Former Location of Building 136 

D/l 

El2 

Small Site 

Medium Site 

3 

10 

7 

13 

lnorganics 
svocs 

lnorganics 
svocs 

Areas around Buildings 102 and 104 

Areas around Building 103 

TRUMAN ANNEX BUILDING 223 

Former Lube Area 

Building 223 

El9 Small Site 5 4 9 

E/9 Small Site 10 8 18 

F/l Small Site 3 4 7 

F/3 Small Site 3 4 7 

lnorganics 
svocs 
P.CBs 
svocs 

lnorganics 

lnorganics 
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TABLE 3-3 

TYPES AND VOLUMES OF SAMPLE BOTTLES FOR ENVIRONMENTAL SAMPLE ANALYSES 
NAS KEY WEST 

Volume 
Referenced for 

Matrix Container Analysis’ Preservative’ 

TCL VOLATILES BY SW-846 METHOD 82608 
:I Holding Times’ 

1 Aqueous 1 3 glass vials with 40 mL 1 Cool to 4%, HCI to 1 14 days from VTSR2 -1 

Solid 

Teflon@ septa 

2 Encore@ container 
1 glass iar 

5 gram 
20 oz 

pH<2 

Cool to 4°C 14 days from VTSR2 

.--. 

TCL SEMIVOLATILES BY SW-846 METHOD 8270C 

Aqueous 1 amber glass bottles 1,000 mL Cool to 4°C 7 days from VTSR2 to 
with Teflon@lined cap extraction, 40 days after 

extraction 

Solid 1 widemouth glass jar 8 oz Cool to 4°C 14 days from VTSR2 to 
with TeflonBlined cap extraction, 40 days after 

extraction 

Swipes 1 3-inch by 3-inch 8 oz Methylene chloride 7 days from VTSR2 
cotton swab 
contained in a wide- 

,me3~~‘~~~~cap 
I 

TCL PESTICIDES BY SW-846 METHOD 8081 A 

Aqueous 1 amber glass bottles 1,000 mL Cool to 4°C 7 days from VTSR2 to 
with TeflonBlined cap extraction, 40 days after 

extraction 

Solid 1 widemouth glass jar 8 oz Cool to 4°C 14 days from VTSR2 to 
with TeflonBlined cap extraction, 40 days after 

extraction 

TCL PCBs BY SW-846 METHOD 8082 

Solid 1 widemouth glass jar 8 oz Cool to 4°C 14 days from VTSR2 to 
with Teflon@lined cap extraction, 40 days after 

extraction 

Swipes 1 3-inch by 3-inch 8 qz Hexane 7 days from VTSR2 
cotton swab 
contained in a wide- 

,me3~~~~$~ap 

TAL METALS PLUS TIN BY SW-846 METHODS 60108 AND THE 7000A SERIES 

Aqueous 1 polyethylene bottle 1,000 mL Cool to 4”C, HN03 28 days from VTSR2,3 
topHc2 

Solid 1 widemouth glass jar 8 oz Cool to 4°C 28 days from VTSR2.3 
with Teflon@-lined cap 

Swipes 1 3-inch by 3-inch 8 oz Deionized water 7 days from VTSR2 
cotton swab 
contained in a wide- 
mouthJar with 
Teflon -lined cap 

1 40 CFR Part 136. 
2 VTSR - Validated time of sample receipt. 
3 The short holding time is due to the inclusion of mercury analysis. Without mercury analysis, the holding time 

for inorganics is 180 days from VTSR. 
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TABLE 3-4 

TYPES AND VOLUMES OF SAMPLE BOTTLES FOR FULL TOXICITY CHARACTERISTIC LEACHING 
PROCEDURE (TCLP) ANALYSIS (REGULATORY LIST PARAMETERS) FOR 

INVESTIGATION-DERIVED WASTE 
NAS KEY WEST 

Volume 
Referenced for 

Matrix Container Analysis Preservative Holding Times 7 
TCLP VOCs SW-846 METHOD 1311 FOLLOWED BY METHOD 82608 

Solid 3 Encore@ containers 5 grams, I Cool to 4°C 14 days from VTSR’ to TCLP 
1 glass jar 2 ounces extraction, 14 days from 

extraction to analysis II 
TCLP SVOCs SW-846 METHOD 1311 FOLLOWED BY METHOD 8270C 

Solid 1 widemouth glass jar 8 ounces Cool to 4°C 14 days from VTSR’ to TCLP 
with TeflorWined cap extraction, 40 days from 

extraction to analysis 7 
TCLP PESTICIDE SW-846 METHOD 1311 FOLLOWED BY METHOD 8081A 

Solid 1 widemouth glass jar 8 ounces Cool to 4°C 14 days from VTSR’ to 
with Teflon@lined cap extraction, 40 days from 

extraction to analysis 

TCLP HERBICIDES SW-846 METHOD 1311 FOLLOWED BY METHOD 815lA 

Solid 1 widemouth glass jar 
with Teflon@lined cap 

8 ounces Cool to 4°C 14 days from VTSR’ to TCLP 
extraction, 40 days from 
extraction to analvsis 

,‘? TCLP METALS SW-846 METHOD 1311 FOLLOWED BY METHOD 60108 

Solid 1 widemouth glass jar 8 ounces Cool to 4°C 
with TeflonBlined cap 

1 VTSR - Validated time of sample receipt. 

28 days from VTSR’ to TCLP 
extraction, 28 days from 
extraction to analysis 7 

, ---. 
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I -EL = Lower explosive limit. 

TABLE 3-5 

FIELD CALIBRATION PROCEDURES AND FREQUENCIES 
NAS KEY WEST 

instrument 

Horiba U-l 0 water 
quality checker 

Calibration 
Standards 

Used 

Daily: 
Calibration 
Solution 

Sensodyne Flame 
Ionization Detector 

Daily: Known 
gas standards, 
Methane at 100 
DDm 

Photoionization 
Detector 

02, N02, CO, and 
LEL 

Daily: Known 
gas standards, 
lsobutylene at 
100 ppm 

Daily: Standard 
calibration gas 
provided by 
manufacturer 

Acceptance 
Limits 

Auto l-point calibration; 
repeatability 
requirements: 

pH + .05 pH units 
Conductivity f 1% 
Turbidity + 3% 
DO 2 0.1 mg/L 
Temperature + 0.1 “C 

4 10 % 

Corrective 
Action 

Recalibrate to 
standards, clean 
or replace 
electrode, service 
unit 

Documentation 

Logbookand 
calibration forms 

Recalibrate to Logbookand 
calibration form:; standards or 

replace if faulty 

klO% 
I 

Recalibrate to 
I 

Logbookand 
standards or calibration forms 
replace if faulty 

*lo% Recalibrate to 

I 

standards or 
replace if faulty 

I 

Logbookand 
calibration forms 
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TABLE 3-6 

SAMPLE ANALYSIS, MATRIX, AND EXPECTED NUMBER OF QC SAMPLES 
NAS KEY WEST 

Number Laboratory QC 
Matrix of Samples Samples’ 

TCL VOLATILES BY SW-846 METHOD 8260B 

Field 
QC Samples’ 

Solid 84 (SS) 1 MS/l MSD 

Aqueous 22 (GW) 1 MS/l MSD 

TCL SEMIVOLATILES BY SW-846 METHOD 8270C 

10 TB, 2 RB, 9 Dups 

10 TB, 3 Dups, 1 RB, 2 FB 

Solid 156 (SS) 1 MS/l MSD 

Aqueous 22 (GW) 1 MS/l MSD 

TCL PESTICIDES BY SW-846 METHOD 8081 

2 RB, 16 Dups 

3 Dups, 1 RB, 4 FB 

Solid 24 (SS) 

Aqueous 0 

TCL PCBs BY SW-846 METHOD 8082 

1 MS/l MSD 1 RB, 3 Dups 

__ -- 

Solid 24 (SS) 1 MS/l MSD 

Aqueous 0 -- 

TAL METALS PLUS TIN BY SW-846 METHODS 601 OB/7OOOA 

1 RB, 3 Dups 

-- 

Solid 156 (SS) 1 MS/l MSD 2 RB, 16 Dups 

Aqueous 22 (GW) 1 MS/l MSD 3 Dups, 1 RB, 2 FB 

FULL TCLP BY SW-846 METHOD 1311 AND VARIOUS ANALYTICAL METHODS 

Solid 63 1 MS/l MSD 1 FIB, 1 Dup I 

Laboratory QC samples [matrix spikes (MS) and matrix spike duplicates (MSD)] will be collected 
at a rate of one per every 20 samples (or 5 percent). When calculating the quantity of laboratory 
QC samples, all samples, blanks, and duplicates were considered. 

Field water blanks (FB) will be collected from every water source used during the investigation. 
One trip blank will be analyzed per cooler of samples submitted for volatile organic analysis 
(VOA). It is estimated that 12 VOA samples will fit in a single cooler. Rinsate blanks (RB) will 
be collected from one of every 20 pieces of sampling equipment cleaned. The number may vary 
depending on the quantity of equipment used. One duplicate (Dup) sample will be collected for 
every 10 environmental samples. 

The number of samples analyzed by Toxicity Characteristic Leaching Procedure (TCLP) will 
depend on the quantity of solid investigation-derived waste (IDW) that is containerized. One 
sample will be analyzed for TCLP per %-gallon drum of solid IDW. Solid IDW will be 
containerized only at those sites where the field operations leader (FOL) has reason to believe 
the IDW may qualify as hazardous waste. At this time, it is estimated that 6 drums or less of 
solid IDW will be containerized. 
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(FORMER LOCATION OF 13 

BRAC PARCELS AT TRUMAN ANNEX 

FIGURE 3-l. SUBZONE 2 -FORMER BUILDING 136 

BRAC PARCEL E - BUILDINGS 102,103. AND 104 

NAVY SOUTHERN DIVISION 
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4.0 DATA MANAGEMENT PLAN 
, “N 

The Data Management Plan describes how the results of the sampling and .field measurements Iwill be 

assessed, validated, documented, tracked, and reported. Project documentation procedures, filing 

requirements, and formats used to report data and conclusions are described in this section. 

DATA QUALITY ASSESSMENT 

Data collected from the investigation activities include survey data and laboratory analytical data. All 

survey calculations will be reviewed and verified. All analytical data will undergo a data review. Flesults 

from QC samples including duplicates, matrix spikes and matrix spike duplicates, and blanks will be 

reviewed and used as a potential basis for rejecting analytical data points. Data review will also entail 

calculations of accuracy, precision, representativeness, comparability, and completeness that are 

designed to assess the general quality of the data set. All electronic data will be verified against 

supporting documentation. Any inconsistencies between the electronic data supplied by the laboratory 

and the corresponding Certificate of Analysis (CofAs) or COCs will be clarified and corrected. 

_/ -. 

4.2 MAPS 

Maps will be prepared showing features including potential receptors, study areas, and sampling and field 

measurement locations. To provide a spatial representation of site data, maps also will be employed. 

DATA PRESENTATION FORMAT 

The reduction of field and analytical data will consist of summarizing water level measurements, soil 

boring logs, well logs, field parameters, and analytical results. These summaries will be presented as 

tables, illustrations, and/or graphics. The complete array of this data will be available in appendices to the 

reports, while summaries of pertinent information will be included in the main body of the reports. 

Chemical data and some physical data will be stored and managed with a data management system. The 

system will be capable of sorting data by a number of different parameters and presenting the data in 

tabular form. All detections of each analytical parameter at a given site will be presented in a table and 

will be sorted by fraction, parameter, and result. 

Several types of data will be represented pictorially. Soil boring logs and well logs will be included in an 

appendix to the reports. Groundwater level measurements will be documented numerically in the 
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appendix that includes field data forms. Additionally, in order to clearly document the nature and extent of 

contamination at the sites under investigation, any data points in excess of action levels will be depicted 

on site maps. 

All raw data will be appended to the reports. This will include an electronic copy of the .analytical 

database, descriptions of soil borings, well logs, surveying data, and all field data collection forms. 

Additionally, an appendix will be included documenting the modifications to the Comprehensive 

Background Dataset (B&R Environmental, 1997b) that were necessary in support of the SSI. 
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Based on previous sampling efforts and the history of the properties under investigation, it is unlikely that 

Resource Conservation and Recovery Act (RCRA) hazardous IDW will be generated by the SSI at 

Truman Annex BRAC Parcels C, E, and F. It is assumed that the solid [e.g., soil and personal protective 

equipment (PPE)] and aqueous wastes (e.g., groundwater and decontamination fluids) generated during 

the SSI will be RCRA nonhazardous wastes. Professional judgment will be used along with field 

screening and analytical results to evaluate each IDW stream to ensure its RCRA-nonhazardous nature. 

All aqueous waste streams will be containerized in 55-gallon drums and left at or near the investigation 

site. Each drum will be labeled to identify the source of the contents. The results of groundwater analyses 

from the monitoring well that corresponds to a given drum will be used to characterize its contents. 

,/--. 

Solid IDW will be generated from the installation of monitoring wells with the DPT. In accordance with 

EPA’s guidance on the handling of IDW, solid material will be left at the location of origin, unless the FOL 

has reason to believe it may constitute a RCRA hazardous waste (EPA, 1992). In this event, the solid 

IDW will also be containerized in 55-gallon drums and ferried to a central storage location. A sample will 

be collected from each drum of solid IDW and submitted for a full TCLP analysis under SW-846 

Method 1311. 

Waste containers and characterization information will be remanded into base custody for disposal. If the 

characterization information confirms the nonhazardous nature of the IDW, it will be disposed of onsite. In 

the event any of the waste is determined to be RCRA hazardous, it will be containerized, handled, and 

disposed of accordingly. 

5.1 METHODS OF WASTE QUANTITY MINIMIZATION 

The SSI soil boring, monitoring well installation, and sampling will be conducted to minimize the quantities 

of solid and aqueous IDW. Since the water table is very shallow on Key West, surface soil borings will be 

shallow in nature (0 to 2 feet bls) and the subsurface borings for the monitoring wells will be no more than 

12feet bls on average. Surface and subsurface borings also will be performed using DPT drilling 

methods. 

..-- 
Cardboard, glass, paper, metal, and plastic will be transported for recycling at NAS Key West Trumbo 

Point Recycling Center or stored for reuse on future NAS Key West field activities if possible. Onsite 
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recycling was performed during the BRAC SI activities (November 1997 through February 1998) with great 

success, significantly reducing the amount of solid waste generated. 

5.2 TYPES AND QUANTITY OF WASTES 

IDW generated during the field effort will include liquid and solid waste from Building 103 sumps, 

groundwater from well development and purging, decontamination water, PPE, and sanitary wastes. Soil 

waste will be generated from surface and subsurface borings. It is estimated that 450 gallons of 

groundwater IDW will be produced during the course of the field investigation (approximately 25 gallons of 

development and purge water per screening sample and monitoring well). Decontamination fluids will 

include those fluids resulting from the decontamination of spoons and bowls used for soil sampling, direct- 

push sampling equipment, and drilling equipment. It is estimated that the total amount of decontamination 

fluid will be less than two 55-gallon drums (110 gallons). Sanitary solid waste will be generated from 

nonrecyclable containers, plastic, waste foods, and PPE (e.g., gloves). It is estimated that 150 pounds of 

sanitary wastes could be generated. 

5.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

_,* -c If collected, each container of solid IDW will be characterized through TCLP testing unless associated 

liquid waste is present. The TCLP limits established by EPA will be used to evaluate the results of the 

analyses. 

The contents of each container of aqueous IDW will be characterized based on the analytical results that 

correspond to the monitoring well where the waste fluids originated. The analytical results will be 

evaluated through a comparison with the groundwater action levels, as well as a comparison to EPA’s 

TCLP limits. 

5.4 ONSITE HANDLING METHODS 

IDW will be handled as follows: 

l All aqueous IDW will be containerized and labeled with the medium, date generated, and the source. 

l All solid IDW that is suspected of constituting a hazardous waste will be containerized. 

._ %..e” 
l All solid IDW for sites where existing information supports a nonhazardous classification will be left at 

the location of origin. 
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All containers of solid IDW will be characterized through laboratory analyses unless associated 

aqueous IDW is present (TCLP testing). 

All containers of aqueous IDW will be characterized based on groundwater analytical data. 

Nonhazardous groundwater and decontamination fluids will either be poured onto the ground to allow 

infiltration or will be treated at the base Federally-Owned Treatment Works. 

Any hazardous aqueous IDW will be disposed of in accordance with the provisions of RCRA. 

All waste solvents from the decontamination process will be containerized, labeled, and turned lover to 

base personnel for proper disposal. 

Decontaminated PPE will be double bagged and deposited in a site dumpster as sanitary waste. The 

NAS Hazardous Waste Manager or IR Program Manager will be notified of any decontaminated PPE 

so disposed, including its location and date of disposal. 

_- * 

5.5 CONTAINERIZATION, STORAGE, AND TESTING OF WASTE 

Any solid IDW suspected of being hazardous and all containerized aqueous IDW in 55-gallon drums will 

be left at the investigation site. The containers will be labeled with a subzone identifier, the date of 

generation, and the media type. A sample from each container of solid IDW will undergo TCLP testing to 

determine the nature of the waste. 
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6.0 PROJECT MANAGEMENT PLAN 

This section identifies key roles in the project 

project schedule. 

6.1 KEY PRbJECT PERSONNEL 

The following sections highlight key individuals 

organization is depicted on Figure 6-1. 

and program organization and specifies the proposed 

in the TtNUS CLEAN program and this SSI. Project 

SOUTHDIV is responsible for establishing policy guidance for the CLEAN program. SOUTHDIV awards 

contracts, approves funding, and has primary control of report release and interagency communication. 

6.1.1 SOUTHDIV Remedial Proiect Manaqer 

The SOUTHDIV Remedial Project Engineer, Mr. Dudley Patrick, is responsible for the technical and 

financial management of the SSI activities at NAS Key West. Mr. Patrick is the primary project contact. 

He prepares the project statement of work; manages the project scope, schedule, and budget; and 

provides technical review and approval of all deliverables. Mr. Patrick will be responsible for approving 

changes in the scope of work identified during Project Manager’s Meetings. 

6.1.2 BRAC Partnering Team 

The Partnering Team is a structured approach for SOUTHDIV, NAS Key West Public Works, the 

SOUTHDIV contractor, FDEP, and EPA Region IV to work together in the interest of a project. For the 

BRAC SSI, the Partnering Team met to determine the DQOs for the project. The role of the Partnering 

Team is to come to consensus on the pertinent decisions for the project prior to the execution of the 

investigation. The Partnering Team will continue to review decisions for the project until the final report is 

completed. 

6.1.3 TtNUS Task Order Manaaer 

The Task Order Manager (TOM) for the SSI is responsible for evaluating the appropriateness and TOM 

adequacy of the technical and engineering services provided. He/she is responsible for financial and 

schedule management and for ensuring that the project fulfills and remains within the contracted scope of 
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work. He/she will be responsible for identifying necessary changes in the scope of work during Project 

Manager’s Meetings. The TOM is also responsible for the daily conduct of work, including integration of 

input from supporting disciplines and subcontractors, and will serve as the primary project contact. 

6.1.4 BRAC Planninq Team 

The BRAC Planning Team is a subgroup of the BRAC Partnering Team made up primarily of the Navy 

and its contractors. The Planning Team is often tasked with the action items of the Partnering Team or 

the DQO issues of the investigation. 

6.1.5 TtNUS QA Manager 

The TOM and FOL are supported by a QA Manager who will report to the Program Manager (PM). The 

QA Manager will oversee the implementation of appropriate NFESC and EPA protocols. The QA 

Manager will also work with the TOM to establish QC procedures. 

6.1.6 TtNUS Health and Safetv Manager 

,,.‘--7-y 

The TOM and FOL are supported by the Health and Safety Manager (HSM) who will report to the Project 

Manager. The HSM will oversee the implementation of the appropriate corporate health and safety 

requirements and the CLEAN Program HASP. 

6.1.7 TtNUS Field Operations Leader 

The FOL is responsible for the field support staff and subcontractors executing the SSI SAP in the field. 

The FOL will be the field liaison between SOUTHDIV and the NAS Key West point of contact. The FOL 

will also act as the Site Safety Officer. 

6.1.8 Site Safetv Officer 

The Site Safety Officer is responsible for field support staff and subcontractor compliance with corporate 

health and safety requirements and the CLEAN program HASP. Conformance with safety protocols will 

be assessed though periodic site visits and daily supervision by the FOL. For this project, the FOL will act 

in this role. 
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/ 1 D. Patrick -, SOUTHDIV 

M. Berry, EPA Region IV 
C. Bryan* 

J. Caspary, FDEP 
R. Demes, NAS Key West 

R. Hoekstra, Bechtel 
D. Patrick, SOUTHDIV 

P. Williams, NAS Key West 

C. Bryan* 
S. Flickinger* 

B. Lewis* 
D. Patrick, SOUTHDIV 

P. Williams, NAS Key West 
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. Environmental Engineers l Technicians 

. Field Samplers l Word Processing 

. Analytical Laboratories ( . . Direct Push Rig and Crew 

. Drilling Rig and Crew l Cape Environmental Field Support 

. Surveyor Personnel 

* Personnel employed by TtNUS. 

FIGURE 6-1. PROJECT ORGANIZATION CHART - NAS KEY WEST BASE REALIGNMENT AND 
CLOSURE SITE INVESTIGATION 
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1 .O INTRODUCTION 

The objective of this Health and Safety Plan (HASP) is to provide the minimum safety practices and 

procedures for Brown & Root Environmental (B&R Environmental) personnel conducting various CERCLA 

Remedial Investigation (RI) activities at the Naval Air Station (NAS) Key West, located in Key West, 

Florida. Specifically, the following activities will be conducted within the Truman Annex of NAS Key West: 

l A Focused RI within Zone E at Buildings 102, 103, and 104 

l Support of an Interim Remedial Action (IRA) at Zones C and D 

l Field Investigation in support of the RI at five subzones within Zones C, D and F 

This HASP has been designed to be used in conjunction with the Brown & Root Environmental Health and 

Safety Guidance Manual. The Guidance Manual provides detailed information pertaining to procedures to 

be performed on site as directed by the HASP, as well as B&R Environmental standard operating 

procedures. This HASP and the contents of the Guidance Manual were developed to comply with the 

requirements stipulated in 29 CFR 1910.120 (OSHA’s Hazardous Waste Operations and Emergency 

Response Standard). It is recommended that both documents be present at the site to satisfy these 

requirements. 

This HASP has been written to support proposed tasks and techniques associated with the scope of work 

as presented in Section 4.0. It has been developed using the latest available information regarding known 

or suspected chemical contaminants and potential physical hazards associated with the proposed work at 

the site. Should the proposed work site conditions and/or suspected hazards change, or if new 

information becomes available, this document will be modified. All changes to the HASP will be made 

with the approval of the B&R Environmental Site Safety Officer (SSO) and the B&R Environmental Health 

and Safety Manager (HSM). Requests for modifications to the HASP will be directed to the SSO who will 

determine whether to make the changes. The SSO will notify the Task Order Manager (TOM), who will 

notify all affected personnel of changes. 

1.1 AUTHORITY 

This work is authorized under the Comprehensive Long - Term Environmental Action Navy (CLEAN) 

contract, administered through the U.S. Navy Southern Division Naval Facilities Engineering Command, 

as defined under Contract No. N62467-94-D-0886; Contract Task Order Number 0032. 
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1.2 KEY PROJECT PERSONNEL AND ORGANIZATION 
r -s. 

This section defines responsibilities for site safety and health for B&R Environmental and subcontractor 

employees conducting environmental sampling and other field activities. Personnel assigned to these 

positions shall exercise the primary responsibility for all on site health and safety. These persons will be 

the primary point of contact for any questions regarding the safety and health procedures and the selected 

control measures. 

l The B&R Environmental TOM is responsible for the overall direction and implementation of health and 

safety for this work. 

l The B&R Environmental Field Operations Leader (FOL) is responsible for implementation of this 

HASP. The FOL manages field activities, executes the work plan, and enforces safety procedures as 

applicable to the work plan. Specifically, the FOL will: 

- Verify training and medical status of on-site personnel in relation to site activities. 

- Assist and represent B&R Environmental with emergency services (if needed) 

- Provide elements site-specific training for all on site personnel. 

l The B&R Environmental Site Safety Officer or their representative supports the FOL concerning all 

aspects of health and safety including, but not limited to: 

Coordinating all health and safety activities 

Selecting, applying, inspecting, and maintaining personal protective equipment 

Establishing work zones and control points 

Implementing air monitoring procedures 

Implementing hazard communication, respiratory protection, and other associated safety and 

health programs 

Coordinating emergency services 

Providing elements of site-specific training 

l Compliance with these requirements is monitored by the Project Health and Safety Officer (PHSO) 

and is coordinated through the’HSM. 
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1.3 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 

Site Name: Naval Air Station (NAS) Kev West Address: Kev West, Florida 

Site Point of Contact: Mr. Phillip Williams Phone Number: (305)293-2061 

Purpose of Site Visit: B&R Environmental will conduct various environmental samplina and field 

activities under this CERCLA Remedial Investioation. See Sections 3.0 and 4.0 for details concerninq the 

site backaround and scope of work. 

Proposed Dates of Work: Julv - September 1996 

Proiect Team: 

B&R Environmental Personnel: Discipline/Tasks Assigned: 

Chuck Bryan Task Order Manager (TOM) 

Marty Ray Field Operations Leader (FOL) 

Matthew M. Soltis, CIH, CSP Health and Safety Manager (HSM) 

Delwyn E. Kubeldis, CIH, CSP Project Health and Safety Officer (PHSO) 

Emily Harrison, Rich Davis, Steve Jackson, 

Paul Halverson, Skip Valiancourt, Glenn Colvin 

Marty Ray 

Sampler 

Site Safety Officer (SSO) 

To be determined Surveyor 

Subcontractor Personnel: Discipline/Tasks Assigned: 

TEG Southeast (Delineation Sampling) Direct Push Technology Subcontractor 

Precision Sampling (SSI Sampling) 

John Webster 

Jamie Sayer 

Direct Push Technology Subcontractor 

Geologist 

Sampler 

Prepared by: Delwvn E. Kubeldis. CIH. CSP 
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2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 

This section has been developed as part of a preplanning effort to direct and guide field personnel in the 

event of an emergency. However, given the nature of the work planned significant emergencies are not 

anticipated. Also, since a majority of potential emergency situations will require assistance from outside 

emergency responders, B&R Environmental personnel will not provide emergency response support for 

emergency events beyond the capabilities of on site personnel. In the event of emergencies that cannot 

be handled by personnel, an evacuation will be initiated. In an evacuation, site personnel will move to a 

safe place of refuge and the appropriate emergency response agencies will be notified. The emergency 

response agencies listed in this plan are capable of providing the most effective response, and as such, 

will be designated as the primary responders. These agencies are located within a reasonable distance 

from the area of operations, which ensures adequate emergency response time. This emergency action 

plan conforms to the requirements of OSHA Standard 29 CFR 1910.38(a), as allowed in OSHA 29 CFR 

1910.120(1)(1)(ii). 

B&R Environmental personnel will, through the necessary actions, provide incidental response measures 

for incidents such as: 

l Incipient Fire and spill prevention and response 

l Removal of personnel from emergency situations 

l Provision of initial medical support for injury/illnesses requiring only first-aid level support 

l Provision of site control and security measures, as necessary 

2.2 PRE-EMERGENCY PLANNING 

Through the initial hazard/risk assessment effort, there is very minor potential for injury or illnesses 

resulting from exposure to chemical, physical, or other hazards, and subsequently little likelihood of 
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emergency situations. To further minimize or eliminate potential emergency situations, pre-emergency 

planning activities associated with this project shall be implemented. The FOL is responsible for: 

l Coordinating response actions with NAS Key West Emergency Services personnel to ensure that 

B&R Environmental emergency action activities are compatible with existing facility emergency 

response procedures. 

l Identifying a chain of command for emergency action. 

l Educating site workers to the hazards and control measures associated with planned activities at the 

site, and providing early recognition and prevention, where possible. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

2.3.1 Recoqnition 

Foreseeable emergency situations that may be encountered during site activities will generally be 

recognizable by visual observation. Visual observation will be the principal method of identifying any 

hazards that may be associated with the proposed scope of work. These potential hazards, the activities 

with which they have been associated, and the recommended control methods are discussed in detail in 

Sections 5.0 and 6.0 of this document. 

2.3.2 Prevention 

B&R Environmental personnel will minimize the potential for emergencies by ensuring compliance with the 

HASP, the Health and Safety Guidance Manual, applicable OSHA regulations, and by following directions 

given by those persons responsible for the health, safety, and welfare of personnel. 

2.4 SAFE DISTANCES AND PLACES OF REFUGE 

In the event that the site must be evacuated, all personnel will immediately stop activities and report to a 

pre-determined safe place of refuge. The safe place of refuge may also serve as the telephone 

communication point, as communication with emergency response agencies may be necessary. 

Telephone communication points and safe places of refuge will be determined prior to the 

commencement of site activities and will be conveyed to personnel as part pre-site training. Upon 

reporting to the refuge location, personnel will remain there until directed otherwise by the 
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TABLE 2-1. 

EMERGENCY REFERENCE 
NAS KEY WEST 

KEY WEST, FLORIDA 

Key West Police/Rescue Services 911 or 
(305) 293-2971 

NAS Key West Point of Contact . 
Phillip Williams 

Base Police 

Base Fire Department Boca Chica 

Hospital: Lower Florida Keys Health System 

(305)293-2016 

(305)293-2114 

(305)293-3333 

(305)294-5531 

I Base Officer of the Day (OOD) 
I 

(305)293-2971 

Chemtrec National Response Center 

Project Specific Contacts: 

I 

1 (800)424-9300 

1 (800)424-8802 

B&R Environmental, Aiken Office (800)368-5497 

Task Order Manager 
Chuck Bryan 

Field Operations Leader/Site Safety Officer 

Martv Rav 

I B&R Environmental, Pittsburgh Office 

(803)649-7963 
x345 

(803)649-7963 
x340 

I (800)245-2730 

Health and Safety Manager 
Matthew M. Soltis. CIH. CSP 

Project Health and Safety Officer 
Delwyn E. Kubeldis, CIH, CSP 

(412)92i -8912 

(412)92i -8529 

, ,‘-“. 
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B&R Environmental FOL or the On-Scene Incident Commander. The FOL will take a head count at this 

location to confirm the presence of all site personnel. Emergency response agencies will be notified of 

any unaccounted for personnel. 

2.5 EVACUATION ROUTES AND PROCEDURES 

Once an evacuation is initiated, personnel will terminate site activities and proceed immediately to the 

designated place of refuge, unless doing so would further jeopardize the welfare of workers. In such an 

event, personnel will proceed to a designated alternate location and remain there until further notification 

from the FOL. The use of these locations as assembly points provides communication and a direction 

point for emergency services, should they be needed. 

2.6 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

Since B&R Environmental personnel will be working in close proximity to each other, voice commands will 

comprise the mechanisms to alert site personnel of an emergency. If an incident occurs, site personnel 

will initiate the following procedures: 

. Initiate incident alerting procedures (if needed) verbally. 

l Describe to the FOL (who will serve as the Incident Coordinator) what has occurred and provide as 

many details as possible. 

l If the FOL determines that the situation is beyond the capabilities of the site personnel emergency 

services will be contact using the emergency reference information listed in Table 2-1. Explain the 

situation and the appropriate emergency services will be dispatched. Stay on the phone and follow 

the instructions of the emergency contact. 

2.7 EMERGENCY CONTACTS 

Prior to performing work at the site, all personnel will be thoroughly briefed on the emergency procedures 

to be followed in the event of an accident. As indicated earlier, Table 2-1 provides a list of emergency 

contacts and their corresponding’telephone numbers. This table will be made readily available to all site 

personnel. 
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2.8 EMERGENCY ROUTE TO HOSPITAL 
,/ RI 

The closest hospital to NAS Key West is Lower Florida Keys Health System. An area map showing the 

proximity of NAS Key West to the hospital is incorporated into this HASP as Figure 2-1. Directions are as 

follows: 

From TRUMAN ANNEX, use the SOUTHARD STREET GATE EXIT and proceed 2 blocks to 

WHITEHEAD STREET. Turn LEFT and proceed 2 blocks to EATON STREET. Turn RIGHT and proceed 

to ROOSEVELT BOULEVARD (U.S. 1). Turn LEFT and proceed off island of Key West to first traffic light 

at JUNIOR COLLEGE ROAD. Turn LEFT and proceed on JUNIOR COLLEGE ROAD and you will see 

HOSPITAL SIGN. Follow road to HOSPITAL which will be on the RIGHT. Hospital is located at 5900 

COLLEGE ROAD ON STOCK ISLAND. 
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3.0 SITE BACKGROUND ,_---.. 

NAS Key West is in southern Monroe County, Florida. The U.S. Navy manages 6,323 acres of land 

divided into twenty separate tracts in the lower Florida Keys, concentrated around Key West and Boca 

Chica Key (see Figure 2-l of the Work Plan). The Naval Station at Key West was disestablished in 1974, 

resulting in the relocation of several units. At present, NAS Key West is proceeding with realignment of 

aviation operations, a research laboratory, communications intelligence, counternarcotics air surveillance 

operations, a weather service, and several other activities on Key West. In addition to the Naval activities 

and units, other DOD and Federal agencies at NAS Key West include the U.S. Air Force, U.S. Army, and 

U.S. Coast Guard. 

Several installations in various parts of the lower Florida Keys comprise the Naval Complex at Key West. 

Most of these are on Key West and Boca Chica Key. Key West, one of the two westernmost major 

islands of the Florida Keys, is approximately 150 miles southwest of Miami and 90 miles north of Havana, 

Cuba. Key West connects to the mainland by the Overseas Highway (U.S. Highway No. 1). The 

topography at the NAS Key West is generally flat. 

3.1 STUDY SITES 

On NAS Key West proper, there have been various properties included in the BRAC program and which 

are the subject of this CERCLA RI. The portions of the BRAC properties (which may encompass the 

entire property or small portions of a contiguous property) are known as BRAC Zones. All Zones to be 

addressed within the scope of this HASP are in the Truman Annex area of NAS Key West. Specifically, 

the Truman Annex BRAC properties included are Zone C (Defense Reutilization and Marketing Office 

[DRMO] Waste Storage Area); Zone D (Seminole Battery); Zone E (Buildings 102, 103, and 104); and 

Zone F (Building 223). These Truman Annex BRAC Zones make up a contiguous land parcel on the 

southwest end of Key West. The area is flat terrain that slopes gently to the southwest. A discussion of 

each of these Zones follows. 
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3.1 .l Zone C (DRMO Waste Storaqe Area) 

This Zone includes Buildings 795, 284 and 261 and two large storage areas that house DRMO. DRMO 

receives excess government materials. In the recent past, Building 261 stored hazardous materials. 

Buildings 284 and 795 stored inert material. A cleared area in front of Building 795, knownas IR 2, has 

been investigated for PCB contamination under the Navy’s Installation Restoration Program. The PCBs 

were the result of PCB contaminated oil used for dust suppression in the area. The investigation 

recommended that no further action be taken based on sampling and risk assessment results. The two 

large storage areas have primarily stored metal debris. In addition motors, vehicles, boats, refugee debris 

and fuel trucks have been stored in those areas (B&RE 1997a,b). Currently, there is metal debris 

including some machinery with motors present (B&RE 1997~). A review of historic maps indicates that oil 

racks were present within the storage areas during the 1940s and 1950s (USN-NAS 1942,1957). 

3.1.2 Zone D (Seminole Battery) 

x-x, 

Zone D includes the Seminole Battery and an adjacent area known to include a fueling area and grease 

rack that operated in the 1940s and 1950s. The battery was constructed during the Civil War and a 

modern battery addition was added to the existing structure in the 1950s. The addition was similar in 

construction to the East Martello Battery. Both structures are currently unused and entry is restricted. The 

materials used while the batteries were in operation are unknown. The old portion of the battery has the 

remnants of a generator exhaust system (USN-NAS 1996a). 

The former fueling area is known as 248 Tanks A&B, and is located to the west of Seminole Battery. The 

fueling island and the tanks were removed in August 1995. The area is now covered in asphalt. The UST 

Closure Report recommends a study of groundwater in the area. To the northeast of the 248 Tanks A&B 

site concrete slabs are present from former grease racks used to lubricate and service vehicles. No 

visible stains are present on the slabs (USN-NAS 1957a). 

3.1.3 Zone E (Buildinqs 102.103, and 104) 

Zone E includes the waterfront property around Buildings 102, 103, and 104, and includes the area’known 

as the Inner Mole Pier. The area has served as a naval docking and support facility for over a century. 

Building 102 (former Torpedo Overhaul and Storehouse), Building 103 (former Central Power Plant), and 

Building 104 (former Battery Overhaul and Storage) are out of service. Knowledge of the operations in the 

buildings are limited to activities supporting naval submarines. Hazardous materials believed to have 

been used in each of the buildings include volatiles, semivolatiles, and inorganics. PCBs are known to 

have been present in transformers at Building 103 (B&RE 1997d). In the mid 198Os, these transformers 
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were removed from the building. A petroleum Contamination Assessment Report (CAR) was prepared for 

the area around the three buildings. The CAR recommended the preparation of a Remedial Action Plan 

(RAP) that was approved in April 1995 by the Florida Department of Environmental Protection (FDEP) 

(USN-NFEC 1994a). 

Building 189 (former Liquor Store) is adjacent to an area discovered to have been impacted by a 

petroleum leak from an underground pipeline that serviced the docks. The pipeline enters the Zone from. 

Eaton Street and runs along the waterfront across Zone E and Zone K ending on Outer Mole Pier. A 

petroleum CAR was prepared for the area north of Building 189. The CAR recommended the preparation 

of a RAP that was approved in November 1995 by FDEP (USN-NFEC 1994b). 

Former Building 136 (Shipfitter’s Shop and prior to 1951 the Plate and Mold Shop) was demolished and 

the debris was buried in and around the building’s footprint. According to base personnel the debris in the 

area was later removed for disposal and is believed to have failed TCLP testing for lead. The area around 

the former Building 136 is currently level-graded crushed limestone. Other former buildings in the Zone 

that have been razed according to the draft EBS (USN-NAS 1996a) include the following: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

l 

. 

. 

.f” xh 
. 
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26 - Cistern (distilled water) 

59 - Storehouse 

60 - Boiler Shop 

79 - Electrical Shop 

100 - Cold Storage 

101 - Submarine General Shops and Offices 

115 - Diesel Oil Storage Tank 

116 - Steam Plant 

117 - Fuel Oil Storage 

118 - Battery Water Storage Tank 

122 - Fire Station 

123 - Public Works Maintenance Office, Garage and Shops 

136 - Shipfitter’s Shop and former Plate and Mold Shop (pre 1951) 

147 - Sound School Shop and Laboratory 

148 - Fresh Water Tank 

156 - Submarine Storage Shed 

157 - Equipment Shed 

160 - Ordnance Warehouse former Anti-Aircraft Trainer (pre 1951) 

168 - Storage Building 

169 - General Storage 
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. 171 - Storehouse 

. 172 - WAVE Officers’ Quarters 

. 173 - WAVE Officers’ Quarters 

. 174 - Cistern 

3.1.4 Zone F (Buildins 2231 

Building 223 (Equipment Repair Shop) is currently used as storage for .Port Services. Little is known 

about the activities in the building; however, from the name of the building it can be inferred that naval 

support equipment was repaired at the building. A closed hazardous waste storage area is present to the 

south of Building 223. Building 1287 is a closed galley facility that operated during the 1960s. 

Building 1287 was supported by an aboveground storage tank (AST) that has been removed. In June 

1997, sampling of soil and groundwater was conducted to prepare a petroleum CAR on the site. Adjacent 

to Building 1287 was a motor pool area that operated during the 1950s (B&RE 1996). 
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4.0 SCOPE OF WORK 

This section of the HASP addresses all proposed site activities that are to be conducted while performing 

the’CERCLA RI. The activities will be performed to identify the nature and extent of actual or potential site 

contamination. The investigative methods and activities to be conducted include,‘but may not ‘be limited 

to: 

. 

. 

. 
,“--. 

. 

. 

Mobilization/demobilization 

Soil borings (using Direct Push Technology [DPT] and hollow stem augers) 

Monitoring well installation (temporary and permanent) 

Monitoring well development and purging 

Multi-media sampling: 

- Surface and subsurface soils 

- Groundwater 

- Investigation derived waste (IDW), if necessary 

Miscellaneous activities, including cleaning of sump pits and concrete debris removal 

Decontamination of sampling and heavy equipment 

Sample, geophysical, and well location surveys 

IDW management 

The above listing represents a summarization of the tasks as they apply to the scope and application of 

this HASP. For more detailed description of the associated tasks, refer to the Sampling and Analysis Plan 

(SAP) and/or, the Work Plan (WP). Any tasks to be conducted outside of the elements listed here will be 

considered a change in scope requiring modification of this document. All requested modifications to this 

document will be submitted to the HSM by the TOM or a designated representative. 
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5.0 TASKS/HAZARDS/ASSOCIATED CONTROL MEASURES SUMMARIZATION /-< “A, 

Table 5-l of this section lists the anticipated hazards, recommended control measures, monitoring 

recommendations, required Personal Protective Equipment (PPE), and decontamination measures for 

each site task. Through using the table, the FOL and SSO can determine which hazards are associated 

with each task and what associated control measures are necessary to minimize exposure or injuries 

related to those hazards. This table also assists the FOL and SSO in determining which PPE and 

decontamination procedures to use based on proper air monitoring techniques and project-specific 

conditions. This information can then be transposed to the Safe Work Permit (Section 9.4) for directing 

field crews within those specific duties. This table and the associated control measures will be changed if 

the scope of work, contaminants of concern, or other conditions change. 
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TABLE 5-l 

TASKS/HAZARDS/CONTROL MEASURES COMPENDIUM FOR 
NAVAL AIR STATION KEY WEST, KEY WEST, FLORIDA 

PAGE 1 OF 6 

TaskslOperatlonl 
Locations Anticipated Hazards Recommended Control Measures Haxard Monitoring Personal Protective Equipment Decontamination Procedures 

Soil borings and installation of Chemical Hazards 1) Although not likely to be present in significant concentrations to present an inhalation hazard, lt is anticipated that potential contaminant concentrations at 
monitoring wells. screening for VOCs will be perfoned using real-time monitorfng instrumentation. During outdoor locations will be below levels that could present a All subsurface operations are to be initiated in Personnel Decontamination will consist of a 

(using Direct Push Technology 1) Air/particulate/water borne contaminants including operations within buildings, ventilation and air movement through work areas will be increased to health hazard. Concentrations of carbon monoxide and Level D protection. Level D protection constitutes soap/water wash and rinse for outer protective 

and Hollow Stem Augers) SVOCs (primarily benzo(a)pyrene), pesticides aid in removing equipment exhaust gases. If possible, external venting of exhaust gases from the nitrogen dioxide inside buildings, however, may reach the following minimum protection equipment (boots, gloves, PVC splash suits, etc.). 

(primarily DDT, DDE, and DDD). PCBs (e.g., Aroclor- drill rig (or other internal combustion equipment) via flexible tubing to roof vents or windows will be hazardous levels depending on the duration of equipment - Standard field attire (sleeved shim long pants) This function will take place at an area adjacent to the 

1260) and metals (primarily arsenic, lead, and used. If equipment is operated indoors for extended periods of time (e.g., greater than use and other factors. - Tyvek coveralls and disposable boot covers if site activities. This procedure will consist of: 

antimony). Except for lead at Parcel C, none of the 30 minutes), the level of carbon monoxide (gasoline-powered equipment) or nitrogen dioxide 
surface contamination is present or if the potential - Equipment drop 

contaminants are expected to be present in significant (diesel-powered equipment) will be monitored using portable instruments. Also, generation of Although VOCs are not anticipated to be present in significant 
exists for soiling work attire. - Soap/water wash and rfnse of outer reusable boots 

concentrations to present an inhalation hazard during dusts should be minimized to the greatest extent possible to avoid exposure to particulates. If quantities to represent an inhalation hazard, a Photoionization 
- Nitrile gloves or leather gloves with surgical style and gloves 

planned site activities. Personnel exposure is most airborne dusts are observed, area wetting methods will be used to reduce the generation of dusts Detector w/ 10.6 eV UV lamp source or a Flame Ionization 
inner gloves 

likely to occur through inhalation of airborne particulate created during drilling activities. If area wetting methods are not feasible, upgraded levels of Detector will be used to screen for VOCs. The following 
- Safety shoes (Steel toe/shank) Note: For PPE Level C. cartridge change out would 

matter containing these compounds, or through protection or termination of activities will be used to minimize exposure to observed airborne dusts. guidance applies: 
- Safety glasses take place at this point, if necessary. 

ingestion of contaminated soil or water by hand-to- 2) Decontaminate all equipment and supplies between boreholes and prior to leaving the site. 
- Hardhat 
- 

mouth contact during soil disturbance activities. 3) All equipment to be used will be Source (e.g., borehole) monitonng will be conducted at 
Reflective vest for high traffic areas - Soap/water wash and rinse of the outer reusable 

- Inspected in accordance with Federal safety and transportation guidelines, OSHA regular intervals determined by the SSO. The SSO will 
- Hearing protection for high noise areas, as directed splash suit, as applicable 

Hazardous concentrations of carbon monoxide or (1926.600,.601,.602), and manufacturers design and documented as such using the Equipment also monitor the breathing zone (BZ) of all potentially 
by the SSO. - Outer suit, boot covers, outer glove removal 

nitrogen dioxide may be generated while operating Record Sheet (See Section 10.0 of the B&R Environmental health and Safety Guidance Manual). affected employees. Workers must evacuate to a safe - RemovaVdisposal of non-reusable PPE (e.g., gloves) 

equipment within buildings. - Operated by knowledgeable operators and ground crew. area if sustained BZ concentrations exceed 10 ppm. 
Level C (at Parcel C only) - Respiratory (face mask) protection removal 

- Used within establish safe zones and routes of approach -Wash hands and face, leave contamination 

Further information on all potential site contaminants is - Only manufacturer approved equipment may be used in conjunction with equipment (e.g., auger Many of the contaminants of concern are solids, and are non- 
Upgrade to Level C protection may be necessary as reduction zone 

presented in Table 6-l. pins). detectable using PID/FID direct reading instruments. Also, other 
discussed under Hazard Monitoring if excessive dust 

site contaminants may adhere to or be part of airborne dusts or 
is observed in worker BZs at Parcel C, including: 

2) Transfer of contamination into clean areas or onto In addition, the following safe operating procedures will be incorporated: particulates generated during site activities. At Parcel C, 
-full-face Air-Purifying Respirator (APR) with a High 

persons - All personnel not directly supporting this operation will remain at least 25 feet from the point of significant concentrations of lead were detected in the soil to 
Efficiency Particulate Air (HEPA) filter. 

operation. potentially present an inhalation hazard. Generation of dusts at 
- Standard field attire (long sleeve shirt; long pants) 

Physical hszwds - Drilling, drill masts, or other projecting devices shall be at least 20 feet from overhead power all Parcels, and particularly Parcel C, should be minimized to the 
- Tyvek coveralls and disposable boot covers. Note: 

sources and a minimum of 3 feet from underground utilities. greatest extent possible to avoid inhalation of contaminated 
PVC splash suit and impermeable boot covers 

3) Contact/entanglement with rotating equipment or - Hand signals will be established prior to the commencement of the operation. dusts or particulates. Evaluation of dust concentrations will be 
required if a potential exists for contact with free 

machinery - The driller and helper can simultaneously handle moving augers or flights only when there is a qualitative by observing work conditions for visible dust clouds or 
product. Personnel must closely inspect all PPE pnor 

standby person to activate the emergency stop device. accumulations. Potential exposure to contaminants attached to 
to beginning any on-site activities, 
- 

4) Noise - Only manufacturer approved equipment may be used in conjunction with equipment repair dust panicles will be controlled by using water to suppress dusts 
Nitrile gloves or leather gloves with surgical style 

procedures (e.g., auger pins). or by avoiding dust plumes. When working in Parcel C, upgrade 
inner gloves 

5) Energized systems - Work areas will be kept clear of clutter. to Level C protection shall occur anytime sustained visible dust 
- Safety shoes (Steel toe/shank) 

- Secure all loose articles to avoid possible entanglement. is present in a worker’s BZ and termination of activities or 
- Hardhat (when overhead hazards exists, or 

6) Lifting - All equipment shall be equipped with movement warning systems. otherwise controlling dust are not options. 
identified as an operation requirement) 

- All personnel working in high equipment traffic areas are required to wear reflective vests for 
- Reflective vest for high traffic areas 

7) Natural Hazards (insect/animal bites and stings) high visibility, and to establish unimpeded work areas around the operation. This activity may 
- Hearing protection for high noise areas, as directed 

require areas of the building to be cordoned off during this operation. 
When operating equipment the SSO will also monitor the BZ 

8) Inclement weather - All personnel will be instructed in the location and operations of the emergency shut off 
of all workers potentially exposed to carbon monoxide or 

by the SSO 

device(s). This device will be tested initially (and then periodically) to insure its operational status. 
nitrogen dioxide (depending on the type of equipment), with 

9) Confined Space Entry Hazards - Areas will be inspected prior to the movement of drilling and support vehicles to eliminale any 
the following guidance: 

physical hazards. This will be the responsibility of the FOL and/or SSO. 
- Drill rigs and support vehicles will be moved no closer than 3 feet to floor openings, sidewalls, 

- Workers must evacuate to a safe area if sustained BZ 

and excavations. 
concentrations of carbon monoxide exceed 25 ppm 

4) Hearing protection will be used during all subsurface activities. 
averaged over a 5 minute perlod. 

5) All utility clearances shall be obtained prior to subsurface activities. Prior to any SUbSUrfaCe 

investigations, the locations of all underground utilities will be identified and marked. 
OR 

6) Use machinery or multiple personnel for heavy lifts. Use proper lifting techniques. 
7) Avoid nesting areas, employ repellents. Report potential hazards to the SSO. 

- Workers must evacuate to a safe area if sustained BZ 

8) Suspend or terminate operations until directed otherwise by SSO 
concentrations of nitrogen dioxide exceed 3 ppm 

9) Sump pits that are to be entered will be treated as permit required confined spaces until proven 
averaged over a 5 minute period. 

otherwise. Operations will be performed consistent with the requirements of the B&R Environmental 
Confined Space Entry Program (Attachment A of this HASP). The SSO will be responsible for 

Where the utility clearance cannot be obtained in a 

performing co.nfined space monrtonng an- - d nomp!eting confined space permits. 
reasonable period, or not located, intrusive activities shall 
proceed with extreme caution using a magnetometer for 
periodic downhole surveys every 2 feet to a depth of at least 6 
feet. - 
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TABLE 5-l 

TASKS/HAZARDS/CONTROL MEASURES COMPENDiUM FOR 
NAVAL AIR STATION KEY WEST, KEY WEST, FLORIDA 

PAGE 2 OF 6 

Tasks/Operation/ 
Locations Anticipated Hazards Recommended Control Measures Hazard Monitoring Personal Protective Equipment Decontamination Procedures 

Multi-media sampling including Chemical Hazards 1) Although not likely to be present in significant concentrations to present an inhalation hazard, Monitoring instrumentation will be used as specified in the Level D protection will be utilized for the initiation of Personnel Decontamination will consist of a 

soils (surface and subsurface) screening for VOCs will be performed using real-time monitoring instrumentation. Action levels Sampling and Analyses Plan to bias samples. all sampling activities. soap/water wash and rinse for outer protective 

and groundwater 1). SVOCs (primarily benzo(a)pyrene), pesticides and identified PPE will be used to control exposures to potentially contaminated media (air, water, equipment (boots, gloves, PVC splash suits, etc.). 

(primarily DDT, DDE, and DDD), PCBs (e.g., Aroclor- soils, etc.). Generation of dusts should be minimized to the greatest extent possible. If airborne dusts it is anticipated that potential contaminant concentrations 
IDW sampling is included in this 1260) and metals (primarily arsenic, lead, and are observed, area wetting methods will be used to reduce the generation of dusts created during 

Disposable PPE will be bagged between sampling 
will be below levels that could present a health hazard. 

Level D - (Minimum Requirements) events. This procedure will consist of 

task antimony). Except for lead at Parcel C. none of the drilling activities. If area wetting methods are not feasible, upgraded levels of protection ortem-tination 
- Standard field attire (sleeved shirt; long pants) 

contaminants are expected to be present in significant of activities will be usad to minimize exposure to observed airborne dusts. Although VOCs are not anticipated to be present in significant 
- Tyvek coveralls and disposable boot covers if 

- Sample acquisition 
- Clean (Deionized water spray) the outside of the 

concentrations to present an inhalation hazard during quantities to represent an inhalation hazard, a Photoionization 
surface contamination is present or if the potential for 
soiling work attire exists. 

sample containers/label/bag 

planned site activities. Personnel exposure is most 2) Decontaminate all equipment and supplies between sampling locations and prior to leaving the Detector w/ 10.6 eV UV lamp source or a Flame Ionization 

likely to occur through inhalation of airborne particulate site. Detector will be used to screen for VOCs. The following 
- Nitnle gloves with surgical style inner gloves for soil Decor? will take place at an area adjacent to the site 

matter containing these compounds, or through guidance applies: 
and groundwater sampling activities. This procedure will consist of: 

ingestion of contaminated soil or water by hand-to- 3) When sampling at the drilling rig use hearing protection. The use of hearing protection to 
- Safety shoes (steel toe/shank) - Equipment drop 

mouth contact during soil disturbance activities. protect against excessive noise outside of 25 feet from the point of operations should be Source (e.g., borehole) monitoring will be conducted at 
- Safety glasses - Soap/water wash and rinse of outer boots and gloves 

Further information on these contaminants is incorporated under the following condition: regular intervals determined by the SSO. The SSO will - Hardhat (when overhead hazards exists, or 

presented in Table 6-I. also monitor the breathing zone (BZ) of all potentially 
identified as a operation requirement) Note: For PPE Level C, cartridge change out would 

Hearing protection during sample acquisition outside of the boring sample will be determine on a affected employees. Workers must evacuate to a safe 
- Reflective vest for high traffic areas take place at this point, if necessary. 

2) Transfer of contamination into clean areas case by case scenario. As a general rule of thumb, if you have to raise your voice to talk to area if sustained BZ concentrations exceed 10 ppm. 
- Hearing protection for high noise areas, or as 

someone who is within 2 feet of your location, noise levels may becoming excessive. 
directed on an operation by operation scenario. - Soap/water wash and rinse of the outer reusable 

Physical hazards Many of the contaminants of concern are solids, and are non- splash suit, as applicable 

4) Use machinery or multiple personnel for heavy lifts. Use proper lifting techniques. detectable using PIDffID direct reading instruments. Also, other Excessive chemical contaminant - Outer suit, boot covers, outer glove removal 

3) Noise site contaminants may adhere to or be pan of airborne 
concentrations impacting field crews during - RemovaVdisposal of non-reusable PPE (e.g., gloves) 

4) Lifting (muscle strains and pulls) 5) Use pinch bars or other equipment to keep hands from the point of operation. particulates generated dunng site activities. At Parcel C, this task are not anticipated. The following - Respiratory (face mask) protection removal 

5) Pinches and compressions significant concentrations of lead were detected in the soil to information is based on a contingency action 

6) Slip, trips; and falls 6) Preview work locations for unstable/uneven terrain.. potentially present an inhalation hazard. Generation of dusts at only. -Wash hands and face, leave contamination 
reduction zone 

7) Natural hazards (Insect/animal bites and stings) all Parcels, and particularly Parcel C, should be minimized to the 

8) Inclement weather 7) Avoid nesting areas, employ repellents. Report potential hazards to the SSO. greatest extent possible to avoid inhalation of contaminated Level C (at Parcel C only) 

particulates. Evaluation of dust concentrations will be qualitative 
8) Suspend or teninate operations until directed otherwise by SSO by observing work conditions for visible dust clouds or Upgrade to Level C protection may be necessary as 

accumulations. Potential exposure to contaminants attached to discussed under Hazard Monitoring if excessive dust 

dust particles will be controlled by using water to suppress dusts is observed in worker BZs at Parcel C, including: 

or by avoiding dust plumes. When working in Parcel C, upgrade -full-face Air-Purifying Respirator (APR) with a High 

to Level C protection shall occur anytime sustained visible dust Efficiency Particulate Air (HEPA) filter. 

is present in a worker’s BZ and termination of activities or - Standard field attire (long sleeve shirt; long pants) 

otherwise controlling dust are not options. - Tyvek coveralls and disposable boot covers. Note: 
PVC splash suit and impermeable boot covers 
required if a potential for splashes or contact with free 
product exists. Personnel must closely inspect all 
PPE prior to beginning any on-site activities. 
- Nitrfle gloves or leather gloves with surgical style 
inner gloves 
- Safety shoes (Steel toe/shank) 
- Hardhat (when overhead hazards exists, or 
identified as an operation requirement) 
- Reflective vest for high traffic areas 
- Heanng protection for high noise areas, as directed 
by the SSO. 

Mobilization/ 
Demobilization 

Physical Hazards 

1) Lifting (muscle strains and pulls) 
2) Pinches and compressions 
3) Slip, trips, and falls 
4) Moving machinery 
5) Natural hazards (Insect/animal bites and stings) 
6) Vehicuiar and iooi traffic 

1) Use machinery or multiple personnel for heavy lifts. Use proper lifting techniques. 
2) Use pinch bars or other equipment if caught in the machine point of operation. 
3) Preview work locations for unstable/uneven terrain. Barricade all excavations from access 
closer than two feet from the edge. 
4) All equipment will be 

Inspected in accordance with OSHA, and manufacturers design. 
Operated by knowledgeable operators and ground crew. 

Not required Level D - (Minimum Requirements) Not required 
- Standard field attire (sleeved shirt; long pants) 
- Safety shoes (Steel toe/shank) 
- Safety glasses 
- Hardhat (when overhead hazards exists, or 
identified as a operation requirement) 

I - Reflective vest for high traffic areas 
- Hearing protection for high noise areas, or as 
directed on an operation by operation scenario. 

Secure all loose articles to avoid possible entanglement. (Items in italics are deemed optional as conditions 
or the FOL or SSO dictate.) 

Employ safety belts and follow the site traffic rules. 
However, regulated patterns in and about 
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TASK+/HAZARDS/CONTROL MEASURES COMPENDIUM FOR 
NAVAL AIR STATION KEY WEST, KEY WEST, FLORIDA 
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Tasks/Operation/ 
Locations 

Decontamination of Sampling 
and Heavy Equipment 

Anticipated Hazards 
Chemical Hazards 

1) Air/particulate/water borne contaminants including 
SVOCs (primarily benzo(a)pyrene), pesticides 
(primarily DDT, DDE, and DDD), PCBs (e.g., Aroclor- 
1260) and metals (primarily arsenic, lead, and 
antimony). Except for lead at Parcel C, none of the 
contaminants are,expected to be present in significant 
concentrations to present an inhalation hazard during 
planned site activities. Personnel exposure is most 
likely to occur through inhalation of airborne particulate 
matter containing’these compounds, or through 
ingestion of contaminated soil or water by hand-to- 
mouth contact during soil disturbance activities. 
Further information on these contaminants is 
presented in Table 6-l. 

2) Decontamination fluids - Liquinox (detergent), 
acetone or methanol, and hexane 

Physical Hazatds 

3) Llling (muscle strains and pulls) 
4) Inclement weather 
5) Noise 
6) Flying projectiles 

Recommended Control Measures 
1) and 2) Use protective equipment to minimize contact with site contaminants and hazardous 
decontamination fluids. Obtain manufacturer’s MSDS for any decontamination solvents used 
onsite. Use appropriate PPE as identified on MSDS. 

3) Use multiple persons where necessary for lifting and handling sampling equipment for 
decontamination purposes. 

4) Suspend or terminate operations until directed otherwfse by SSO 

5) Use hearing protection when operating high pressure washer for extended periods of time 
(e.g., 30 minutes or longer). 

6) Wear appropriate PPE (i.e., splash shield & safety glasses) 

Hazard Monitoring 
Use visual observation, and real-time monitoring 
instrumentation to ensure all equipment has been properly 
cleaned of contamination and dried. 

Personal Protective Equipment 
For Heavy Equipment 
This applies to high pressure soap/water, steam 
cleaning wash and rinse procedures. 

Level D Minimum requirements - 
- Standard field attire (sleeved shirt; long pants) 
- Safety shoes (Steel toe/shank) 
- Chemical resistant boot covers 
- Nitrile outer gloves, cotton liners 
- PVC Rainsuits or PE or PVC coated Tyvek 
- Safety glasses underneath a splash shield 
- Ear plugs or ear muffs 
Respiratory protection is not anticipated for this 
activity. 

For sampling equipment (trowels, MacroCore 
Samplers, bailers, etc.), the following PPE is 
required 

Level D Minimum requirements - 
- Standard field attire (sleeved shirt; long pants) 
- Safety shoes (Steel toe/shank) 
- Nitrile outer gloves, cotton liners 
- Safety glasses underneath a splash shield 

In the event of overspray of chemical 
decontamination fluids employ PVC Rainsuits or 
PE or PVC coated Tyvek as necessary. 

Decontamination Procedures 
This decontamination procedure for Level D 
protection will consist of 

- Soap/water wash and rinse of outer reusable 
gloves 
- Soap/water wash and rinse of the outer reusable 
splash suit, as applicable 
- Removal/disposable of non-reusable PPE (e.g, 
gloves) 
-Wash hands and face, leave contamination 
reduction zone 

Equipment Decontamination - All heavy 
equipment decontamination will take place at a 
centralized decontamination pad utilizing steam or 
pressure washers. Heavy equipment, such as the 
drill rig will have the wheels and tires cleaned along 
with any loose debris removed, prior to transporting 
to the central decontamination area. Roadways shall 
be cleared of any debds resulting from the onsite 
activity. All equipment used in the exclusion zone 
will require a complete decontamination between 
locations and prior to removal from the site. The 
FOL or the SSO will be responsible for evaluating 
equipment arriving onsite and that which is to leave 
the site. No equipment will be authorized access or 
exit without this authorization. 

Evaluation will consist of 
- Visual inspection 
- Scanning equipment with monitoring instruments 

Equipment Decontamination - 

Sampling equipment will be decontaminated as par 
the requirements in the Sampling and Analysis Plan 
and/or Work Plan. 

Surveying Physical Hazards 

1) Slip, trips, and falls 

2) Natural hazards (Insect/animal bites and stings) 

3) Ambient temperature extremes (heat stress) 

1) Preview work locations for unstable/uneven terrain. 

2) Avoid nesting areas, use repellents. Report potential hazards to the SSO. 
3) Wear appropriate clothing for weather conditions. Provide acceptable shelter and liquids for field 
crews. Additional information regarding cold/heat stress concerns is provided in section 4 of the 
Brown & Root Environmental Health and Safety Guidance Manual. 

Not required Level D - (Minimum Requirements) 

- Standard field attire (sleeved shirt; long pants). 

Tuck pants into boots/socks and apply tape in 

grassy areas. 

- Safety shoes (Steel toe/shank) 

- Snake chaps in grass areas 

- Safety glasses 

- Hardhat (when overhead hazards exists, or 

;de,otified as a opeiatioii ieyilirement) 

- Reflective vest for high traffic areas 

(Items in italics are deemed optional as conditions 

or the FOL or SSO dictate.) 

MSDS for any decon solutions (Alconox, isopropanol, 
etc.) will be obtained and used to determine proper 
handling/disposal methods and protective measures 
(PPE, first-aid, etc.). 

Not anticipated given nature of task. 
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TaskslOperationl 
Locations 

donitorfng well development 
md purging . 

Anticipated Hazards Recommended Control Measures Hazard Monitoring Personal Protective Equipment Decontamination Procedures 

Chemical Hazards 1) Although not likely to be present in significant concentrations to present an inhalation hazard, lt is anticipated that potential contaminant concentrations Level D protection will be utilized for the initiation of 
screening for VOCs will be perfomed using real-time monitoring instrumentation. Action levels wfff be blow levels that could present a health hazard. activities. Personnel Decontamination will consist of a 

1) Air/particulate/water borne contaminants including and identified PPE will be used to control exposures to potentially contaminated media (air, water, 
SVOCs (primarily benzo(a)pyrene), pesticides soils, etc.). Generation of dusts should be minimized to the greatest extent possible. If airborne dusts 

Although VOCs are not anticipated to be present in significant 
soap/water wash and rinse for outer protective 

quantities to represent an inhalation hazard, a Photoionization 
Level D - (Minimum Requirements) equipment (boots, gloves, PVC splash suits, etc.). 

(primarily DOT, DDE. and DDD), PCBs (e.g., Aroctor- are observed, area wetting methods will be used to reduce the generation of dusts created during Detector w/ 10.6 eV UV lamp source or a Flame Ionization 
- Standard field attire (sleeved shin; long pants) This function will take place at an area adjacent to the 

1260) and metals (primarily arsenic, lead, and drilling activities. If area wetting methods are not feasible, upgraded levels of protection or termination 
- Tyvek coveralls and disposable boot covers if site activities. This procedure will consist of: 

antimony). Except for lead at Parcel C, none of the of actiiities will be used to minimize exposure to observed airborne dusts. 
Detector will be used to screen for VOCs. The following 

contaminants are expected to be present in significant 
guidance applies: 

surface contamination is present or if the potential for - Equipment drop 
soiling work attire etists. - Soap/water wash and rinse of outer boots and gloves 
- 

concentrations to present an inhalation hazard during 2) Decontaminate all equipment and supplies between boreholes and prior to leaving the site. 
planned site activities. Personnel exposure is most 

Source (e.g., borehole) monitoring will be conducted at 
Nitrite gloves with surgical style inner gloves for soil 

and groundwater sampling Note: For PPE Level C, cartrfdge change out would 

likely to occur through inhalation of airborne particulate 3) All equipment to be used will be 
regular intervals determined by the SSO. The SSO will - Safety shoes (steel toe/shank) take place at this point, if necessary. 

matter containing these compounds, or through - Inspected in accordance with Federal safety and transportation guidelines, OSHA 
also monitor the breathing zone (62) of all potentially - Safety glasses 

ingestion of contaminated soil or water by hand-to- (1926.600,.601,.602), and manufacturers design. 
affected employees. Workers must evacuate to a safe 

mouth contact during soil disturbance activities - Operated by knowledgeable operators and ground crew. 
area if sustained BZ concentrations exceed 10 ppm. 

- Hardhat (when overhead hazards exists, or - Soap/water wash and rinse of the outer splash suit, 
identified as a operation requirement) as applicable 
- 

- Used within establish safe zones and routes of approach 
Reflective vest for high traffic areas - Outer suit, boot covers, outer glove removal 

2) Transfer of contamination into clean areas or onto - Only manufacturer approved equipment may be used in conjunction with equipment repair 
Many of the contaminants of concern are solids, and are non- 
detectable using PID/FID direct reading instruments. Also, other 

- Hearing protection for high noise areas, or as - Respiratory (face mask) protection removal 

persons procedures (e.g., auger pins). site contaminants may adhere to or be part of airborne dusts or 
directed on an operation by operation scenarfo. -Wash hands and face, leave contamination 

reduction zone 

Physical hazards 

3) Pinch/compression points 

4) Noise 

In addition to equipment considerations, the safe operating procedures specified for the 
installation of monitoring wells task (page 1 of 5 of this table) must be observed during this task. 

4) Hearing protection will be used dunng all subsurface activities until the SSO can quantify 
associated noise levels. 

particulates generated during site activities. At Parcel C, Excessive contaminant concentrations 
significant concentrations of lead were detected in the soil to 
potentially present an inhalation hazard. Generation of dusts at 

impacting field crews during this task are not 
anticipated. The following information is based 

all Parcels, and particularly Parcel C, should be minimized to the 
greatest extent possible to avoid inhalation of contaminated 

on a contingency action only. 

dusts or padiculates. Evaluation of dust concentrations will be 
qualitative by observing work conditions for visible dust clouds or 

Level C (at Parcel C only) 

accumulations. Potential exposure to contaminants attached to 
dust particles will be controlled by using waterto suppress dusts 

Upgrade to Level C protection may be necessary as 

or by avoiding dust plumes. When working in Parcel C, upgrade 
discussed under Hazard Monitoring if excessive dust 

to Level C protection shall occur anytime sustained visible dust 
is observed in worker BZs at Parcel C, including: 

is present in a worker’s BZ and termination of activities or 
-full-face Air-Purifying Respimtor (APR) with a High 

otherwise controlling dust are not options. 
Efficiency Particulate Air (HEPA) filter. 
- Standard field attire (long sleeve shirt; long pants) 
- Tyvek coveralls and disposable boot covers. Note: 
PVC splash suit and impermeable boot covers 
required if a potential for splashes or contact with free 
product exists. Personnel must closely inspect all 
PPE prior to beginning any on-site activities. 
- Nitrile gloves or leather gloves with surgical style 
inner gloves 
- Safety shoes (Steel toe/shank) 
- Hardhat (when overhead hazards edsts, or 
identified as an operation requirement) 
- Reflective vest for high traffic areas 
- Hearing protection for high noise areas, as directed 
by the SSO. 
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Tasks/Operation/ 
Locations 

IDW management and moving 
IDW drums to storage area 

Anticipated Hazards 
Chemical Hazards 

1) Air/particulate/water borne contaminants including 
SVOCs (primarily benzo(a)pyrene), pesticides 
(primarily DDT, DDE, and DDD), PCBs (e.g., Aroclor- 
1260) and metals (primarily arsenic, lead, and 
antimony). Except for lead at Parcel C, none of the 
contaminants are expected to be present in significant 
concentrations to present an inhalation hazard during 
planned site activities. Personnel exposure is most 
likely to occur through inhalation of airborne particulate 
matter containing these compounds, or through 
ingestion of contaminated soil or water by hand-to- 
mouth contact during soil disturbance activities. 

Hazardous concentrations of carbon monoxide or 
nitrogen dioxide may be generated while operating 
equipment within buildings. 

Further information on all potential site contaminants is 
presented in Table 6-1. 

2) Transfer of contamination into clean areas 

Physical hazards 

3) Noise 
4) Lifting (muscle strains and pulls) 
5) Pinches and compressions 
6) Slip, trips, and falls 
7) Natural hazards (Insect/animal bites and stings) 
8) Inclement weather 

TASKS/HAZARDS/CONTROL MEASURES COMPENDIUM FOR 
NAVAL AIR STATION KEY WEST, KEY WEST, FLORIDA 

PAGE 5 OF 6 

Recommended Control Measures 
1) Although not likely to be present in significant concentrations to oresent an inhalation hazard. 
screeningfor VOCswill be performed using real-time monitoring instrumentation. During 
operations within buildings, ventilation and air movement through work areas will be increased to 
aid in removing equipment exhaust gases. If possible, external venting of exhaust gases from the 
drill rig (or other internal combustion equipment) via flexible tubing to roof vents or windows will be 
used. If equipment is operated indoors for extended periods of time (e.g., greater than 30 
minutes), the level of carbon monoxide (gasoline-powered equipment) or nitrogen dioxide (diesel- 
powered equipment) will be monitored using portable instruments. Also, generation of dusts 
should be minimized to the greatest extent possible to avoid exposure to patticuiates. If airborne 
dusts are observed, area wetting methods will be used to reduce the generation of dusts created 
during drilling activities. If area wetting methods are not feasible, upgraded levels of protection or 
tenination of activities will be used to minimize exposure to observed airborne dusts. 

2) Decontaminate all equipment and supplies, if they become contaminated, between locations 
and prior to leaving the site. 

3) When working near heavy equipment, use.hearing protection. 

4) Use machinery or multiple personnel for heavy lifts. Use proper lifting techniques. 

5) Use pinch bars or other equipment to keep hands from the point of operation. 

6) Preview work locations for unstable/uneven terrain. 

7) Avoid nesting areas, employ repellents. Report potential hazards to the SSO. 

6) Suspeod or terminate operations until directed otherwise by SSO 

Hazard Monitoring 
ft is anticipated that potential contaminant 

Personal Protective Equipment 
Level D protection will be utilized for the initiation of 
all activities. 

Level D - (Minimum Requirements) 
- Standard field attire (sleeved shin; long pants) 
- Tyvek coveralls and disposable boot covers if 
surface contamination is present or if the potential for 
soiling work attire exists. 
- Nitrile gloves with surgical style inner gloves for soil 
and groundwater sampling 
- Safety shoes (steel toe/shank) 
- Safely glasses 
- Hardhat (when overhead hazards exists, or 
identified as a operation requirement) 
- Reflective vest for high traffic areas 
- Hearing protection for high noise areas, or as 
directed on an operation by operation scenario. 

Excessive chemical contaminant 
concentrations impacting field crews during 
this task are not anticipated. The following 
information Is based on a contingency action 
only. 

Level C (at Parcel C only) 

Upgrade to Level C protection may be necessary as 
discussed under Hazard Monitoring if excessive dust 
IS observed in worker BZs at Parcel C, including: 
-full-face Air-Purifying Respirator (APR) with a High 
Efficiency Particulate Air (HEPA) filter. 

Standard field attke (long sleeve shirt; long pants) 
Tyvek coveralls and disposable boot covers. Note: 

PVC splash suit and impermeable boot covers 
squired if a potential for splashes or contact with free 
lroduct exists. Personnel must closely inspect all 
‘PE prior to beginning any on-site activities. 

Nitrile gloves or leather gloves with surgical style 
nner gloves 

Safety shoes (Steel toe/shank) 
Hardhat (when overhead hazards exists, or 

dentified as an operation requirement) 
Reflective vest for high traffic areas 
Hearing protection for high noise areas, as directed 

)y the SSO. 

Personnel Decontamination will consist of a 
soap/water wash and rinse for outer protective 
equipment (boots, gloves, PVC splash suits, etc.). 
This function will take place at an area adjacent to the 
site activities. This procedure will consist of: 
- Equipment drop 
- Soap/water wash and rinse of outer boots and gloves 

Note: For PPE Level C, cartridge change out would 
take place at this point, if necessary 

- Soap/water wash and rinse of the outer splash suit, 
as applicable 
- Outer suit, boot covers, outer glove removal 
- Respiratory (face mask) protection removal 
-Wash hands and face, leave contamination 
reduction zone 
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Tasks/Operation/ 
Locations Anticipated Hazards Recommended Control Measures Hazard Monitoring Personal Protective Equipment Decontamination Procedures 

Miscellaneous tasks, including Chemical Hazards 1) Although not likely to be present in significant concentrations to present an inhalation hazard, It is anticipated that potential contaminant concentrations at 
cleaning of sump pits in Building screening for VOCs will be perfoned using real-time monitoring instrumentation. During outdoor locations will be below levels that could present a All operations are to be initiated in Level D Personnel Decontamination will consist of a 

103 (prior to soil borings) and 1) Air/particulate/water borne contaminants including operations within buildings, ventilation and air movement through work areas will be increased to health hazard. Concentrations of carbon monoxide and protection. Level D protection constitutes the soap/water wash and rinse for outer protective 

removal of concrete at SVOCs (represented as waste oils) and VOCs aid in removing equipment exhaust gases. If possible, external venting of exhaust gases from nitrogen dioxide inside buildings, however, may reach following minimum protection equipment (boots, gloves, PVC splash suits, etc.). 

Building 104. (represented as gasoline) present in sump pit liquids. vacuum truck (or other internal combustion equipment) via flexible tubing to roof vents or windows 
- Standard field attire (sleeved shirt; long pants) This function will take place at an area adjacent to the 

Hazardous concentrations of carbon monoxide or will be used. If equipment is operated indoors for extended periods of time (e.g., greater than 30 
hazardous levels depending on the duration of equipment 
use and other factors. - Safety shoes (Steel toe/shank) site activities. This procedure will consist of: 

nitrogen dioxide may be generated if operating minutes), the level of carbon monoxide (gasoline-powered equipment) or nitrogen dioxide (diesel- 
- Safety glasses - Equipment drop 

equipment within buildings. powered equipment) will be monitored using instruments. Although VOCs are not anticipated to be present in significant 
- Hardhat (for excavator operations and when -Soap/water wash and rinse of outer boots and gloves 

2) Decontaminate all equipment and supplies prior to leaving the site. quantities to represent an inhalation hazard, a Photoionization 
overhead hazards exist) - Soap/water wash and rinse of the outer reusable 

Further information on all potential site contaminants is 3) All equipment to be used will be 
- 

Detector w/ 10.6 eV UV lamp source or a Flame Ionization 
Reflective vest for high traffic areas splash suit, as applicable 

presented in Table 6-1. - Inspected in accordance with Federal safety and transportation guidelines, OSHA Detector will be used to screen for VOCs. The following 
- Hearing protection for high noise areas, as directed -Outer suit, boots, and outer glove removal 

(1926.600,.601,.602), and manufacturers design and documented as such using the Equipment guidance applies: 
by the SSO. - Removakdisposal of non-reusable PPE (e.g., gloves) 

2) Transfer of contamination into clean areas or onto Record Sheet (See Section 10.0 of the B&R Environmental Health and Safety Guidance Manual). 
- Tyvek coveralls if the potential exists for soiling -Wash hands and face, leave contamination 

persons - Operated by knowledgeable operators and ground crew. Source (e.g., sump pit) monitoring will be conducted at regular 
work attire (or PVC-coated coveralls depending on reduction zone 

- Used within establish safe zones and routes of approach intervals determined by the SSO. The SSO will also monitor 
the degree of free product present). 

Physical hazards - Only manufacturer approved equipment may be used in conjunction with equipment. the breathing zone (BZ) of all potentially affected employees. 
- Nitrile gloves with surgical style inner gloves (if 

Workers must evacuate to a safe area if sustained BZ 
contacting sump pit liquids) or leather gloves (if 

3) Contact/entanglement with rotating equipment or In addition, the following safe operating procedures will be incorporated: concentrations exceed 10 ppm. 
handling concrete or other debrfs) 

machinery - All personnel not directly supporting this operation will remain at least 25 feet from the point of 
- Rubber boots when entering sump pits where liquid 

operation. 
is present or anytime contact with liquids is 

4) Noise 
Generation of dusts should be minimized to the greatest extent 

- Excavator buckets or other projecting devices shall be at least 20 feet from overhead power possible to avoid inhalation of contaminated dusts or 
anticipated. 

sources and a minimum of 3 feet from underground utilities. particulates. Evaluation of dust concentrations will be qualitative 
5) Energized systems - Hand signals will be established prior to the commencement of the operation. by observing work conditions for visible dust clouds or 

- Work areas will be kept clear of clutter. 
6) Lifting 

accumulations. Exposure to dust will be controlled by using 
- Secure all loose articles to avoid possible entanglement. water to suppress dusts or by avoiding dust plumes. 
- All equipment shall be equipped with movement warning systems. 

,7) Foot and equipment traffic - All personnel working in high equipment traffic areas are required to wear reflective vests for 
high visibility, and to establish unimpeded work areas around the operation. This activity may 

When operating equipment the SSO will also monitor the BZ 

8) Inclement weather require areas of the building to be cordoned off during this operation. 
of all workers potentially exposed to carbon monoxide or 

- All personnel will be instructed in the location and operations of the emergency shut off 
nitrogen dioxide (depending on the type of equipment), with 

9) Confined Space Entry Hazards device(s) if available. This device will be tested initially (and then periodically) to insure its 
the following guidance: 

operational status. 
10) Pinch/compression points - Areas will be inspected prior to the movement of excavator and support vehicles to eliminate 

- Workers must evacuate to a safe area if sustained BZ 

any physical hazards. This will be the responsibility of the FOL and/or SSO. 
concentrations of carbon monoxide exceed 25 ppm averaged 

- Excavators, vacuum trucks, and support vehicles will be moved no closer than 3 feetto floor 
over a 5 minute period. 

openings, sidewalls, and pits. 
4) Excessive noise levels will be controlled through the use of hearing protection. Anticipated 

OR 

excessive noise level operations include the following: 
- Heavy equipment operation including backhoes and multi-axle vehicles, etc. 

- Workers must evacuate to a safe area if sustained BZ 

Any piece of equipment or operation that has the potential to generate excessive noise levels (You 
concentrations of nitrogen dioxide exceed 3 ppm averaged 

must raise your voice to speak to someone within two feet of where you are standing) will require 
over a 5 minute period. 

hearing protection until sound level measurements and/or noise dosimetry may be conducted to 
quantify the associated noise levels. 
5) All utility clearances shall be obtained and/or related systems de-energized prfor to equipment 
entering sump pits or moving concrete. Confirmation shall be obtained from Base personnel that 
systems are de-energized. Failure to energize a system shall not be considered the sole indicator of 
whether or not the system is de-energized 
6) Use machinery or multiple personnel for heavy lifts. Use proper lifting techniques. Unless the 
approximate weight of debris is known, assume it is too heavy for personnel to lift and use 
mechanical assistance for the lift. 
7) Traffic and equipment considerations are to include the following: 
- Establish safe zones of approach for personnel (i.e. bucket an + 3 feet). 
- Secure all loose articles of clothing. 
- A.!! equipment sha!! be eqtlipped with rr ,ovemsnt wa.ming systems. 
- Use safety belts and follow the site traffic rules. 
Traffic patterns will be dictated supporting onsite activities. However, regulated patterns in and about 
the work zones will be established to safely control moving equipment, vehicles, and pedestrians 
around the area of operation. 
8) Suspend or terminate operations until directed otherwise by SSO 
9) Sump pits that are to be entered will be treated as permit required confined spaces until proven 
otherwise. Operations will be performed consistent with the requirements of the B&R Environmental 
Confined Space Entry Program (Attachment A of this HASP). The SSO will be responsible for 
performing confined space monitodng and completing confined space permits. 
10) Use pinch bars, other devices, or personnel avoidance to keep hands from the point of 
operation during concrete or equipment handling. Extreme caution must be practiced while 
excavator/backhoe is loaded with concrete. 
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6.0 HAZARD ASSESSMENT AND CONTROLS 

This section provides reference information regarding the chemical and physical hazards which rnay be 

associated with activities that are to be conducted as part of the scope of work. Table 6-l provides 

specific information related to the various chemical hazards that may be present or generated at the 

planned project areas within NAS Key West. Specifically, toxicological information, exposure limits, 

symptoms of exposure, physical properties, and air monitoring and sampling data are discussed in the 

table. 

6.1 CHEMICAL HAZARDS 

6.1 .l Site Contaminants 

Information provided regarding previous site activities and potential sources of contamination indicates the 

following classes of contaminants: 

l Volatile organic compounds, primarily gasoline (assumed contaminant of sump pits) 

l Semi-volatile organic compounds (SVOCs), primarily benzo(a)pyrene and waste oils (assumed 

contaminant of sump pits) 

l Polychlorinated Biphenyls (PCBs) 

l Pesticides, primarily DDT, DDE, and DDD 

l Metals, primarily lead, arsenic, and antimony 

It is anticipated that the greatest potential for exposure to site contaminants is during intrusive activities 

(soil borings, soil sampling, and groundwater sampling). Except for lead at Parcel C, none of the 

contaminants are expected to be present in significant concentrations to present an inhalation hazard 

during planned site activities. Therefore, the likelihood of exposure to chemical hazards is considered to 

be minimal based on the number of locations to be investigated and the contaminant concentrations 

identified during prior sampling programs. Personnel exposure is most likely to occur through inhalation of 

airborne particulate matter containing these compounds, or through ingestion of contaminated soil or 

water by hand-to-mouth contact during soil disturbance activities. For this reason, Personal Protective 

Equipment (PPE) and basic hygiene practices (washing face and hands before leaving site) will be 
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Substance 
Lead 

>arbon 
nonoxide 

CAS No. 

7439-92-1 

630-06-O 

TABLE 6-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA FOR NAVAL AIR STATION KEY WEST 

KEY WEST, FLORIDA 
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Air Monii 
Inf 

larticulate fom 
Unable to be 

detected by 
tither PID or 
-ID. 

‘ID: Ionization 
rotential 14.01 
rV, relative 
esponse is 
tnknown. 

:ID: Relative 
esponse ratio 
s unknown 
rowever is 
,onsidered 
letectable. 

:or this 
lperation an 
fltra PhD 4 
;as meter will 
le used to 
jentify and 
quantify levels 
f carbon 

nonoxide 
generated 
Hithin the area 
jf 0 i3idOii. 

ng/Sampllng 
nation 

lir samole usina a 
nixed cellulose- 
?ster filter; or 
iN0, or H202 
fesorption; or 
Atomic absorption 
fetection. NIOSH 
Jlethod #7062 or 
17300. 

iir sample using 
rag collection; 
ilectrochemical 
analysis. 

sampling and 
analytical protocol 
i accordance with 
JIOSH Method 
IS340 

Exposure Limits 

XHA: 
I.05 mg/m’ 

KGIH: 
1.15 mum3 

JIOSH: 
I.10 ms/m” 

DLH: 100 mg/m3 as lead 

IIOSH/OSHA: 35 ppm; 200 ppm 
Ceiling) 

ICGIH: 25 ppm 

DLH: 1200 ppm 

Warning Property Rating 

The use of a air purifying, full- 
face respirator with high 
efficiency particulate air filter 
for up to 2.5 mg/m3. 

Recommended gloves: 
This is in the particulate form. 
Therefore any glove suitable 
to prevent skin contact (Nitrile 
has been the one most widely 
used for the other 
substances). 

This material is a colorless, 
odorless gas - Warning 
properties are considered 
poor (Odor threshold: 
100,006 ppm). 

Carbon monoxide canister 
with a window-cator can be 
used for concentrations not to 
exceed 1,500 ppm. 

This materfal exhibits no 
associated skin hazard 
unless in its cryogenic fon 
which is not the case. 
Therefore any gloves suitable 
for the operations identified. 

Physical Properties 

Boiling Pt: 3164°F: 1740°C 
Melting Pt: 621°F; 327OC 
Sofublllty: Insoluble 
Flash Pt: Not applicable 
(Airborne dust may bum or 
explode when exposed to 
heat, flame, or incompatible 
chemicals) 
LEfJLFL: Not applicable 
UEUUFL: Not applicable 
Vapor Density: Not available 
Vapor Pressure: 0 mmHg 
Specific Gravity: 11.34 
Incompatiblllties: Strong 
oxidizers, peroxides, sodium 
acetylide, zirconium, and 
acids 
Appearance and Odor: 
Metal: A heavy ductile, soft 
gray solid. 
Boiling Pt: -313°F; -192°C 
Melting Pt: <-337°F; c-205” 

~ofubfllty: 2% 
Flash Pt: Not applicable 
(Gas) 
LELRFL: 12.5% 
UEfJUFL: 74% 
Vapor Density: RGasD 0.97 
Vapor Pressure: ~35 atm 
Specific Gravity: 0.97 
Incompatibilities: Strong 
oxidizers, bromine trifluoride, 
chlorine trifluortde, lithium 
Appearance and Odor: 
Colorless ododess gas. 

Health Hazard Information 

Overexposure to this substance 
via ingestion or inhalation may 
result in metallic taste in the 
mouth, dry throat, thirst, 
Gastrointestinal disorders 
(burning stomach pain, nausea 
vomiting, possible diarrhea 
sometimes bloody or black, 
accompanied by severe bouts 
of colic), CNS effects (muscular 
weakness, pain, cramps, 
headaches, insomnia, 
depression, partial paralysis 
possibly coma and death. 
Extended exposure may result 
in damage to the kidneys, 
gingival lead line, brain, and 
anemia. 

Signs and symptoms 
associated with overexposure 
to carbon monoxide are 
typically associated with its 
oxygen depriving capabilities to 
the cells of the body. As with 
other chemical asphyxiants 
most signs and symptoms are 
associated with the brain and 
heart which are most sensitive 
to the affects brought on by 
deprivation of oxygen. Some 
signs and symptoms may 
include cherry red color of the 
skin or possible pallor and 
cyanosis, mild headache with 
increasing severity as 
camoxyhemoglobin 
concentrations build, irritability, 
impaired judgement, rapid 
fatigue, dizziness, confusion, 
severe ataxia, possible coma, 
and respiratory failure and 
death. 
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Substance 

Vsenic 

lenzo(a) 
ryrene 

50-32-E 

I Air Monitoring/Sampling 

-This 
substance is 
unable to be 
detected by 
PID/FID. 

.mation 

Air sample using a 
particulate filter- 
acid desorption; 
AAS detection. 
Sampling and 
analytical protocol 
shall proceed in 
accordance with 

Exposure Limits 

OSHA: 
Organic compounds 
0.5 mg/mJ 
Inorganic compounds 
0.01 mg/ms 

NIOSH: (Ceiling) 0.002 mg/m3 

NIOSH Method 
#7900. 

ACGIH: 0.2 mg/m3 

IDLH: 5 mgIm3 as arsenic 

Particulate form Air sample using a OSHA: 0.2 mg/m3 NIOSH: 0.1 
-This glass fiber or silver mg/m3 

1 membrane filter; 
~ analysis by gas 
chromatographyfinfr 
ared or other 
spectrophotometrfc 
method or 
colorimeter. 
Sampling and 
analytical protocol 
shall proceed in 
accordance with 
NIOSH Method 
#1(166). 

substance is 
not detectable 
using a PID or 
FID 

properties to indicate _ 
presence and thereby 
detection. 

Recommended APR 
Cartridge: Suitable for dust 
and fume. Organic vapor acid 
gases with HEPA filter. This 

i substance may be presented 
as a pesticide, therefore a 
cartridge suitable for 
pesticides (MSA-GMP). 

Recommended Gloves: 
This is in the particulate form. 
Therefore any glove suitable 
to prevent skin contact (Nitrile 
has been the one most widely 
used for the other 
substances). 

Adequate - use a full-face air- 
purifying respirator with 
dust/mist cartridge up to IO 
mg/m3. 

Recommended glove: 
Nitrile 

Physical Properties 

Boiling Pt: sublimation @ 
1134°F; 612°C 

Health Hazard Information 

Overexposure to this substanc 
through inhalation or ingestion 

Melting Pt: 1497°F; 814°C may result in ulceration-of the 
@ 36 atm nasal septum, GI disturbances 
Solubility: Insoluble in water; resulting in violent purging and 
soluble in nitric acid vomiting, hoarse voice, sore 
Flash Pt: Nonflammable, throat, excessive salivation, 
however, airborne in the form padpheral neuropathy 
of a dust this substance will (numbness and burning 
support combustion sensations beginning at the 
LELILFL: Nonflammable extremities followed by motor 
UEUUFL: Nonflammable weakness), respiratory irrttatior 
Vapor Density: Not available leading to possible Pulmonary Vapor Pressure: t mmHg @ edema. Skin or eye contact 

372°C (sublimes) may result in irritation, 

Specific Gravity: 5.73 conjunctiva, denatitis, and 

Incompatibilities: Oxidizers, hyperpigmentation (darkening 

halogenszinc. lithium, of the areas exposed) of the 

azides, and acetylides skin. This substance has beer 

Appearance and odor: Gray judged to be a Human 
to black, brittle, crystalline, carcinogen by NTP, and IARC. 

amorphous, odortess. 

Boiling Pt: 594OF; 312% Regulated primarily as a result 
Melting Pt: 354°F; 179°C of potential carcinogenic 
Solubility: insoluble properties. Listed by NTP, 
Flash Pt: Not available IARC. and ACGIH as 
LEULFL: Not available carcinogenic. 
UELAJFL: Not available 
Vapor Density: Not available 
Vapor Pressure: 10 mmHg 
@ 594°F; 312°C 
Specific Gravity: Not 
available 
Incompatibilities: Not 
available 
Appearance and Odor: 
Yellow odorless crystals. 
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TABLE 6-1 
CHEMICAL, PHYSICAL; AND TOXICOLOGICAL DATA FOR NAVAL AIR STATION KEY WEST 

KEY WEST, FLORIDA 
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Substance 

litrogen 
lioxide 

)DT and the 
najor 
netabolites; 
)DD and 
IDE. 

Air Monitoring/Sampling . 
CAS No. Information Exposure Limits 

10101-44-O PID: ionization Molecular sieve OSHA: 5 ppm (Ceiling) 
potential 9.75 tube followed by 
eV. visible NIOSHIOSHA: 1 ppm (STEL) 

spectrophotometry 
FID: Non- analysis, detector ACGIH: 3 ppm (TWA); 5 ppm 
combustible tubes, or other (STEL) 

direct-reading 
NO? -specific instruments. IDLH: 20 ppm 

50-29-3 

72-64-6 

72-55-9 

Warning Property Rating Physical Properties Health Hazard information 
This material is a reddish- Boiling Pt: 70°F Exposure to nitrogen dioxide 
brown gas with a pungent, may cause severe breathing 
acrid odor - Warning 

Melting Pt: 115°F 
difficulties which are usually 

properties are considered 
Solubility: Miscible in all 

delayed in onset and which ms 
Poor (Odor threshold: 5 PPm). 

proportions (reacts to form 
cause death. Recovery may bj nitric acid and nitric oxide) 

This matenai exhibits no 
Flash Pt: Not applicable slow (2-3 weeks) with possible 

relapse and possible 
associated skin hazard 

(Gas) 
LEL/LFL: NA 

instruments are 
permanent lung damage. 

unless in its liquid form or at UEfJUFL: NA 
available and 

Pneumonia may occur. 
Sampling and high concentrations. 

should be used analytical protocol 
Vapor Density: 2.63 Irritation of the eyes, nose, 

Therefore any gloves suitable 
whenever in accordance with for the operations identified 

Vapor pressure: 720 mm throat, and wet skin may occur 

exposure is NIOSH Method 
Hg with acute exposures. Nitrogen 

would be appropriate. dioxide is a respiratory irritant. 
anticipated. #6014 

Specific Gravity: 1.44 
Incompatibilities: 
Combustible material, water, 
chlorinated hydrocarbons, 
carbon disulfide, ammonia. 
Reacts with water to form 
nitric acid. 
Appearance and Odor: 
Reddish-brown gas with a 
pungent, acnd odor. 

Substance is Air sample using a OSHA; ACGIH: Adequate - Can use air Boiling Pt: 230°F: 110°C 
not volatile, I.P. binder free, glass 1 mglm3 

Large doses are followed by 
purifying respirator with high vomiting due to gastric irritatior 

is unknown, fiber filter; isoctane efficiency particulate air filter 
Melting Pt: 226°F; 108°C 

detection by desorption; gas NIOSH: 0.5 mg/m3 (HEPA). 
Solubility: Insoluble diarrhea may follow. 

Numbness and parethesias of 
PID is chromatography- 

Flash Pt: 162-171OF; 72-77” 
C tfie lips tongue and face 

unknown. electron capture Recommended glove: LELRFL: Not available associated with malaise, 
Substance non- detector. Sampling Nitrile acceptable for UEfJffFL: Not available 
combustible, and analytical 

headache, sorethroat, fatigue 
incidental contact. and weakness. COarSe tremor 

therefore a FID protocol will 
Vapor Density: Not available 
Vapor Pressure: Low (usually first of the neck, head, 

is anticipated to proceed in 
have reduced accordance with 

Specific Gravity: 0.99 and eyelids). This may be 
accompanied by confusion, 

response to NIOSH Method 
incompatibilities: Strong 

DDT. #3(S274). 
oxidizers and alkalis apprehension, and depression. 

Appearance and Odor: Convulsions may result and 

Colorfess crystals or off-white death may occur from 
powder with a slight aromatic resPfratofY failure. DDT is 
odor absorbed and retained in the fa 

of humans. Chronic exposure 
may result in damage to the 
liver, kidneys and Peripheral 
Nervous System. DDT is 
recognized as possessing 
c~rcinogenir- nmn&& by ‘.-r-.-r 
IARC and NTP. 
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Substance 

\rocfor-1260 
Polychlorinate 
I Biphenyf, 
‘CB) it should 
)e noted that 
his substance 
s 
epresentative 
d the more 
:ommon 
Somers 
\rocfor - 1242, 
254, which 
nay be 
Incountered. 

3asoline 

L 

TABLE 6-1 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA FOR NAVAL AIR STATION KEY WEST 

KEY WEST, FLORIDA 
PAGE 4 OF 5 

Air Monitoring/Sampling 
CAS No. information 

11096-82-5 Substance is 1 Air sample using a 
not volatile 

53469-21-9 (VP=O.OOOOS 
(42%) mmHg), I.P. is 

unknown 
11097-69-I however is 

(54%) anticipated to 
be elevated, 
therefore, PID 
is not 
anticipated to 
detect 
substance. 

Substance is 
non 
combustible 
and as a result 
will not be 
detected by 
FID. 

particulate filter, 
Florisif sorbent tube 
with glass fiber 
filter; hexane 
desorption; gas 
chromatography 
electron capture 
detector. Sampling 
and analytical 
protocol shall 
proceed in 
accordance with 
NIOSH Method 
#5503 (PCBs). 

components of 
gasoline range 
from 100 _ 
200% for PID 
and FID 
detection. 

8006-61-9 Relative See components 
response ratios for measurement 
for the considerations. 

L 

Exposure Limits 

ISHA; ACGIH: 
b.5 mg/m3 (skin) 

JIOSH: 
I.001 mg/m3 

DLH: 5mg/m3 

KGIH & OSHA: 
IO0 ppm 
iO0 ppm STEL 

4fOSH: Reduce to lowest feasible 
:oncentration. 

Warning Property Rating 
Inadequate - However due to 
the low volatility it is assumed 
unless agitated this 
substance does not present a 
volatile vapor or gas 
respiratoty threat. For dusty 
conditions where this material 
may cling to parficulates, use 
a HEPA filter. 

APRs are approved for 
escape only when 
concentrations exceed the 
exposure limits. 
Concentrations greater than 
the exposure limits require 
PAPR or supplied air 
respirators. 

Recommended glove: Butyl 
rubber >24 hrs; Neoprene 
rubber >24.00 hr.?.; Silver 
shield or Viton (for pure 
product). 

Respiratory Protection: 
Odor threshold 0.7 ppm, 
adequate air purifying 
respirator with organic vapor 
cartridges up to 100 ppm. 

Recommended Gloves: 
Nitrile ~6.00 hrs; PV alcohol 
>6.00 hrs; Viton/neoprene 
93.00 hrs 

Phvsicaf Prooerties 
Boiling Pt: distillation range 
689- 734°F; 365-390°C 
Melting Pt: -2 to 50°F; -19 to 
10°C 
Solubility: Insoluble 
Flash Pt: Not applicable 
LEULFL: Not applicable 
UEfJfJFL: Not applicable 
Nonflammable liquid, 
however, exposure to fire 
results in black soot 
containing PCBs, 
dibenzofurans, & chlorinated 
dibenzo-p-dioxins 
Vapor Density: N6t available 
Vapor Pressure: 0.00006 - 
0.001 mmHg 
Specific Gravity: 1.566 @ 
60°F; 155°C 
incompatibilities: Strong 
oxidizers 
Appearance and Odor: 
Colorless to pale yellow, 
viscous liquid or solid 
(Aroclor 54 below 50°F) with 
a mild, hydrocabon odor 
Boiling Pt: 102°F; 39°C 
Melting Pt: Not available 
Solubiky: Negligible 
Flash Pt: -50°F; -45OC 
LEULFL: 1.4% 
UEfJfJFL: 7.6% 
Vapor Density: -5 
Vapor Pressure: 38-300 
mmHg (varies seasonally) 
Specific Gravity: 0.74 @ 
20/2O”C 
Incompatibilities: Strong 
oxidizers, peroxides, strong 
acids, and perchlorates 

Health Hazard Information 

rhis substance is irritating to 
he eyes and skin. Chronic 
?ffects of overexposure may 
nclude potential to cause liver 
jamage, chloracne, and 
sproductive effects. 
qecognized as possessing 
:arcinogenic properties by 
VIOSH, and NTP. 

3verexposure to this substance 
nay result in irritation to the 
3yes, skin, and mucous 
nembranes. Systemically, 
leadache, fatigue, blurred 
/ision, dizziness, slurred 
;peech, confusion, possible 
:onvulsion. and chemical 
meumonia (aspiration). 

‘rolonged or chronic exposures 
nay result in possible liver or 
tidney damage. Components 
If this substance have been 
determined to be confirmed 
iuman carcinogens. 



Substance 

Naste Oils 

211 information 
s based on 
nineral oil 

Zntimony 

CAS No. 

V.E. 
3012-95-l for 
nineral oil 

7440-36-o 

TABLE 6-l 
CHEMICAL, PHYSICAL, AND TOXICOLOGICAL DATA FOR NAVAL AIR STATION KEY WEST 
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T Air Monitoring/Sampling 
Inf 

laries between 
ractions 
lowever waste 
)ils tend to be 
ess volatile. 
The FID tends 
o handle the 
onger chained 
tliphatic 
lydrocarbons 
nore efficiently 
han its PID 
:ounterparl and 
vould be 
ielected as the 
nstrument of 
:hoice. 

‘articulate form 
unable to be 

letected by 
‘ID/FID. 

nation 

sampling and 
malytical protocol 
ihall be in 
accordance with 
JIOSH Method 
15026 is the 
ecommended 
nethod for mineral 
)il mist. 

Iir sample using 
jarticulate filter: 
lcid desorption; 
atomic absorption 
;pectrometry 
‘eCam Sampling 
md analytical 
,rotocol shall 
troceed in 
accordance with 
JIOSH Method 
1261. 

T Exposure Limits 

4CGIH; NIOSH: 
5 mg/m” (Oil mists); 
IO mg/m3 STEL 

XHA: 
j mg/mJ(Oil mists) 

XHAINIOSHIACGIH: 0.5 mgim’ 

DLH: 50 mglm3 

Warning Property Rating 

\lon-volatile substance. 
herefore no respiratory 
)rotection is required. In an 
aerosol fon dust and mist 
.espirator would be 
zonsidered acceptable for up 
0 500 mg/ml. 

?ecommended gloves: Any 
jlove suitable to prevent skin 
:ontact (Nitrife has been the 
me most widely used for the 
)ther substances, and will be 
acceptable). 

aetallic taste resulting from 
exposure. 

?ecommended Air 
‘urifying Cartridges: 
‘rotect from dusts, fumes, 
tnd mists use HEPA filters. 

lecommended gloves: 
rhis is in the particulate form. 
rherefore any glove suitable 
o prevent skin contact. 

Physical Properties 

Boiling Pt: 680°F; 360°C 
Melting Pt: Not available 
Solubifity: Insoluble 
Flash Pt: 275500°F; 135 
260°C depends on the 
distillation fraction 
LEfAFL: Not available 
UEL/UFL: Not available 
Vapor Density: Not available 
Vapor Pressure: ~0.5 
mmHg 
Specific Gravity: 0.90 
incompatibilities: None 
reported 
Appearance and odor: 
Colorless, oily, with an odor 
of burned lubricating oil. 
Boiling Pt: 2975°F; 1635°C 
Melting Pt: 1166’Y; 630°C 
Sofubfffty: Insoluble 
Flash Pt: Nonflammable 
LEfAFL: Nonflammable 
UELIIIFL: Nonflammable 
NOTE: This substance is 
nonflammable but may 
present a moderate explosion 
hazard when airborne dusts 
of an adequate concentration 
are exposed to flames. 
Vapor Density: Not available 
Vapor Pressure: 1 mmHg ‘@ 
1627OF; 886°C 
Specific Gravity: 6.684 @ 
77°F; 25°C 
incompatibles: Acids, 
oxidizers, halogens 
Appearance and odor: 
silvery gray, lustrous metal 

Health Hazard information 
Winor irritation to the eyes, skin 
and respiratory system. 

rhis substance is considered a 
loison by ingestion, irritating to 
he skin and mucous 
nembranes causing 
nflammation to the nose, 
nouth, and throat. Chronic 
exposure may result in some 
arms of dermatitis. 
ngestion may result in a 
netallic taste, vomiting, colic, 
md diarrhea. 
Chronic exposure may result in 
Iddition to those stated above 
ndigestion, loss of appetite and 
veight, and diartiea. Sores in 
he mouth along with a sore 
hroat help distinguish this form 
)f poisoning from other forms 01 
netallic poisoning such as lead 
md arsenic. 
nhalation at excessive 
:oncentrations may result in 
lifficulty in breathing, 
leadaches and a bloody 
lischarge from the nose, and 
:hemicaf pneumonitis. 
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**._ 
extremely important. Wetting procedures will be initiated if any tasks produce visible dust in workers’ 

breathing zones. Additional information on these and other potential contaminants is presented in 

Table 6-1. 

6.1.2 Activitv-Generated Contaminants 

Some work activities will involve the use of diesel or gasoline-powered equipment (drill rigs) within a 

building. The potential exists, therefore, for workers to be exposed to constituents of exhaust gases such 

as carbon monoxide or nitrogen dioxide (primary concern associated with nitrogen oxides). Carbon 

monoxide is more the contaminant of concern when gasoline-powered equipment is operated; nitrogen 

oxides are more the concern when diesel-powered equipment is used. 

Carbon monoxide is a lethal, colorless and odorless gas that, even at non-lethal concentrations, can 

temporarily impair a worker’s coordination and thinking because of a decrease in the amount of oxygen 

being carried to the body tissues (including the brain). The extent of this impairment is highly dependent 

upon the worker’s health, the workload, and the amount of carbon monoxide intake from non-occupational 

sources, such as cigarette smoking. If the impairment is significant, a worker performing potentially 

dangerous operations, such as drilling, could become fatally injured as a result of the worker’s inability to 

,_, ---. avoid the work-related hazards. 

Nitrogen dioxide is a dark brown gas with a pungent, acrid odor. Overexposure may cause severe 

breathing difficulties which are usually delayed in onset and which may cause death. Recovery may be 

slow (2-3 weeks) with possible relapse and possible permanent lung damage. Irritation of the eyes, nose, 

throat, and wet skin may occur with acute exposures. Additional information on the effects of carbon 

monoxide and nitrogen dioxide exposure is provided in Table 6-l. 

To control potential exposures to these products of combustion while working inside buildings, ventilation 

and air movement through work areas will be increased to aid in removing equipment exhaust gases. If 

possible, external venting of exhaust gases from the drill rig (or other internal combustion equipment) via 

flexible tubing to roof vents or windows will be used during all drilling activities performed inside of 

buildings or other enclosed structures. If equipment is operated indoors for extended periods of time 

(e.g., greater than 30 minutes), the level of carbon monoxide (gasoline-powered equipment) or nitrogen 

dioxide (diesel-powered equipment) will be monitored using portable instruments. Action Levels of 

25 ppm for carbon monoxide and 3 ppm for nitrogen dioxide will be used to trigger ceasing operations 

and/or evacuating personnel from the building 

AIK-98-0369 B-6-7 c-r0 0032 
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6.2 PHYSICAL HAZARDS 

The following is a list of physical hazards that may be encountered at the site or may be present during the 

performance of site activities. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Slip, trip, and fall hazards 

Strain/muscle pulls from manual lifting 

Noise in excess of 85 dBA 

Exposure to pinch or compression points 

Contact/entanglement with rotating machinery 

Contact with energized sources (aboveground and underground utilities) 

Ambient temperature extremes 

Inclement weather 

Confined Space Entry hazards (associated with drilling activities inside sump pits of Building 103) 

Natural Hazards (ticks, snakes, plants, etc.) 

Foot and equipment traffic 

Flying projectiles 

Many of these physical hazards are discussed in detail in Section 4.0 of the Health and Safety Guidance 

Manual. Additional information regarding physical hazards associated with each task to be performed is 

provided in Table 5-1 of this HASP. Specific discussion on some of these hazards is presented below. 

6.2.1 Contact/Entanqlement with Rotatina Machinerv 

Often the hazards associated with drilling operations are the most dangerous to be encountered during 

site activities. The SSO will thoroughly discuss safe drilling procedures as part of site-specific training 

and/or during daily safety meetings using safe work permits (Figure 9-1) presented in this HASP. The 

following rules will apply to all drilling operations: 

l Utilities must be cleared prior to prior to breaking ground. 

l Each rig must be equipped with emergency stop devices which will be tested daily to ensure that they 

are operational. 

AIK-98-0369 B-6-6 CT0 0032 
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l Long handled shovels or equivalent shall be used to clear cuttings from the borehole and rotating 
.--. 

equipment. 

l The driller may not leave the controls when the augers are rotating. 

6.2.2 Contact with Eneraized Sources (Aboveground or Underground ‘Utilities) 

Underground utilities such as pressurized lines, water lines, telephone lines, buried utility lines, and high 

voltage power lines are known to be present throughout the facility.. Clearance of underground and 

overhead utilities for each sample location w/II be coordinated with NAS Key West Public Works 

personnel. Additionally, drilling operations will be conducted at a safe distance (>20 feet) from overhead 

power lines unless they are shielded. Whenever underground utilities are suspected within close proximity 

to subsurface sampling locations, the borehole will be advanced to a minimum of 5.0 feet with a hand 

auger prior to drilling. As built drawings may also be utilized for additional clarification. In certain cases, 

NAS Key West Public Works personnel may need to deenergize electrical cables using facility 

lockoutitagout procedures to insure electrical hazards are controlled. 

6.2.3 Inclement Weather 

Many of the project tasks under this Scope of Work will be performed outdoors. As a result, inclement 

weather may be encountered. In the event that adverse weather (electrical storms, tornadoes, etc.) 

conditions arise, the FOL and/or the SSO will be responsible for temporarily suspending or terminating 

activities until hazardous conditions no longer exist. 

6.2.4 Ambient Temperature Extremes . 

Overexposure to high ambient temperatures (heat stress) may exist during performance of this work 

depending on the project schedule. Work performed when ambient temperatures exceed 70 OF may result 

in varying levels of heat stress (heat rash, heat cramps, heat exhaustion, and/or heat stroke) depending 

on variables such as wind speed, humidity, and percent sunshine, as well as physiological factors such as 

metabolic rate and skin moisture content. Additionally, work load and level of protective equipment will 

affect the degree of exposure. Site personnel will be encouraged to drink plenty of fluids to replace those 

lost through perspiration. Additional information such as Work-Rest Regimens and personnel monitoring 

may be found in section 4.0 of the Health & Safety Guidance Manual. 

Al K-98-0369 B-6-9 CT0 0032 



Revision 1 
07/i 5198 

6.2.5 Confined Space Entry Hazards 

Installation of monitoring wells within Building 103 will require entry into sump pits with an estimated depth 

of 3-4 feet. The sump pits will be pumped dry prior to entry. Although the pits are unlikely to contain a 

hazardous atmosphere, the quality of the air in the pits and the potential for any other hazards to endanger 

workers will be thoroughly evaluated prior to anyone entering the. pits. Entries into the sump p.its will be 

performed consistent with the requirements of the B&R Environmental Confined Space Entry Program 

(Attachment A of this HASP). 

6.3 NATURAL HAZARDS 

During warm months (spring through early fall), tick-borne Lyme Disease may pose a potential health 

hazard. The longer a disease-carrying tick remains attached to the body, the greater the potential for 

contracting the disease. Wearing long sleeved shirts and long pants (tucked into boots and taped) will 

prevent initial tick attachment, while performing frequent body checks will help prevent long term 

attachment. Site first aid kits should be equipped with medical forceps and rubbing alcohol to assist in tick 

removal. For more information on ticks consult Section 4.0 of the Health and Safety Guidance Manual. 

Contact with poisonous plants and bites or stings from poisonous insects are other potential natural 

hazards. Long sleeved shirts and long pants (tucked into boots), and avoiding potential nesting areas, will 

minimize the potential for exposure. All site personnel who are allergic to stinging insects (such as bees, 

wasps and hornets) must be particularly careful since severe illness and death may result from allergic 

reactions. As with any medical condition or allergy, information regarding the condition must be listed on 

the Medical Data Sheet (see Section 7 of the Guidance Manual), and the FOL or SSO notified. 
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7.0 AIR MONITORING 

Except for lead at Parcel C, none of the contaminants are expected to be present in significant 

concentrations to present an inhalation hazard during planned site activities. Nonetheless, various direct 

reading instruments will be used to detect and monitor worker exposures to chemical hazards that.may be 

present at the site. Specifically, a Photoionization Detector (PID) or Flame Ionization Detector(FID) will be 

used to screen for the presence of VOCs and other ionizable agents as indicated in Table 6-l. An 

Oxygen/Lower Explosive Limit (O.&EL) meter will be used to evaluated confined spaces prior to entry. A 

carbon monoxide meter or a nitrogen dioxide meter may be used to monitor contaminant concentrations 

inside Building 103 during activities. 

The specific type of monitoring and the associated instruments, frequency of use, and applicable action 

levels are dependent upon the specific scope of work and the contaminants of concern. As a result, 

specific air monitoring measures and requirements have been established in Table 5-1 of this site-specific 

HASP. Additionally, Section 1.0 of the B&R Environmental Health and Safety Guidance Manual contains 

detailed information regarding direct reading instrumentation and personal and area air sampling 

procedures, as well as general calibration procedures of various instruments. 

In most cases, however, the contaminants of concern are unable to be detected or are difficult to detect 

with the use of a PID or FID. In particular, SVOCs, PCBs, pesticides, and metals cannot be detected due 

to their solid nature, low vapor pressure, or non-ionizing properties. The greatest potential for exposure to 

these contaminants generally would be as a result of inhalation or ingestion of contaminant-laden 

particulates (i.e., dusts). As a result, any observations of airborne particulates will indicate a potential for 

exposure, and will require control measures such as area wetting, upgrade of PPE, or evacuation. Given 

the proposed activities, however, it is not anticipated that airborne particulates will be generated in 

concentrations to present a significant health hazard. 

7.1 INSTRUMENTS AND USE 

Instruments will be used primarily to monitor source points and worker breathing zone areas, while 

observing instrument action levels. Action levels are discussed in Table 5-1 as they may apply to a 

specific task or location. 
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7.1.1 Photoionization Detector (PID) or Flame Ionization Detector (FID) 

In order to accurately monitor for any substances which may present an exposure potential to site 

personnel, a photoionization detector (PID) using a lamp energy of 10.6 or higher, or a Flame Ionization 

Detector (FID) will be used. The selected instrument will be used to monitor potential source areas and to 

screen the breathing zones of employees during site activities. The PID or FID has been selected because 

it is capable of detecting the organic vapors of concern. 

Prior to the commencement of any field activities, the background levels of the site must be determined 

and noted. Daily background readings will be taken away from any areas of potential contamination. 

These readings, any influencing conditions (i.e., weather, temperature, humidity) and site location rnust be 

documented in the field operations logbook or other site documentation (e.g., sample log sheet). 

7.1.2 Carbon Monoxide (CO) or Nitrosen Dioxide (NO,) Meter 

r _c/.__ 

A carbon monoxide meter (when gasoline-powered equipment is operated) or a nitrogen dioxide meter 

(when diesel-powered equipment is used) may be used to monitor contaminant concentrations inside 

Building 103 during activities. Every effort will be made prior to using this equipment to control personnel 

exposures to CO and/or NOa by increasing room ventilation or using a hose to transfer equipment exhaust 

to the outside. These instruments will be used to screen the breathing zones of employees while 

equipment is operating indoors for extended (e.g., over 30 minute) periods. Instruments used to monitor 

personnel exposures to these agents must be calibrated and specifically designed to detect the suspected 

contaminant. 

7.1.3 Hazard Monitorina Freauencv 

Table 5-l presents the frequencies that hazard monitoring will be performed as well as the action levels 

which will initiate the use of elevated levels of protection. The SSO may decide to increases these 

frequencies based on instrument responses and site observations. The frequency at which monitoring is 

performed will not be reduced without the prior consent of the PHSO or HSM. 

7.2 INSTRUMENT MAINTENANCE AND CALIBRATION 

Hazard monitoring instruments will be maintained and pre-field calibrated by the B&R Environmental 

Equipment Manager. Operational checks and field calibration will be performed on all instruments each 

., :../. day prior to their use. Field calibration will be performed on instruments according to manufacturers 

recommendations (for example, the PID must be field calibrated daily and an additional field caliibration 

AIK-98-0369 B-7-2 CT0 0032 



Revision 1 
0;7/15f98 

must be performed at the end of each day to determine any significant instrument drift). These 

operational checks and calibration efforts will be performed in a manner that complies with the employees 

health and safety training, the manufacturer’s recommendations, and with the applicable manufacturer 

standard operating procedure (copies of which can be found in the Health & Safety Guidance Manual 

which will be maintained on site for reference). All calibration efforts must be documented. Figure 7-l is 

provided for documenting these calibration efforts. This information may instead be recorded in a field 

operations logbook, provided that all of the information specified in Figure 7-l is recorded. This required. 

information includes the following: 

l Date calibration was performed 

l Individual calibrating the instrument 

l Instrument name, model, and serial number 

l Any relevant instrument settings and resultant readings (before and after) calibration 

l Identification of the calibration standard (lot no., source concentration, supplier) 

l Any relevant comments or remarks 

Al K-98-0369 B-7-3 CT0 0032 
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DOCUMENTATION OF FIELD CALIBRATION 

SITE NAME: PROJECT NO.: 

instrument Settings Instrument Readings Calibration 
Instrument Person Standard 

Date of Instrument I.D. Performing Pre- Post- Pre- Post- (Lot 
Calibratlon Name and Model Number Calibration Calibration Calibration Calibration Calibration Number) Remarks/ Comments 
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8.0 TRAlNlrjGIMEDlCAL SURVEILLANCE REQUIREMENTS 

8.1 INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING 

This section is included to specify health and safety training and medical surveillance requirements for 

B&R Environmental personnel participating in on site activities. All B&R Environmental personnel must 

. complete 40 hours of introductory hazardous waste site training prior to performing work at the NAS Key 

West. B&R Environmental personnel who have had introductory training more than 12 months prior to 

site work must have completed 8 hours of refresher training within the past 12 months before being 

cleared for site work. In addition, a-hour supervisory training in accordance with 29 CFR 1910.120(e)(4) 

will be required for site supervisory personnel. 

Documentation of B&R Environmental introductory, supervisory, and refresher training as well as site- 

specific training will be maintained at the site. Copies of certificates or other official documentation will be 

used to fulfill this requirement. 

8.1 .l Requirements for Subcontractors 

Identified B&R Environmental subcontractor personnel must have completed introductory hazardous 

waste site training or equivalent work experience as defined in OSHA Standard 29 CFR 1910.120(e) and 

8 hours of refresher training meeting the requirements of 29 CFR 1910.120(e)(8) prior to performing field 

work at the NAS Key West. B&R Environmental subcontractors must certify that each employee has had 

such training by sending B&R Environmental a letter, on company letterhead, containing the information in 

the example letter provided in Figure 8-l. This letter will be accompanied by training certificates or some 

other form of official documentation for all subcontractor personnel participating in site activities. 

8.2 SITE-SPECIFIC TRAINING 

B&R Environmental will provide site-specific training to all B&R Environmental personnel who will perform 

work on this project. Site-specific training will include: 

l Names of designated personnel and alternates responsible for site safety and health 

l Safety, health, and other hazards present on site 

0 Use of personal protective equipment 
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The following statements must be typed on company letterhead and signed by an officer of the company and 
accompanied by copies of personnel training certificates: 

LOGO 
XYZ CORPORATION 
555 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Chuck Bryan 
Task Order Manager 
Brown & Root Environmental 
900 Trail Ridge Road 
Aiken, South Carolina 29803 

Subject: HAZWOPER Training for Naval Air Station Key West (NAS Key West), Key West, Florida 

Dear Mr. Bryan: 

As an officer of XYZ Corporation, I hereby state that I am aware of the potential hazardous nature of the subject 
project. I also understand that it is our responsibility to comply with all applicable occupational safety and health 
regulations, including those stipulated in Title 29 of the Code of Federal Regulations (Cl%), Parts 1900 through 
1910 and Part 1926. 

I also understand that Title 29 CFR 1910.120, entitled “Hazardous Waste Operations and Emergency Response,” 
requires an appropriate level of training for certain employees engaged in hazardous waste operations. In this 
regard, I hereby state that the following employees have had 40 hours of introductory hazardous waste site training 
or equivalent work experience as required by 29 CFR 1910.120(e) and have had 8 hours of refresher training as 
required by 29 CFR 1910.120(e)(8) and site supervisory personnel have had training in accordance with 29 CFR 
1910.120(e)(4). 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 

Enclosed - Copies of Training Certificates 

FIGURE 8-1. EXAMPLE TRAINING LETTER 
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Work practices to minimize risks from hazards 

Medical surveillance requirements 

Contents of the Health and Safety Plan 

Signs and symptoms of overexposure to site contaminants 

Contents of the Health and Safety Plan 

Emergency response procedures (evacuation and assembly points) 

Spill response procedures 

Review of the contents of relevant Material Safety Data Sheets 

Emergency response procedures ,(evacuation and assembly points) 

Associated hazards and restricted areas within the NAS Key West. 

Site-specific training documentation will be established through the use of Figure 8-2. 

8.3 MEDICAL SURVEILLANCE 

All B&R Environmental personnel participating in project field activities will have had a physical 

examination meeting the requirements of B&R Environmental’s medical surveillance program. 

Documentation for medical clearances will be maintained in the B&R Environmental Aiken office and 

made available, as necessary. 

8.3.1 Medical Surveillance Requirements for Subcontractors 

Identified subcontractors are required to obtain a certificate of their ability to perform hazardous waste site 

work and to wear respiratory protection. The “Subcontractor Medical Approval Form” provided in Figure 8- 

3 shall be used to satisfy this requirement, providing it is properly completed and signed by a licensed 

physician. 

Subcontractors who have a company medical surveillance program meeting the requirements of 

paragraph (f) of OSHA 29 CFR 1910.120 can substitute “Subcontractor Medical Approval Form” with a 

letter, on company letterhead, containing all of the information in the example letter presented in 

Figure 8-4 of this HASP. 
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My signature below indicates that I am aware of the potential hazardous nature of performing remedial activities at 
Naval Air Station Key West (NAS Key West), Key West, Florida, and that I have received site-specific training 
which included the elements presented below: 

l Names of designated personnel and alternates responsible for site safety and health 
l Safety, health, and other hazards present on site 
l Use of personal protective equipment 
l Work practices to minimize risks from hazards 
l Medical surveillance requirements 
l Contents of the Health and Safety Plan 
l Signs and symptoms of overexposure to site contaminants 
l Contents of the Health and Safety Plan 
l Emergency response procedures (evacuation and assembly points) 
l Spill response procedures 
l Review of the contents of relevant Material Safety Data Sheets 
l Emergency response procedures (evacuation and assembly points) 
l Associated hazards and restricted areas within the NAS Key West. 

I further state that I have been given the opportunity to ask questions and that all of my questions have been 
answered to my satisfaction. 

I further state, by the presence of my signature below that, the date of my training (introductory, refresher, and 
supervisory, as applicable) and my medical surveillance requirements are accurate and correct to the best of my 
knowledge. 

FIGURE 8-2. SITE-SPECIFIC TRAINING DOCUMENTATION 
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For employees of 
Company Name 

Participant Name: Date of Exam: 

A Part 

The above-named individual has: 

1. Undergone a physical examination in accordance with OSHA Standard 29 CFR 1910.120, paragraph 
(f), and was found to be medically - 

( ) qualified to perform work at the Naval Air Station Key West; Key West, Florida 

0 not qualified to perform work at the Naval Air Station Key West; Key West, Florida 

and, 

2. Undergone a physical examination in accordance with OSHA 29 CFR 1910.134(b)( 10) and was 
found to be medically - 

( ) qualified to wear respiratory protection 
0 not qualified to wear respiratory protection 

My evaluation has been based on the following information, as provided to me by the employer. 

( ) A copy of OSHA Standard 29 CFR 1910.120 and appendices. 
( ) A description of the employee’s duties as they relate to the employee’s exposures. 
( ) A list of known/suspected contaminants and their concentrations (if known). 
( ) A description of any personal protective equipment used or to be used. 
( ) Information from previous medical examinations of the employee that is not readily available 

to the examining physician. 

Part B 

I, , have examined 
Physician’s Name (print) 

and have determined the following information: 

Participant’s Name (print) 

FIGURE 8-3. SUBCONTRACTOR MEDICAL APPROVAL FORM 
(PAGE 1 OF 2) 
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Results of the medical examination and tests (excluding finding or diagnoses unrelated to occupational 
exposure): 

Any detected medical conditions which would place the employee at increased risk of material impairment of 
the employee’s health: 

Recommended limitations upon the employee’s assigned work: 

I have informed this participant of the results of this medical examination and any medical conditions which require 
further examination of treatment. 

Based on the information provided to me, and in view of the activities and hazard potentials involved at the Naval 
Air Station Key West; Key West, Florida, this participant 

i; 
may 
may not 

perform his/her assigned task. 

Physician’s Signature 

Address 

Phone Number 

NOTE: Copies of test results are maintained and available at: 

Address 

FIGURE 8-3. SUBCONTRACTOR MEDICAL APPROVAL FORM 
(PAGE 2 OF 2) 
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The following statements must be typed on company letterhead and signed by an officer of the company: 

LOGO 
XYZ CORPORATION 
55.5 E. 5th Street 
Nowheresville, Kansas 55555 

Month, day, year 

Mr. Chuck Bryan 
Task Order Manager 
Brown & Root Environmental 
900 Trail Ridge Road 
Aiken, South Carolina 29803 

Subject: Medical Surveillance for Naval Air Station Key West (NAS Key West), Key West, Florida 

Dear Mr. Bryan: 

As an officer of XYZ Corporation, I hereby state that the persons listed below participate in a medical 
surveillance program meeting the requirements contained in paragraph (f) of Title 29 of the Code of Federal 
Regulations (CFR), Part 1910.120, entitled “Hazardous Waste Operations and Emergency Response: Final 
Rule.” I further state that the persons listed below have had physical examinations under this program within 
the past 12 months and that they have been cleared, by a licensed physician, to perform hazardous waste site 
work and to wear positive- and negative- pressure respiratory protection. I also state that, to my knowledge, 
no person listed below has any medical restriction that would preclude him/her from working at the NAS Key 
West, Key West, Florida. 

LIST FULL NAMES OF EMPLOYEES AND THEIR SOCIAL SECURITY NUMBERS HERE. 

Should you have any questions, please contact me at (555) 555-5555. 

Sincerely, 

(Name and Title of Company Officer) 

Revision 1 
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FIGURE 8-4. EXAMPLE MEDICAL SURVEILLANCE LETTER 

AIK-98-0369 B-8-7 CT0 0032 



Revision 1 
0’7/15/98 

,’ =‘- 8.3.2 Reauirements for All Field Personnel 

Each field team member, including subcontractors and visitors, entering the exclusion zone(s) shall be 

required to complete and submit a copy of the Medical Data Sheet found in Section 7 of the B&R 

Envi.ronmental Health and Safety Guidance Manual. This shall be provided to the SSO? prior to 

participating in site activities. The purpose of this document is to, provide site personnel and emergency 

responders with additional information that may be necessary in order to administer medical attention. 

8.4 SUBCONTRACTOR EXCEPTIONS 

In situations in which the exclusion zone is not entered or when there is no potential for exposure to site 

contaminants, subcontractor personnel may be exempt from some of the training and medical surveillance 

requirements. All subcontractors and visiting personnel are required to receive site-specific training (as 

discussed in Section 8.2) regarding information provided in this HASP. Examples of subcontractors who 

may be exempt from training and medical surveillance requirements may include surveyors who perform 

surveying activities at the site perimeters or in areas were there is no potential for exposure to site 

contaminants, and in this case the subcontractor providing concrete coring services. 

-,. The use of the subcontractor exception is strictly limited to the authority of the CLEAN Health and 

Safety Manager. 
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9.0 SITE CONTROL 

This section outlines the means by which B&R Environmental will ,delineate work zones and use these 

work zones in conjunction with decontamination procedures to prevent the spread of contaminants into 

previously unaffected areas of the site. It is anticipated that a fractured three-zone approach will be used 

during work at this site. This three zone approach will utilize an exclusion zone, a contamination reduction 

zone, and a support zone. It is also anticipated that this control measure will be used to control access to 

site work areas. Use of such controls will restrict the general public, minimize the potential for the spread 

of contaminants, and protect individuals who are not cleared to enter work areas. 

9.1 EXCLUSION ZONE 

.r 1 

The exclusion zone will be considered those areas of the site of known or suspected contamination. It is 

not anticipated that significant amounts of surface contamination are present in the proposed work areas 

of this site. It is anticipated that this will remain so unless contaminants are brought to the surface by 

intrusive activities, such as when conducting the soil boring and sampling as slated for this statement of 

work. Furthermore, once intrusive activities have been completed and surface contamination has been 

removed, the potential for exposure is again diminished and the area can then be reclassified as part of 

the contamination reduction zone. Therefore, the exclusion zones for this project will be limited to those 

areas of the site where active work is being performed plus a designated area surrounding the point of 

operation (see Table 5-l for a list of specific operations). The exclusion zone for most site activities will 

be fragmented to represent the areas where the soils are disturbed through soil boring or sampling 

activities. All exclusion zones will be delineated using barrier tape, cones, and postings to inform and 

direct facility personnel. 

9.1 .l Exclusion Zone Clearance 

A pre-startup site visit will be conducted by members of the identified field team in an effort to identify 

proposed subsurface investigation locations, conduct utility clearances, and provide upfront notices 

concerning scheduled activities within the facility. 

In all cases, no subsurface activities will proceed without utility clearance. In the event that a Iutility is 

struck during a subsurface investigative activity, the emergency numbers provided in Section 2.7, Table 

2-1, will be notified. 
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/ ---- 
When base personnel are working within the proximity of this investigation, they will be moved or their 

operation temporarily discontinued to remove them from potential hazards associated with this operation. 

9.2 CONTAMINATION REDUCTION ZONE 

The contamination reduction zone (CRZ) will be a buffer area between the exclusion zone and any area of 

the site where contamination is not suspected. This area will also serve as a focal point in supporting 

exclusion zone activities. This area will be delineated using barrier tape, cones, and postings to inform and 

direct facility personnel. Decontamination will be conducted at a central location. All equipment potentially 

contaminated will be bagged and taken to that location for decontamination. Given this consideration, 

equipment required to complete this operation may include hand augers and stainless steel bowls and 

spatulas for each location. 

9.3 SUPPORT ZONE 

/--i 

The support zone for this project will include a staging area where site vehicles will be parked, equipment 

will be unloaded, and where food and drink containers will be maintained. In all cases, the support zones 

will be established at areas of the site where exposure to site contaminants would not be expected during 

normal working conditions or foreseeable emergencies. 

9.4 SAFE WORK PERMITS 

All exclusion zone activities conducted in support of this project will be done so using this HASP as a 

reference guide and Safe Work Permits to incorporate site-specific information to guide and direct field 

crews on a task by task basis. An example of the Safe Work Permit to be used during site activities is 

illustrated in Figure 9-1. All permits will be issued by the SSO or his/her on site representative in the 

morning prior to the commencement of on site activities. 

Safe Work Permits are to be completed in accordance with the specifications contained in Table 5-1, and 

the other sections of the HASP as appropriate. 

All personnel identified on the permit as participating in the task will be made aware of its contents by the 

supervisor accepting the permit. Any problems which occurred throughout the task will be documented by 

the supervisor on the permit. 

All permits will be returned to the FOL or the SSO at the end of the day. 
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Permit No. Date: Time: From to 

SECTION I: General Job Scope (To be filled in by person performing work) 

I. Work limited to the following (description, area, equipment used): 

II. Names: 

III. Onsite Inspection conducted Yes No Initials of Inspector 
BhRE - 

SECTION II: General Safety Requirements (To be filled in by permit issuer) 
IV. Protective equipment required Respiratory equipment required 

Level D Level B Full face APR 
Level C Level A Half face APR 
Detailed on Reverse SKA-PAC SAR 

Skid Rig 

Modifications/Exceptions: 

Escape Pack 
SCBA 

Bottle Trailer 
None 

V. Chemicals of Concern Action Level(s) Response Measures 

VI. Additional Safety Equipment/Procedures 
Hardhat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 
Safety Glasses _._._....................... Yes No 
Chemical/splash goggles . . . . . . . . . . . Yes No 
Splash Shield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes No 
Splash suits/coveralls . . . . . . . . . . . ..____ Yes No 
Steel toe/shank Workboots ____._.. Yes No 
Modifications/Exceptions: 

Hearing Protection (Plugs/Muffs) Yes No 
Safety belt/harness Yes No 
Radio Yes No 
Barricades Yes No 
Gloves (Type) Yes No 
Work/rest regimen Yes No 

VII. Procedure review with permit acceptors Yes NA Yes NA 
Safety shower/eyewash (Location & Use) . . . . . . . . . . . . . . . . . . . Emergency alarms . . . . . . . . . . . . . . . . . . . . . . . . . . 
Procedure for safe job completion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Evacuation routes . . . . . . . . . . . . . . . . . . . . . . . . . ,. 
Contractor tools/equipment inspected . . . . . . . . . . . . . . . . . . . . . . . . . Assembly points . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

VIII. Equipment Preparation Yes NA 
Equipment drained/depressured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Equipment purged/cleaned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._.. . . . . . . . . . . .,... . . . . . . . . . . . . . . . 
Isolation checklist completed .._._................................................................................................................ 
Electrical lockout required/field switch tested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Blinds/misalignments/blocks & bleeds in place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hazardous materials on walls/behind liners considered . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _...__._.____._..................... _ . . . . . . 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) . . . . . . . .._..._...................... Yes No 
If yes, fill out appropriate section(s) on safety work permit addendum 

X. Special instructions, precautions: 

Permit Issued by: Permit Accepted by: 
Job Completed by: Date: 

FIGURE 9-1. EXAMPLE SAFE WORK PERMIT 
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9.5 SITE VISITORS 
,,.r’ev.. 

Site visitors for the purpose of this document are identified as representing the following groups of 

individuals: 

l Personnel7nvited to observe or participate in operations by B&R Environmental 

l Regulatory personnel (i.e., DOD, EPA, OSHA) 

l Southern Division Navy Personnel 

l Other authorized visitors 

All non-DOD personnel working on this project are required to gain initial access to the base by 

coordinating with the B&R Environmental FOL or designee and following established base access 

procedures. 

Once access to the base is obtained, all personnel who require site access into areas of ongoing 

operations will be required to obtain permission from the FOL and the Base Contact. Upon gaining 

access to the site, all site visitors wishing to observe operations in progress will be escorted by a B&R 

Environmental representative and shall be required to meet the minimum requirements discussed below: 

l All site visitors will be routed to the FOL, who will sign them into the field logbook. Information to be 

recorded in the logbook will include the individual’s name (proper identification required), the entity 

which they represent, and the purpose of the visit. 

l All site visitors will be required to produce the necessary information supporting clearance to the site. 

This shall include information attesting to applicable training and medical surveillance as stipulated in 

Section 8.0 of this document. In addition, to enter the site operational zones during planned activities, 

all visitors will be required to first go through site-specific training covering the topics stipulated in 

Section 8.2 of this HASP. 

Once the site visitors have completed the above items, they will be permitted to enter the operational 

zone. All visitors are required to observe the protective equipment and site restrictions in effect at the site 

at the time of their visit. All visitors entering the exclusion zones during ongoing operations will be 

accompanied by a B&R Environmental representative. Any and all visitors not meeting the requirements, 

as stipulated in this plan, for site clearance will not be permitted to enter the site operational zones during 

planned activities. Any incidence of unauthorized site visitation will cause the termination of all on site 

activities until the unauthorized visitor is removed from the premises. Removal of unauthorized visitors will 
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, , I *\.., be accomplished with support from the Base Contact. If necessary, the Base Contact will be notified of 

any unauthorized visitors. 

9.6 SITE SECURITY 

Site security will be accomplished using B&R Environmental field personnel.. B&R Environmental will 

retain complete control over active operational areas. As this activity takes place at a Navy facility open to 

public access, the first line of security will take place using exclusive zone barriers, site work permits, and 

~ any existing barriers at the sites to restrict the general public. The second line of security will take place at 

the work site referring interested parties to the Base Contact. The Base Contact will serve as a focal point 

for base personnel, interested parties, and serve as the final line of security and the primary enforcement 

contact. 

9.7 SITE MAP 

Once the areas of contamination, access routes, topography, and dispersion routes are determined, a site 

map will be generated and adjusted as site conditions change. These maps will be posted to illustrate up- 

to-date collection of contaminants and adjustment of zones and access points. 

9.8 BUDDY SYSTEM 

Personnel engaged in on site activities will practice the “buddy system” to ensure the safety of all 

personnel involved in this operation. 

9.9 MATERIAL SAFETY DATA SHEET’(MSDS) REQUIREMENTS 

B&R Environmental and subcontractor personnel will provide MSDSs for all chemicals brought on site. 

The contents of these documents will be reviewed by the SSO with the user(s) of the chemical substances 

prior to any actual use or application of the substances on site. A chemical inventory of all chemicals used 

on site will be developed using the Health and Safety Guidance Manual. The MSDSs will then be 

maintained in a central location (i.e., temporary office) and will be available for anyone to review upon 

request. 

9.10 COMMUNICATION 

, I--. As personnel will be working in proximity to one another during field activities, a supported means of 

communication between field crews members will not be necessary. 
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External communication will be accomplished by using the telephones at predetermined and approved 

locations. External communication will primarily be used for the purpose of resource and emergency 

resource communications. Prior to the commencement of activities at the NAS Key West, the FOL will 

determine and arrange for telephone communications. 
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10.0 SPILL CONTAINMENT PROGRAM 

SCOPE AND APPLICATION 

It is not anticipated that bulk hazardous materials (over 55-gallons) will be handles at any given ‘time as 

part of this scope of work. It is also not anticipated that such spillage would constitute a danger to human 

health or the environment. However, as the job progresses, the potential may exist for accumulating 

Investigative Derived Wastes (IDW) such as decontamination fluids, soil cuttings, and purge and well 

development waters, in a central staging area. Once these fluids and other materials have been 

characterized, they can be removed from this area and properly disposed. 

POTENTIAL SPILL AREAS 

Potential spill areas will be periodically monitored in an ongoing attempt to prevent and control further 

potential contamination of the environment. Currently, limited areas are vulnerable to this hazard 

including: 

l Resource deployment 

0 Waste transfer 

l Central staging 

It is anticipated that all IDW generated as a result of this scope of work will be containerized, labeled, and 

staged to await further analyses. The results of these analyses will determine the method of disposal. 

10.3 LEAK AND SPILL DETECTION 

To establish an early detection of potential spills or leaks, a periodic walk-around by the personnel staging 

or disposing of drums area will be conducted during working hours to visually determine that storage 

vessels are not leaking. If a leak is detected, the contents will be transferred, using a hand pump, into a 

new vessel. The leak will be collected and contained using absorbents such as Oil-Dry, vermiculite, or 

sand, which are stored at the vulnerable areas in a conspicuously marked drum. This used material, too, 

will be containerized for disposal pending analysis. All inspections will be documented in the project 

logbook. 
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10.4 PERSONNEL TRAINING AND SPILL PREVENTION 

All personnel will be instructed in the procedures for incipient spill prevention, containment, and collection 

of hazardous materials in the site-specific training. The FOL and the SSO will serve as the Spill Response 

Coordinators for this operation, should the need arise. 

10.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the minimum equipment that will be maintained at the staging areas at all times 

for the purpose of supporting this Spill Prevention/Containment Program. 

l Sand, clean fill, vermiculite, or other non combustible absorbent (Oil-dry) 

l Drums (55gallon U.S. DOT 17-E or 17-H) 

l Shovels, rakes, and brooms 

l Container labels 

SPILL CONTROL PLAN 

This section describes the procedures the B&R Environmental field crew members will employ upon the 

detection of a spill or leak. 

1. Notify the SSO or FOL immediately upon detection of a leak or spill. Activate emergency alerting 

procedures for that area to remove all non-essential personnel. 

2. Employ the personal protective equipment stored at the staging area. Take immediate actions ‘to stop 

the leak or spill by plugging or patching the container or raising the leak to the highest point in the 

vessel. Spread the absorbent material in the area of the spill, covering it completely. 

3. Transfer the material to a new vessel; collect and containerize the absorbent material. Label the new 

container appropriately. Await analyses for treatment and disposal options. 

4. Re-containerize spills, including 2-inch of top cover impacted by the spill. Await test results for 

treatment or disposal options. 

It is not anticipated that a spill will occur that the field crew cannot handle. Should this occur, notification 

of the appropriate Emergency Response agencies will be carried out by the FOL or SSO in accordance 

with the procedures discussed in Section 2.0 of this HASP. 
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11 .O CONFINED-SPACE ENTRY 

Personnel under the provisions of this HASP may enter sump pits within Building 103 that could be 

considered confined spaces. The sump pits will be pumped dry prior to entry. Although the pits are 

unlikely to contain a hazardous atmosphere, the quality of the air in the pits and the potential for any other 

hazards to endanger workers will be thoroughly evaluated prior to anyone entering the pits. Entries into 

the sump pits will be performed consistent with the requirements of the B&R Environmental Confined 

Space Entry Program (Attachment A of this HASP). Other potential confined spaces will likewise be 

evaluated prior to entry. 

A confined space is defined as an area that has one or more of the following characteristics: 

l Is large enough and so configured that an employee can bodily enter and perform assigned work. 

l Has limited or restricted means for entry or exit (for example, tanks, manholes, sewers, vessels, silos, 

storage bins, hoppers, vaults, and pits are spaces that may have limited means of entry). 

l Is not designed for continuous employee occupancy. 

Additionally, a Permit-Required Confined Space must also have one or more of the following 

characteristics: 

l Contains or has a potential to contain a hazardous atmosphere. 

l Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly caving 

walls or by a floor that slopes downward and tapers to a smaller cross-section. 

l Contains any other recognized, serious, safety or health hazard. 

For further information on confined space operations, consult the Health and Safety Guidance Manual or 

call the PHSO or HSM. 
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12.b MATERIALS AND DOCUMENTATION 

The B&R Environmental Field Operations Leader (FOL) shall ensure the following materials/documents 

are taken to the project site and used when required. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

, “_. . 

. 

A complete copy of this HASP 

Health and Safety Guidance Manual 

Incident Reports 

Medical Data Sheets 

Material Safety Data Sheets for all chemicals brought on site, including decontamination solutions, 

fuels, sample preservatives, calibration gases, etc. 

Follow-up Reports (to be completed by the FOL) 

A full-size OSHA Job Safety and Health Poster (posted in the site trailer) 

Training/Medical Surveillance Documentation Form (Blank) 

First-Aid Supply Usage Form 

Emergency Reference Form (Section 2.0, extra copy for posting) 

Soil Boring Log Forms for logging the soil borings 

Directions to the Hospital 

12.1 MATERIALS TO BE POSTED AT THE SITE 

The following documentation is to be posted at the site for quick reference purposes. In situations where 

posting of these documents is not feasible (such as no office trailer), these documents should be 

separated and be immediately accessible to site personnel. 

Chemical Inventory Listing - This list represents all chemicals brought on site, including 

decontamination solutions, sample preservatives, fuel, calibration gases, etc. This list should be posted in 

a central area. 

Material Safety Data Sheets (MSDSs) - The MSDSs should also be in a central area accessible to all 

site personnel. These documents should match all the listings on the chemical inventory list for all 

substances employed on site. It is acceptable to have these documents within a central folder and the 

chemical inventory as the table of contents. 

AIK-98-0369 B-l 2-l Cl’0 0032 



Revision 1 
07’/15/98 

The OSHA Job Safety & Health Protection Poster - This poster, as directed by 29 CFR 1903.2 (a)(l), 

should be conspicuously posted in places where notices to employees are normally posted. Each FOL 

shall ensure that this poster is not defaced, altered, or covered by other material. 

Site.Clearance Posting - This listing is found within the training section of the HASP (See Figure 8-l). 

This list identifies all site personnel, dates of training (including site-specific training), and.. medical 

surveillance. This list indicates not only clearance but also status. If personnel do not meet these 

requirements, they do not enter the site while site personnel are engaged in activities. 

Emergency Phone Numbers and Directions to the Hospital(s) - This list of numbers and the directions 

will be maintained at all phone communications points and in each site vehicle. 

Medical Data Sheets/Cards - Medical Data Sheets will be filled out by all on site personnel and filed in a 

central location. The Medical Data Sheet will accompany any injury or illness requiring medical attention 

to the medical facility. A copy of this sheet or a wallet card will be given to all personnel to be carried on 

their person. 

Hearing Conservation Standard (29 CFR 1910.95) - This standard will be posted anytime hearing 

protection or other noise abatement procedures are employed. 

Personnel Monitoring - All results generated through personnel sampling (levels of airborne toxins, noise 

levels, etc.) will be posted to inform individuals of the results of that effort. 

Placards ancj Labels - Where chemical inventories have been separated, because of quantities and 

incompatibilities, these areas will be conspicuously marked using Department of Transportation (DOT) 

placards and acceptable [Hazard Communication 29 CFR 1910.1200 (f)] labels. 
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13.0 ACRONYMS/ABBREVIATIONS 

CFR Code of Federal Regulations 

CIH Certified Industrial Hygienist 

CSP Certified Safety Professional 

DRI Direct Reading Instrument 

EBS Environmental Baseline. Survey 

FOL Field Operations Leader 

HASP Health and Safety Plan 

HAZWOPER Hazardous Waste Operations and Emergency Response 

HSM Health and Safety Manager 

IDW Investigation Derived Waste 

NAS Naval Air Station 

N/A Not Available 

NIOSH National Institute for Occupational Safety and Health 

OSHA Occupational Safety and Health Administration (U.S. Department of Labor) 

PCB Polychlorinated Biphenyls 

PHSO Project Health and Safety Officer 

PPE Personal Protective Equipment 

svocs Semi-Volatile Organic Compounds 

TBD To be determined 

TOM Task Order Manager 

vocs Volatile Organic Compounds 
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ATTACHMENT A 

CONFINED SPACE ENTRY PROGRAM 



BROWN & ROOT ENVIRONMENTAL UNIT 
CONFINED SPACE ENTRY OPERATIONS PROGRAM 

1.0 PURPOSE 

To establish a uniform procedure ‘specifying the minimum requirements for confined 
space entry operations performed by (or managed by) the Environmental Unit of Brown 
& Root (the “Unit”). 

2.0 SCOPE 

This procedure applies to all Unit projects with a scope of work that includes the 
performance of confined space entry operations by Unit or subcontracted personnel. 
This program has been developed on the basis of two principle requirements. These 
are as follows: 

‘W,, 

That this program will be implemented on a SITE SPECIFIC 
basis, establishing flexibility to provide for the protection of the 
health and safety of Unit and subcontractor personnel, as well as 
for internal and regulatory compliance. This concept recognizes 
that Environmental Unit personnel work on many different sites, 
often with only brief field operations tasks, as opposed to longer 
term project sites commonly associated with other Brown & Root 
units. Therefore, this performance-based program has been 
developed to establish the minimum requirements for confined 
space entry operations at any individual Unit office location or 
project site. 

l That all confined space entry operations will be performed using a 
PERMIT-REQUIRED system, with the requirements of this 
procedure followed as minimum requirements. Recognizing the 
Federal OSHA regulatory delineation between a Non-permit 
Confined Space and a Permit-Required Confined Space , and 
also recognizing that OSHA standards are minimum 
requirements, it is Unit policy that all confined space entry 
operations will be performed in accordance with the written permit 
system specified in this procedure. 

3.0 RESPONSIBILITIES 

’ Occupational Safety and Health Administration Title 29 CFR 1910.146, Permit- 
Required Confined Spaces, paragraph (b) “Definitions”. 

B.A-1 



Unit President: Has the overall responsibility for the health and safety of all 
personnel and operations in the Unit, including those involved with confined space entry 
operations. This responsibility is principally satisfied through delegating the necessary 
authority and accountability to the Unit Office Management level. Successful 
accomplishment and maintenance of this and other health and safety programs will be 
achieved through such means as ensuring that health and safety is a principal 
component of personnel annual performance reviews ranging from Unit top 
management through to each employee. 

Unit Office Manaqement: Provide labor and equipment resources necessary to 
comply with the requirements of this program. Other responsibilities include: 

l Establish office policy on confined space entry operations. Offices setting 
policy that no personnel at their location will participate in confined space entry 
operations are exempt from this program, with the possible exception of 
addressing program requirements for contractor personnel if such work will be 
subcontracted. 

l Supporting the office health and safety Point of Contact in the implementation 
and maintenance of this program for that office. 

Unit Health and Safetv Manager (HSM\: Provide technical management and 
oversight of this program, and to aid all Unit locations in effectively implementing these 
requirements. The Unit HSM will also be responsible for monitoring the overall 
effectiveness of this program. This will be accomplished by: 

l Reviewing all completed permits on an annual basis 
l Performing field audits of select project sites where confined space entry 

operations are performed 
l Eliciting feedback from Unit office health and safety Points of Contact 
l Maintaining proficiency in regulatory requirements on confined space entry 

matters 
l Modifying elements of this program, when or as appropriate 

Other specific responsibilities of the Unit HSM include: 

l Establishing minimum components of confined space entry training course 
material, both for in-house and subcontractor-provided training courses 

l Maintaining appropriate recordkeeping for this program 
l Regularly communicating with Brown & Root Corporate Health and Safety, to 

satisfy overall company requirements 

Office Health and Safetv Points of Contact (POCs): Ensure that the requirements of this 
program are satisfied for all confined space entry operations performed or managed at 
their location, whether by Unit personnel or by subcontractors. Other responsibilities 
include ensuring that: 
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l If training is provided by subcontractors, that an appropriate organization is 
selected, and that the training course material satisfies the Unit requirements. 

l No individual participates in any confined space entry operations unless they are 
fully compliant with all program requirements 

l All avenues to accomplish a specific task in a manner where confined spaoe 
entry operations are not necessary (such as the use of remote sampling 
techniques) are exhausted, and that confined space entry is selected as a field 
activity approach only as a last resort 
The HSM is alerted when activities at a project site will involve confined space l 

entry operations 
l A properly completed written program is present at every site where confined 

spaces exist 
l Appropriate documentation is maintained for that office, and that written permits 

are submitted to the HSM at the conclusion of project activities to facilitate the 
annual permit review requirement. 

4.0 PROCEDURES 

4.1 Introduction 

,/‘. ’ -- 

Brown & Root recognizes that the participation of Environmental Unit personnel in 
confined space entry operations can be one of the most potentially dangerous types of 
field activities that they may encounter in their work. The risks associated with this type 
of work are most remarkable because they can be immediate and severe. It is for this 
reason that the requirements of this program will be strictly enforced at all Unit locations. 

There are two scenarios that are commonly encountered in Unit operations and 
projects. These include project sites where we are a contractor performing work at a 
client location, and project sites where we are the prime contractor, and we have a 
subcontractor working under our direction. Also, specific to addressing confined space 
concerns, we need to address sites where confined spaces exist but our work scope will 
not involve entry versus sites where actual entry is necessary. As the regulatory 
requirements for each of these scenarios vary, separate procedures are established in 
the following sections of this overall program. These procedures all involve the use of a 
simple, fill-in-the-blank written program that is to be completed by the site Health and 
Safety Officer (HSO). 

4.2 Definitions 

A confined space is any space that meets at least one of the following criteria: 

l Is large enough and so configured that an employee can bodily enter and 
perform assigned work (Note: This does not mean only spaces large enough to 
house an employee’s entire body. For example, a container where operations 
involve an employee inserting only their head for a visual inspection or some 
other limited task would still be considered a confined space) 
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l Has limited or restricted means for entry or exit (for example, tanks, vessels, 

silos, storage bins, hoppers vaults, test pits, excavations, sewers, building crawl 
spaces, chemical process vessels, and other such spaces) 

l Is not designed for continuous employee occupancy 

4.3 G.eneral Requirements 

The following are General Requirements for the Environmental Unit’s Confined Space 
Entry policy and program. 

Confined space entry operations on any Environmental Unit project site will be 
performed only a last resort. All available alternative means to accomplish the task 
objectives must be exhausted before commencing any confined space entry activities. 

Any project site where planned activities may involve work in or near a confined space 
must have a written Confined Space Entry Program completed on site and available 
prior to the commencement of site activities. This includes projects where such spaces 
exist in the work area, even when no plans to enter the space(s) exist (see section 4.7). 
The program must be attached to the Health and Safety Plan prepared for that project. 
The written program shall be completed by the assigned Site Safety Officer, and will be 
kept current and available for review by the Unit HSM. 

All work involving entry into a confined space will be performed by written permit only. 
There will be no exceptions to this requirement without the express, written consent of 
the Unit HSM. 

4.4 Projects Sites Involving Confined Space Entry Operations 

The frequency that Unit projects involve both confined spaces in the work area and a 
work scope that requires personnel to actually enter a space is very low. This cannot be 
interpreted as indicating that the level of concern for a Confined Space Entry Program is 
not a priority. In fact, because this type of activity is infrequent, the level of concern is 
greater. The nonroutine nature of these operations inhibit our ability to develop and 
maintain a high level of proficiency. Therefore, the need for an effective program to 
control or minimize the potentially severe hazards of confined space entry work is a very 
high priority. 

The written program presented in Attachment 1 of this procedure will be used at all Unit 
project sites where confined space entry operations are planned. That program has 
been developed to provide the site HSO with a standardized tool to serve two purposes: 

1. To protect the health and safety of Unit personnel working in or near confined 
spaces 

2. To comply with Federal regulatory requirements 
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Role of the Site Health ‘and Safetv Officer 

For applicable projects, the assigned HSO must be thoroughly familiar with this 
procedure and with the OSHA regulation on Permit-Required Confined Spaces, and will 
be responsible for completing Attachment 1. The HSO will also be responsible for 
implementing the specific requirements of the program on his/her site, .including 
ensuring that: 

l All confined spaces at the site are properly identified and labeled 
l All site personnel are made aware of these spaces, and that unauthorized 

entry is prohibited. This is to be covered as part of- the site-specific health and 
safety training 

l All entries are performed using the written permit system specified in the site 
written program 

l All necessary training requirements are satisfied, and that appropriate training 
documents are collected and maintained 

l All necessary entry equipment is on hand, and maintained in proper working 
order 

l Permits are completed specifying a duration only long enough to perform the 
job 

l A trained and equipped rescue team is on standby prior to the beginning of the 
confined space activity 

The HSO will serve as the Entry Supervisor, which means that he/she is responsible for 
determining that acceptable entry conditions are present before and during entry, ,for 
authorizing (by completing and signing the written permits) and overseeing entries, and 
for terminating entries and canceling permits. 

Testing and Monitoring 

Air monitoring in the space must be performed before and during all entry operations. 
The frequency, types, and sequence of air monitoring are clearly specified in the site 
specific program included as Attachment 1. While that program specifies that periodic 
air monitoring during an entry may be acceptable for an isolated space, it is 
recommended that continues monitoring always be performed, even for a completely 
isolated space. Acceptable entry conditions are as specified in Table 1, below. 

Table 1 
Acceptable Entry Conditions 

I Atmospheric Parameter ! Acceptable Entry Condition - 
Oxygen content in air 2 19.5% and I 23.5% 
Flammable or explosive conditions 5 10% of an LEL* for gases, vapors or 

mists 
I LEL for airborne combustible dusts - 

Toxic concentrations of chemical hazards Any exposure reaching a substances 
published Action Level, Permissible 
Exposure Limit, Threshold Limit Value, or 
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Recommended Exposure Limit. These vvill 
all be specified in the site Health aind 
Safety Plan 

Any other atmospheric condition that is Varies by specific parameter 
Immediately Dangerous to Life or Health 

.*LEL = Lower Explosive Limit, sometimes also referred to as LFL for Lower Flammability Limit. For’ dusts, 
this may be approximated as a visual condition where the dust obscures vision at, a distance of 5 feet or 
less 

If the acceptable entry conditions do not exist, or appear that they may not be constant 
throughout the entry, the HSO can use the following approach: 

1. Ensure that the space is properly isolated (block and bleed lines, use 
Lockoutrragout procedures, etc. 

2. Purge, inert, flush, or ventilate the space to control or eliminate the hazard 

If acceptable entry conditions still do not exist due to flammability or explosive concerns, 
the entry must not be authorized. If the limiting factor is toxic airborne concerns, 
appropriate PPE may be used to allow the entry (Note: As with all environmental work, 
use of PPE is chosen as a control option always only as a last resort). 

Rescue 

When confined space entry operations are performed, personnel and equipment must 
be adequate and available to effect non-entry rescue operations in the event of an 
emergency. This shall include items such as body harnesses (or wristlets, as a second 
choice), tie-offs, mechanical retrieval apparatus, etc. This equipment must be available 
and in use during all entry operations. This will enable the Attendant and other 
authorized personnel to perform an emergency rescue and extract an injured person 
from outside of the space. Rescue procedures requiring other personnel to enter a 
space to assist or evacuate an injured or incapacitated entrant are expressly 
prohibited. Also, unauthorized personnel must be prohibited from participating in 
emergency rescue operations. 

It is anticipated that in most instances, we will be prepared to provide emergency rescue 
services ourselves, at least to the point of removing an injured person and stabilizing 
them until professional emergency services can be summoned. The identity of the 
specific emergency response service and the method for contacting them will be clearly 
identified on the permit completed by the Health and Safety Officer (HSO). At least one 
member of the team serving in the role of Attendant or Rescue member (a non-entrant) 
must have current certification in First Aid and CPR. (Note: The POC must ensure that 
Bloodborne Pathogen Program requirements are satisfied whenever First Aid or CPR 
practice is authorized.) 

4.5 Employee Training 

All personnel must be adequately trained in order to be authorized to participate in 
confined space operations. Training must be performance-based so that participants 
can successfully demonstrate proficiency in performing their assigned duties. Training 
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_,’ I shall take place before an individuals first assignment, when their assigned duties 
change, or when changes occur in the site’s written program. Also, if a new hazard is 
suspected that was not addressed in the employee’s training, supplemental training will 
be required. 

Whether training is provided in-house or by a training contractor, the contents of the 
training must satisfy the requirements of this program, and will be held to the criteria 
published by the Hazardous Waste Action Coalition Risk Management Committee, 
Health and Safety Subcommittee (entitled “Confined Space Entry Training Courses”, 
published in 1996). A copy of these criteria are available from the Unit HSM. These 
criteria are directly applicable as they have been specifically developed by health and 
safety representatives of firms in our industry (hazardous waste/environmental 
consulting). 

The HSO will ensure that appropriate training has taken place for all authorized 
individuals, and will have on-hand at the site documentation for each involved employee 
attesting to: 

1. Employee name 
2.’ Signature or initials of the instructor 
3. dates of training 

,, ..“, 

Site-specific training for authorized individuals will cover 
attendants. This will address the aspects for each of 
below. 

the duties of the entrants and 
these positions as presented 

Authorized Entrants 
Hazards that may be encountered in the space 
How to properly use the necessary equipment 
Communication methods with the Attendant 
Recognizing when emergency exit of the space is necessary 

Attendants 
Hazards that may be encountered in the space 
Behavioral effects of hazard exposure 
To continuously maintain an accurate count of entrants and know their identity 
To never leave the space unless relieved by another authorized entrant 
Communication methods and aspects with Entrants 
Monitoring of the space 
How and when to summon emergency services 
Control unauthorized personnel issues 
Performance of nonentry rescues 

Entrv Supervisor (the HSO)* 
Hazards that may be encountered in the space 
Verifies that all tests have been conducted (by checking permit entries) 
Verifies that all procedures and equipment specified in the permit are in place before 
signing it and putting it into effect 
When and how to terminate the entry and cancel the permit 
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Verify that rescue services are available at the time of the entry and that the means for 
summoning them are operable 
Removes or prevents unauthorized personnel from entering the space 

Offsite emergency rescue services will be contacted by the HSO as part of task 
mobilization. They will be made aware of the potential hazards that may be 
encountered in providing assistance, and (when appropriate), they will be provided with 
Material Safety Data Sheets or similar information for substances that they may be 
exposed to. 

4.6 Coordination With Clients 

In nearly all instances, Unit operations will involve arrangements where we are serving 
as a contractor to a client facility. That is, we will not be addressing entering spaces that 
we own or control. Therefore, appropriate coordination with the client will be essential to 
properly understand the nature of any confined spaces and to successfully perform the 
work. When the scope of work entails (or may entail) working in or near confined 
spaces, the Project Manager must gather the following information as part of the initial 
data gathering process: 

,,i - II. 

1. Obtain any available information regarding confined spaces, including descriptions, 
potential or known hazards, and the client’s confined space entry program 
information 

2. Determine if the client has located and designated confined spaces in the work area 
3. Establish how the client desires to coordinate our work with their operations, relative 

to the confined spaces 
4. If the scope of work will involve actual entry by Unit personnel, inform the client of 

our program 

Gathered information is to be provided to the Health and Safety individual responsible 
for preparing the site-specific Health and Safety Plan. 

At the conclusion of any confined space entry work done at a client location, the Project 
Manager is to request a debriefing meeting so that a representative from the project 
team can communicate hazards that were encountered in the work. 

4.7 Project Sites Involving Confined Spaces Where Entries Will Not be Performed 

In many instances, we may be performing work at sites where confined spaces exist 
and our scope of work does not involve any entry into those spaces. In this application, 
the HSO has only to ensure that spaces in our work area are adequately identified and 
posted, and complete the one-page written program in Attachment 2 and post it on site 
in the work area. 

4.8 Confined Space Entry Operations involving Subcontractors 
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For some projects, the scope of work may require a specialized service or capability that 
we do not have in-house, and a subcontractor will be needed. When that work involves 
requiring our subcontractor to perform a confined space entry, The HSO must complete 
and utilize the written program included as Attachment 3. Also, the information 
presented previously in section 4.6 (when we are the subcontractor) must be gathered 
by our Project Manager and provided to our subcontractor. Again, in most instances, all 
or most of that information will have to be obtained from our client. We must provide our 
subcontractor with the following information: 

1. Information regarding the confined space(s), including descriptions, potential or 
known hazards, and the details of our confined space entry program 

2. information on the location and designations (postings) of the confined spaces in the 
work area 

3. Establish how we desire to coordinate our work with their operations, relative to the 
confined spaces 

4. If the scope of work will involve actual entry by subcontractor personnel, inquire if 
they have their own Permit-Required Confined Space Program and obtain it for our 
review 

5. If the nature of the work is such that Unit and subcontractor personnel will have to 
perform concurrent operations in or near a confined space, very close coordination 
will be necessary and the Unit HSM must be contacted for guidance. 

At the conclusion of any confined space entry work done by a subcontractor, a 
debriefing meeting will be held by the HSO to learn of any hazards that were 
encountered in the work. 

4.9 Program Evaluations and Availability 

The Unit HSM is responsible for performing evaluations of this overall Program to 
ensure its continued effectiveness. These reviews will be properly documented, and will 
occur as follows: 

1. Annually, at the end of each calendar year 
2. At any time when an indication is discovered that a component of the program is not 

effective 
3. In the event of any modifications in the regulatory requirements for confined space 

operations 
4. If the event of changes or mandates from Brown & Root Corporate Health and 

Safety 

Annual Program evaluations will entail a review of all canceled written permits prepared 
and used during the course of that year by all Unit locations. The various site-specific 
written programs that these permits were prepared under are also subject to review. 
Canceled permits will be retained by the Unit HSM for no less than one calendar year. 

Field audits of project work sites where confined space operations are conducted will 
also be performed. These will be coordinated through the various office safety POCs, 
and will done on an unannounced, random basis. 
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Information gathered and program modifications that become necessary will be 
communicated by the Unit HSM to appropriate Brown & Root Corporate Health and 
Safety. 
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AlTACHMENT 1 

CONFINED SPACE ENTRY PROGRAM 
For 

Projects Involving Entry Operations 
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CONFINED SPACE ENTRY PROGRAM 
For 

Projects Involving Entry Operations 

.Site Name and Address: Project No. 

Project Manager: 
Site Manager: 
Site Health and Safety Officer: 

Confined spaces that exist (or that may be created by project activities) at this site 
include the following: - 

Each of these spaces have been (or will be, upon creation) clearly posted with signs 
stating “DANGER - PERMIT REQUIRED CONFINED SPACE - DO NOT ENTER”. 
Unauthorized entry into any of these spaces is strictly prohibited. 

On this project, entry into the following space(s) is (are) anticipated: 

Space Reason For Entry Associated Hazards 

ENTRIES WILL BE BY WRITTEN PERMIT ONLY. Figure 1 will be used as the written 
permit on this site. Permits will be prepared, issued, and canceled by the Site Health 
and Safety Officer, who will also serve in the role of Entry Supervisor. Permits must be 
completed before any entry operations begin. Completed permits will be reviewed with 
all involved personnel as part of their task-specific training, and then posted at or near 
the entrance to the space. 

Equipment and Evaluation of Confined Spaces 

All spaces must be properly evaluated before and during entry operations. Figure 2 
specifies the equipment that will be maintained on this site to evaluate and support 
Confined Space Entry operations. 
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Figure 2 
On Site Confined Space Equipment 
(Check and Describe All That Apply) 

Type of Equipment 
Testing/monitoring equipment 
Ventilating equipment 
Communications equipment 
Personnel protective equipment 
Lighting equipment 
Barriers/shields to protect entrants 
Ingress/egress equipment 
Rescue/emergency equipment 
Other equipment 

Description 
- 
- 

.- 

- 

- 

Spaces will be evaluated by the Site Health and Safety Officer as follows: 
l Pre-entry, to determine that satisfactory entry conditions exist 
l Continuously, if the space cannot be isolated 
l Periodically, if the space can be isolated (at least once every _ minutes) 

The sequence for conducting these evaluations will be (from first to last): 
1. Oxygen level 
2. Lower Explosive Level (for gases, vapors, mists, or particulates) 
3. Toxic gases or vapors 

Specific equipment and instrument action levels are specified on the permit. 

General Requirements and Responsibilities 

Only properly authorized and trained personnel will be permitted to participate in entry 
operations. The Entry Supervisor (the site Health and Safety Officer) will be responsible 
for conducting these authorizations and for ensuring that training requirements are 
satisfied. All persons involved with entry operations will be properly designated on the 
Permit. At least one Entry Attendant will be stationed outside of the space at all times 
during any confined space entry operation. The identity of the Attendant(s) will be 
clearly indicated on the entry permit. Attendants will not be assigned any additional 
duties that could interfere with fulfilling their responsibilities as space Attendants. 
Multiple spaces will not be monitored by a single attendant. This type of approach 
is strictly prohibited. 

Emergency rescue operations will be non-entry means only. Emergency procedures will 
be specified on the entry permit. 

If entry operations will involve the use of contractor personnel, the Subcontractor Perrnit 
Required Confined Space Program (See Attachment 3 of the Brown & Root 
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Environmental Unit Confined Space Entry Operations Program) must be completed by 
the site Health and Safety Officer and maintained onsite. 

At the conclusion of entry operations, the site Health and Safety Officer will ensure that 
all personnel and equipment have been removed from the space, that a final space 
evaluation is performed, and the permit will be canceled and filed. A copy of the 
canceled permit must be sent to the Unit Health and Safety Manager at the conclusion 
of the project, and not later than by November 30 for projects wh.ere work continues 
toward the end of a calendar year in order to facilitate the annual program evaluation 
process. 
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FIGURE 1 
CONFINED SPACE ENTRY PERMIT 

CONFlNED SPACE ENTRY PEmr 
GENERAL INFORMATION: 
DESCRIPTION OF THE CONFINED SPACE 

* No.: 

DATE ISSUED TlME ISSUED DATE EXPIRES TIME EXPIRES - 

I I I : 
ENTRY SUPERVlSOR 

ATTENDANT(S) 

COMMUNICATION BETWEEN ATTENDANT(S) - ENTRANTS 

Cl VOICE n LIGHT 0 RADIO q OTHER 
DESCRlPTlON OF WORK 

Yes NO NA INITIAL 

External Battq(ies) in Place 

Mechanical LockouUTagout 

Lin&Plpas Diinnechd 

Lines/PM Blocked 

LinedPipes Capped 

LineslPlpas Blinded 

Hot Work Permit 

Warning Signs 

Other: 

Cl 0 0 

n 0 •1 

0 0 0 

C II n 

cl c! 0 

D 0 c 

G cl 0 

G 0 n 

R 0 3 

REPORT ANY UNAUTHORltED ENTRY TO: 

Health Sciences Deparbneti and Project 
Management 
PRE-ENTRY CHECKLIST 

PURGING, INERTING, OR FLUSHING 

PHONE NO. RADIO NO. PAGER NO. 

MECHANICAL VENTlLATlON 

II 
Initial Ccnlinuow Partial DescrlpUon 

PERFORMED UYES RN0 OIW 

METHOD USED 0 Nitrogen 0 Steam 

0 Water G Other (specify) 

Fresh AL Injection [7 hrs. 0 3 

General o- hrs. C u 

Local Exhaust a -hrs. G Cl 

SPECIFIC HAZARDOUS TASKS 

Certain tasks performed in confined spaces greatly increase the risks to entrant% Chack all tasks to be performed. 

Ll WELDING/GRINDING C PAINTJNG OR CLEANING WlTH SOLVENTS 

cl THERMAL CUTIING CI CLEANING/SWEEPING/VACUUMING 

0 SOLDERINGIi3RAZING Cl SCRAPING/REMOVING RESIDUE 

0 ELECTRICAL G CHEMICAL USE 

G OTHER, EXPLAIN: _ 

--1_ 
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PERIODIC ATMOSPHERiC TEST RESULTS 
CEPTAELE I ACCEPTABLE [ ACCEPTABLE 1 AC’ 

RANGE OF HAZARD RANGE OF HAZARD YES NO 

19.5%-23.5% % 

0%-W% % 

PEL wm mm 

19.5~23.5% % 

0%-l 0% 

TESTER 
INPORMATtON 

D& 

The: 

Inittals; 

Date 

Tune: 

ATMOSPHERIC 
HAZARDTESTED 

Oxygen Content 
VW 

Combustible Gas 
_ (%LEL) 

Other (Specify) 

Oxygen Content 
WM 

Combustible Gas 
(%LEL) 
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CONFINED SPACE ENTRY PERMlT No: 

r 
- 

CAUTtON: Toxic or flammable gasses or vapors may in the c&ined space. Be sum to vent at various ifitWVals 
and locations within the confinad space. Atuvays check the oxygen content first. 

RESCUE PROCEDURE 
PLAN OESCRIPTION 

ONSITE RESCUE CONTACTS 
PHONE NUMBER RADIO NUMBER PAGER NUMBER OUTSIDE SOURCES AND PHONE 

FIRE DEPARTMENT 

AMBULANCE 

HOSPITAL 

OTHER 

SPECIAL EQUIPMENl’ NEEDED 

0 RESPIRATORS (Type): 
!J SAFETY HARNESSESA’VRISTLETS 
0 LIFELINES 
Cl HOlSTtNG APPARAtUS 
Cl WNTlLATtON EQUIPMEKT: 
U TEMPORARY LIGHTING (Type): 
II NON-SPARKING TOOLS 
G PROTECTIVE CLOTHING: 
C OTHER 

ENTRY SUPERVISOR’S SIGNATURE DATE - PERMIT ISSUER SIGNATURE DATE 

I 
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CONFINED SPACE ENTRY PERMIT 
PERSONNEL ENTRY LOG 
DE!XRli’IlONOF CONFINED SPACE 

No: 

ENTRY SUPERVISOR DATE 

I 
ATTENDANT(S) 
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ATTACHMENT 2 

CONFINED SPACE ENTRY PROGRAM 
For 

Project Sites Involving Confined Spaces 
Where Entries Will Not be Performed 

B.A-19 



,/- h 

CONFINED SPACE ENTRY PROGRAM 
For 

Project Sites Involving Confined Spaces 
Where Entries Will Not be Performed 

Site Name and Address: Project No. __ 

Project Manager: 
Site Manager: 
Site Health and Safety Officer: 

Confined spaces that exist (or that may be created by project activities) at this site 
include the following: - 

- 

Each of these spaces have been (or will be, upon creation) clearly posted with signs 
stating “DANGER - PERMIT REQUIRED CONFINED SPACE - DO NOT ENTER”. 

Entry into any of these spaces is NOT permitted by site personnel is for any 
reason. 

Site Manager: Date / I 

Site Health and Safety Officer: Date / / 

POST THIS ON SITE 
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ATTACHMENT 3 

SUBCONTRACTOR PERMIT-REQUIRED CONFINED SPACE ENTRY OPERATIONS 
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SUBCONTRACTOR PERMIT-REQUIRED CONFINED SPACE ENTRY OPERATIONS 

Site Name and Address: Project No. _ 

Project Manager: 
Telephone Number: ( ) 

Site Manager: 

Site Health and Safety Officer: 

Subcontractor Performing Confined Space Entry Operations: - 

1.0 General 

This project site contains the confined spaces specified in Table 1. Entry into any of 
these spaces will be written permit only, and in compliance with the requirements of 
OSHA 29 CFR 1910.146. Permits will be coordinated with and submitted to the siZe 
Health and Safety Officer. 

Table 1 
Confined Spaces 

at the 
Site 

Space Reason For Entry Associated Hazards 

2.0 Space Description and History (Note to site Health and Safety Officer: this 
section must be filled out for EACH space to be entered by the subcontractor personnel. 
Attach additional pages to this program as appropriate.) 

The nature of the work to be performed by 
(name of subcontractor) 

This will involve/require entry into 
(description of space) 

- 
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The hazards recognized or anticipated with this space include or may include (check 
and describe all that apply): 

a hazardous atmosphere involving - 
Material that could engulf an entrant, specifically - 
An internal configuration such that an entrant could be trapped or asphyxiated 
by inwardly converging walls or by a floor which slopes downward and tapers to 
a smaller cross-section - 
Other serious safety or health hazards 

Brown & Root Environmental has implemented the following -precautions/procedures for 
the protection of our employees in or near this space: 

l Education and training on confined space recognition 
l Posting with “DANGER - PERMIT REQUIRED CONFINED SPACE - DO 

NOT ENTER” signs 
l Other means as follows: - 

If Brown & Root Environmental and will need to perform 
concurrent operations in or near the space, activities will be conducted in accordance 
with the following coordinated system: - 

3.0 Subcontractor Debrief 

Work was concluded on / / . The following confined space hazards were 
confronted or created during entry operations. 

- 

Problems encountered in administering or complying with the site Confined Space Entry 
Program were as follows: 

Suggestions for improvements of this program discussed during the debrief included 
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Signature of Subcontractor Agent HSO Signature 
- 
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Appendix C 

Data Quality Objective Process Documentation 



Appendix C 

Part 1 - Data Quality Objective Subzone Summaries 



Zone C - Truman Annex DRMO Waste Storage Area 
Subzone GRYZNC-SZN3- Soil- Former Oil Container (pre1942) and Scrap Metal and 

Refugee Item Storage Areas 
Step 1. State the Problem 
(1) Planning Team hfembers 

. Chuck Bryan- Brown and Root Environmental 

. Scott Flickinger- Brown and Root Environmental 

. Brian Lewis- Brown and Root Environmental 

. Dudtey Patrick- SOUTHDIV 

. Phillip Williams- NAS Key West 

(2) DeciMnt Makers- MS Key Weet Tier I Pertneffng Team 
. Martha Berry- EPA Region IV 
. Chuck Bryan- Brown and Root Environmental 
. Jorge Caspary- FDEP 
l Ron Demes- NAS Key West 
. RoyHoekstm-Bechtel 
. Dudley Patrick- SOUTHDIV 
. Philiip Williams- NAS Key West 

(3) Probiem statement . 
Potential contamination in soil (fuels, oil, metal) from past oil and metal storage actMUes. 

(4) Available Resources and Dead/he 
Budget- $2OO,ooO 
Deadline- w29lQ7 
Personnel- Listed above as Planning Team and Decision Makers 
Guidance- DQO Process (EPA QAIG-4); Data Quality Assessment (EPA GA/G-S) 
Siie Knowledge- RFllRl and CMS f- EBS; RAB Meeting Support 
Experience- Prior workplan rev&w and preparation expe&nce on the part of Planning Team and 

Dscklon Makers 

Step 2. Identify the Decision 
(1) Principal study 9uesthn 

Is the soil contaminated by VOCs, SVOCs, and inorganics? 

(2) Alternative actions that cold rrrsutt from resokdhn of the principal 9ueethn 
(a) No further action 
(b) Further action 

(i) Additional sampling 
(ii) RllFS 
(iii) IRA and RllFS 

(3) Decision Statement 
Determine whether or not soil is contaminated (by VOCs, SVOCs, and inorganic@ whether (1) no action will be taken or (2) further 
study is needed (e.g., additional sampling or place Zone C -Truman Annex DRMO Waste Storage Area, Former Oil Container 
(pre1942) and Scrap Metal and Refugee Item Storage Areas in RI/FS or IRA and RI/F!3 program). 

Step 3. Identify the Inputs to the Decision 
(1) InfommtIon needed to resolve ttte decision 

(a) Background information on site 
(b) Existing soil analytical data 
(c) New soil analytical data 
(d) Statistical anaiyses 

(2” Sources of the Information needed to resolve the decision 
(a) Background Information 

(i) Existing documents (reports, drawings, maps, etc.) 
- U.S. Navy - Naval Air Station (USN - NAS) Key West. Conditii Map of NAS Key West, No drawing number. 1942. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. P&raft EBS Truman Annex; Excess Property. 199&i. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. PWO Dwg No. P- 2536; Master Shore Station Development Plan; 
Utilities Fresh/Salt Water Distrtbutii, Dwg. No. P-2536 - 752891.195/e. 

(ii) Site visits (reports, drawings, maps, etc.) 
- Brown and Root Environmental (B&R Envkonmental). BIRONavy Sii Vtslt. 1996a. 

- Brown and Root Envtronmental (B&R Envtronmental). Partners Sii Vii and Teleconference. 1997b. 
(iii) Current/on-going activities 
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Zone C - Truman Annex DRMO Wwtc Stongc Area 

(iii) Current/ongoing activtt& 
S&zone GRYZNC-SZN3 

(b) Existing soil analyticai data 

(c) New soil anaiyticai data 
Through the Mowing anatybcai methods, the planning team needs to obtain meamme& of VOCs, SVOCs, and inorganics 
in soti at Zone C - Truman Annex DRMO Waste Storage Area, Former Oii Container (prel942) and Scrap M&al and Refugee 
kern Storags Areas. 

-h4etats;SW-846Methods601Oa6OlOband7WOaeertss 
- Semiiie Organic Compounds: SW446 Methods 827ObI827Oc 
- Voiattie Organic Compounds: SW-846 Methods 826oa1826ob 

(d) Statisbcai Ansiyses 
(i) Studentk t-test 
(ii) Variance of background data set 

(3) Information necessary for establishing action levels 
(a) Legal action levels 

- FDEP industrtai Goals- Fiorkla Department of Envtronmentai Protection (FDEP), Appiiiiity of Soil Cleanup Goals for 
Florida, 1996a. 

- FDEP Residential Goals- Florida Department of Environmentai Protection (FDEP), Appliibiltty of Soil Cieanup Goals 
for Florida, l!XXa. 

- FDEP industrial Goats- Florida Department of Envtrcnmentai Protection (FDEP), Soil Cleanup Goals for Florida, 1995b. 

- FDEP Residential Goals- Fiorida Departrnsnt of E&onmentai Protecbon (FDEP), Sdl Cleanup Goals for Florida, 
1995b. 

(b) Guidance action levels 
- Residential Soil RBCs- U. S. Environmentai Protectton Agency (EPA), Riik-Based Concentrabon Tabie, 1997. 

(c) Background Concenbations 
A subset of applicable background data has been extractfxl from the Comprehensive Background Report for NAS Key West 
(Appendii H of the Supplemental RFURI for Eight Sites, 1997). 

(4J Msasmefnent Methods liw AnalytYca~ data 

,,‘-- 

The appropriate meesurement methods have been wtected, as statsd above. In order to adequsteiy resoive the decision, method 
detectiin limits must be iess than actton levels. This will be ensured by supplying the wiected action ieveis with the statement of 
laboratory Statement of Work. In the event that it is not ts not technkaliy posstbie to a&ii a kw enough MDL for a given 
parameter with the selected method, the partnertng team will evaiuate the results on a cw&y-case basis, using frequency of 
detection to determine whether detected concentrations represent signifmnt contaminabon. Action ieveis were not available for 
some parameters, as shown below. Regardless of MDL, these parameters will require an indtvtduai evaluation, if detected. 

- lnorganics SW-846 Methods 601 Oa601 Ob and 7ooOa Sertes- Thallium 

- Semivolatile Organic Compounds SW-846 Methods 827Ob/827Or+ 2-methyi4,6dinitrophenol 

- Semivolatile Organic Compounds SW-846 Methods 827t%/827Oc- 24trophenoi 

- Semivolatile Organic Compounds SW-846 Methods 827Ob/827Oc- Qchiorophenyi phenyi ether 

- Volatile Organic Compounds SW-846 Methods 826&4/826gb- 2-hexanone 

Step 4. Define the Study Boundaries 
(1) Characteristics that define the population of interest 

Soil is assumed to be a homogeneous tayer of the land surface. Therefore, soil typtcaiiy will bs found everywhere there is not an 
obstruction to the iand surface such as a building, significant vegetatton, concrete, or water. Soil extends down into the 
groundwater. in the Key West area, soil is typically found at the surface and is supported by undertying limestone 8 to 12 feet 
below the land surface. 

(2) Spatia/ boundary of the de&don stalement 
(a) Define the geographic area to whii the de&ion statement appiii. 

Decisions apply to the soil within the subzone. 
(b) When appropriate, die the popuiatton into strata that have reiativeiy homogeneous characteristics. 

Stratiic24tion is not necsssaiy since the soil within the subzone is assumed to homogeneous. 

(3) Temporal boundaty of the de&ion s&tement 
(a) Determine the timeframe to which the de&ton applies. 

it will be assumed that the sample data represents the current concentration of chemicals present within the soil. 
(b) Determine when to coiiect data. 

Samples will be collected during the daylight hours. 

(4) Scale of the de&ion statement 

/ -.. The scale of the decision-making will be at the subzone ievei. 

(6) Physical constraints on data collection 
The abiiii to easiiy sample soil could increase the cost of sampling. Special equipment such as a direct-push unit or power auger are r 
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Zone C -Truman Annex DRMO Waste Stomge Area 
Subzone GIRYZNGSZN3 

equired to take samples in surface sotl. 

I- .- Step 5. Develop a Decision Rule 
DscSsion Rule 
ifthemeanchemicaiconcentrationinthesoilk~than~acbknlewl,~lwiilbeconsidereduncontaminatedandnoactionwiiibe 
taken. ifthemeanchemicalconcentrationinthesdi~theaction~,furthar~ofthesoilwiilbeconsidered. 

The following elements wiU be considered In the devdopmmt OftfWdWStOt?lVk: 
(1) The statMica pammeter thaf clmract& Um popukdlon of lnfemsf 

The planning team k interested in the mean concentretion of VOCs, SVOCs, and irwganks being analyzed in the soil at Zone C - 
Truman Annex DRMO Waste Storage Area, Former Oil Container (prel942) and Scrap Metai and Refugee ltem Storage Areas. 

12) The action levels for the study 
Various sources of infonnatkn were ueed in defining the appmp&te a&on kvei for each parameter.For VOCs, SVOCs, and PCBs, 
tiie most conservative iegai requirement will be adopted as the action level. in the event bat no legal kvei has been estabiiihed.the 
most conservative guidance level will be empioyed. For inorganics commoniy detected in background in the vicinity of NAS Key 

. West,twicethe~nbacicg~ndconcentrationwilibeusadastheaction~,unlessthemwt consewattve legal requirement (or 
guidance value, in the event a legal kvei has not been establkhed) k higher. Likewke for pest&k compounds detected in 
background, the mean background concentration wtii be used as the actian level, unless the most conservative kgai requirement (or 
guidance value, in the event a kgai kvei has nd been establkhed) k higher. in the event that no kgai, guidance or background 
concentrations are available for a paramster, the planning team needs to agree on a reasonabkbaskforaction. Basedonthe 
criteria discussed here, action kvek have been sekcted for each of the parameters that till be evaluated at Zone C - Truman Annex 
DRMO Waste Storage Area, Former Oil Container (prel942) and Scrap Metal and Refugee ltem Storage Areas. Parameters which 
may speciticaiiy require the attention of the planning team are tdentified here with the notation ‘NA’ and are also presented in Step 3 
under ‘Measurement methods for analyticsi data’. 
lnorganics (mgkg) 2~ioronaphthakne !36C0W FDEP Residential Goals 
Aluminum 75CtOO FDEP Restdentki Goals 2Alorophend 28OOW FDEP Residential Goals 
Antimony 26 FDEP Residential Goals 2-methyi4,6dinttrophenoi 0 NA 

Arsenic 2.66 2xAvg Background 2-methyinaphthakne g6OWO FDEP Residentki Goals 
Barium 5200 FDEP Resktentki Goals 2-methylPnenoi 26CUtO0 FDEP Residential Goals 
Beryllium 0.2 FDEP Reskentkl Goak 2-nitroaniline 4WO FDEP Residential Goals 
Cadmium 37 FDEP Residentki Goals 2-n- 0 NA 
Calcium ‘0 NA 3B4-methyiphenoi 34OOOLI FDEP Residential Goals ,-w 
Chromium 290 FDEP Reskkntki Goals 3,3diihkrobenzidine 1400 Residential Soli RBCs 
cobalt 4700 FDEP Reskkntki Goak 3-nttroanlline 230000 Residentki Sdi RBCs 

Copper 3100 Reskentkl Soil RBCs 4-bromophenyi phenyi ether 4500000 Residentki Sdi RBCs 
iron 23OW Residential Soil RBCs 4-chloro+metttyiphenoi 1.4E+O8 FDEP Residential Goals 
Lead 500 FDEP Reskkntki Goals Qchloroaniiine 24rXKKt FDEP Residential Goals 
Magnesium 0 NA Qchlorophenyi phenyi ether 0 NA 
Manganese 370 FDEP Residentki Goals 4-nitroaniiine 230000 FDEP Residential Goals 
Mercury 23 FDEP Residential Goals 4niirophenol 4800000 Residenttai Soil RBCs 
Nickel 1SOO FDEP ResidentialGoals ACWKlphthene 28gOOOO FDEP Residential Goals 
Potassium 0 NA Acenapttthyiene 67WW FDEP Reskienttal Goals 
Selenium 390 FDEP Residential Goals Anthracene 2CtOOWW FDEP Restdenl:ial Goals 
Silver 390 FDEP Residential Goals Benzo(a)anthracene 1400 IFDEP Residential Goals 
Sodium 0 NA Benzo(a)pyrene 100 FDEP Residential Goals 
Thallium 0 NA Benzo(b)fluoranthene 1400 FDEP Restdentikl Goals 
Tin 44000 FDEP Residential Goals B~nro(g,h,~h-=M- 14000 FDEP Resldential Goals 
Vanadium 490 FDEP Residenttki Gosk Benzo(k)fluwanthene 14000 ff DEP Restdentiil Goals 
Zinc 23OW FDEP Residential Goals Bk(2-chkraethoxy)methane 17OOOCl FDEP Restdential Goals 

Semivotatile Organic Compounds (uglkg) Bk(2-chkroethyl)ether 500 FDEP ResidentJai Goals 

1,2,4trtchiorobenzene 780000 Residentki Soti RBCs Bis(292hylW)pmhalate 48OOCt FDEP Residential Goals 

2,4,%tchiorophenoi 7lOOWO FDEP Residentki Goak Butyi benzyi phthaiate 15CrOWOO FDEP Residential Goals 

2,4,6&ichiorophenoi 87flOtl FDEP Residential Goals Carbazoie 42000 FDEP Residential Goals 

24dichlorophenoi 22OOW FDEP Residential Goals Chrysene 14OWO FDEP Residentjai Goals 

2,4dimethyiphenoi 12WOW FDEP Reskkntki Goals Dcnautylpmhalae 73OOOW FDEP Residenkiai Goals 

2,rklinitrophenoi 160000 Resider&i Soil RBCs Dkroctylphthakte 1SOCKKKI FDEP Residenttai Goals 

2,4dinitrotoiuene 13C000 FDEP Reskkntkl Guak Ditenzo(a,h)anthracene 100 FDEP Residenttai Goals 
, “---Y 2,6dinitrotoiuene 71CiOII FDEP Reskknttal Goals Dibenzofuran 240000 FDEP Resider&i Goals 

Diethyl Ve !56OOWW FDEP Residenttai Goals 
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Zone C - Trum8n Annex DRMO W8ete Storege Area 
Subzone GRYZNGSZN3 

,i. -.. 

Dimethyl phthaiate 6.3E+O8 FDEP Reskkntkl Goak 
Fluoranthene 2900000 FDEP Residential Goals 
Fiuorene 24OfXIOO FDEP ResMentki Goak 
Hexachiorobenzene 600 FDEP Reskentkl Goak 
Hexachiorobutadiirw 3100 FDEP Re&kntki Goals 
HexachiorocyciopenWkne 550000 Reskentki Soti RBCs 
HeXaChkroethark 27000 FDEP ResMentkl Goak 
indeno(1,2,3-@pyrene 1400 FDEPResktenWGoak 
kophorone 670000 Reskentki Soil RBCs 
n-nttrosodiphenykmine 73OW FDEP Reskentki Goals 
Naphthaiene 13OOOW FDEP Reside&i Gcak 
Nitrobenzene 22QOO FDEP Resider&i Goak I 
Pentachiorophenoi 5400 FDEP Residentki Goals 
Phenanthrene 17oOOOO FDEP Residentki Goais 
Phend 34000000 FDEP Reskentki Goals 
Pyrene 2200000 FDEP ReaUentkl Goals 

Volatile Organic Compounds @g/kg) 

,-“--, 

1 ,l ,l -trichioroethane 610000 FDEP Reskentki Goals 
1 ,1,2,2-tetrachioroethane SO0 FDEP Reskentki Goak 
1 ,I ,2-trichioroethane 2WO FDEP Reskkntkl Goals 
1 ,l dichioroethane 31 CXMJO FDEP Reskkntkl Goals 
1 ,l dichioroemene 100 FDEP Restdentkl Gcek 
1,2dichioroethane 700 FDEP Restdentkl Goak 
1,2dichioropropane 800 FDEP Restdentkl Goals 
2-butanone 22OOWO FDEP Residential Goals 
2-hexanone 0 NA 
4methyl-2pentanone 520000 FDEP Residential Goals 
Acetone 260000 FDEP Residential Goak 
Benzene 1400 FDEP Restdentkl Goak 
Bromodichioromethane 700 FDEP ReskknW Goals 
Bromoform 65000 FDEP Restdentki Goak 
Bromomethane 110000 Residential Soil RBCs 
Carbon disuiftie 5200 FDEP Residential Goals 
Carbon tetrachiortde 600 FDEP Residentiil Goak 
Chiorobenzene 44000 FDEP Residential Goals 
Chioroethane ’ 31 ctOOOO0 Residentkl Soil RBCs 
Chloroform 600 FDEP Residential Goals 
Chloromethane 200 FDEP Restdentkl Goals 
cis-1,2dichioroethene 25000 FDEP Residential Goak 
cis-1 ,%dichioropropene 300 FDEP Residential Goals 
Dibromochioromethane 1200 FDEP Residential Goals 
Ethyibenzene WOOOOO FDEP ResMentki Goals 
Methytene chloride 15000 FDEP Residentki Goak 
Styene 41OOOOO FDEP Restdentki Goals 
Tetrachioroethene 12000 FDEP Residentiii Goals 
Toiuene 520000 FDEP Residential Goals 
bans-l ,2dichioroethene 62000 FDEP Residential Goals 
bans-1 J-dichioropropene 300 FDEP Residential Goals 
Trichioroethene 6500 FDEP Residential Goak 
Vinyl chloride 5 FDEP Residential Goals 
Xyknes, total 13OOOOOO FDEP Residentki Goak 

_-w%,_ 
Step 6. Specify Tolerable Limits on Decision Errors 
(1) Possible range of the parameter of interast 

The range of parameters is expected to be below the sekcted action kvek. 
Page4of 5 1113/97 



Zone C -Truman Annex DRMO Wee@ Storege Area 
Subzone G;RYZNC4ZN3 

,--*I 
p) [dentMy the deckion errtns and chooee the null hypthesk 

(a) Possibk de&ion errors 
ODecidingthathesubwnekcontaminatedwhenittrulyknd. 
ei,Decidingtha~wbzonekrotcontamiMtedwhenntrulyk. 

(b)Truestateofnatureforeachdecklonerrw 
OThetnre~eofMturefwdcdsionemKOkthatthesuhzoneisndcontaminaed. 
(ii)Thebue~eofnatu~fordecisioncmwQi)kthatthesubzonekcontami,~. 

(c) Potentki consequences ofeachdeckionerror 
(i) The potential consequences ofdecidingthattheMlbronekcontaminatedwhen#~lykndincludethe~nditureqfmoneyand 
effort on additionai studies. monltortng, or wwdktkn when they are not really necessary. Additionally, the Navy will haveto delay 
realignment of the site until the ksue of ths potentki contamination k property addressed and re&ved. 
(ii) The potentiil consequences of decking that the subzone k not contaminated when it really k will be that the Navy may realign a 
property that contains levels of contaminatton that quid posstbiy endanger human health or the envlronment. in thii situation, the 
Navy may be itkbie for future damages and envtronmentai cleanup costs. Ako, the rep&&n of the Navy might be damaged. 

(d) Which deckion error has more severe consequen&s near the action kvel? 
Dsckkmerror(ii)hasmoresevweconsequsncas near the actton level since the rkk of jeopardizing human heaith outweighs 
the conssqu- of additional expenee to the Navy. _ 

(e) Define the null hypothe& and the altemative hypothe& 
(t) Null Hypothesis: The soti at Zone C - Truman Annex DRMO Waste Storage Area, Former Oil Container (prel942) and1 Scrap 
Metal and Refugee item Storage Areas k nat contaminatsd. 
(ii) Alternative Hypothesis: The soil at Zone C - Truman Annex DRMO Waste Storage Area, Former Oil Container (prelg42) and 
Scrap Metal and Refugee ltem Storage Areas k contaminated. 

Q Assignment of terms “fake positive” and “fake negatii’ to the appropriate de&ton error 
(i) A fake positiie occurs when the null hypothe& k rejected but k actuaiiy true. in this case, a fake positive decision elrror occurs 
when the deckion maker decides that the soil at Zone C - Truman Annex DRMO Waste Storage Area, Former Oil Container 
(prel942) and Scrap Metal and Refugee ttem Storage Areas k contaminated when it truly k not. 
(ti) A fake negative occurs when the null hypotlwk k not rejected but k truly fake. in thk case, a fake negative deckion error 
occurs when the decklon maker decides that the soil at Zone C - Truman Annsx DRMO Waste Storage Area, Former Oil1 Container 
(prel942) and Scrap Metal and Refugee item Storage Areas k not contaminated when tt truly k. 

(3) Range of possible values of parameters of Interest whem the consequences of decisbn envrs are relatively minor (gray 
w@nJ 

For soil, the planning team has sekcted a gray region of 1.5 times the actton kvei for each parameter. 

(4) Assign probability values to pornts above and below the actfon level that reflect the tokaWe probabf/ity tix the occurrence 
of decision errors 

The planning team has assumed a 5 percent decision error rate. 

Step 7. Optimize the Design 
(1) Review the DC?0 outputs and existing environmental data 

Because the statistician has participated in the DQO process for this problem, there is no need to review the DQO outputs further. 

(2) Develop general dats collecUon desjgn affernativ~ 
Simple random sampling will be used except in areas where site history or existing data indicate a likely area of contamination that will 
require a biased approach to sample design. 

IJ) For each data collection design alternative, select the opthnal sample size that satistbs the DQDs 
The formula for determining the sample size k chosen based on the hypothesis test and data coiieCtkr~ design. The GiiberVs 
equation is the standard formula utiiked to sekct the optimal sample size. Based on this formula, the optimal number of soil 
samples is four. 

(4) Select the most resoufce&k#v e data co/lecUon design thatsatiMes the DQOs 
Simpk random sampling will be performsd in the subzone based on the number of samples determined by Gilbert’s equation. Thlk 
is the only method that meets the DQOs estabiiihed for this project. 

(6) Document the operational details and theo&kal sempllng assumptions of the sefected deeign in the sampling anjd 
analysis p/an 

Unless site history or exkting data indicate a probable area of contaminatkn that would be best delineated through a biased 
approach, a random sample design will be used to determine whether the soil k contaminated in excess of the action kveis. Four 
discrete samples should be collected and analyzed at the laboratory. Sample locations will be randomly generated. 
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Zone C - Truman Annex DRMO Waste Storage Area 
Subzone GRYZNC-SZN4- Soil- Former Scrap Metal Storage Area (former DRMO) 

/ - Step 1. State the Problem 
(1) Pianning Team Msmbers 

. Chuck Bryan- Brown and Root Erwtronmentai 

. Scott Flickinger- Brawn and Root Envtronmsntai 

. Brian Lewis- Brown and Root Envkonmental 

. Dudiey Patrick- SOUTHDIV 

. Phillip Wiiliis- NAS Key West 

p) Decision Makers- hIS Key West T7er I Partnering Team 
. Martha Berry- EPA Regkm IV 
. Chuck Bryan- Brown and Root Envkonmentai 
. Jorge Caspaty- FDEP 
. Ron Demes- NAS Key West 
. Roy Hoekstra- Bechtei 
. Dudiey Patrick- SOUTHDIV 
. Phiiiip Williams- NAS Key West 

(3) Problem Statement 
Potential conteminatton in soil (metal debris) from past metal storage a&kiss. 

(4) Available Resources and Deadlines 
Budget- $2W,ooO 
Deadiine- g/29/97 
Personnei- Listed above as Planning Team and De&ion Makers 
Guidance- DQO Process (EPA QAK-4); Data Quality Assewnem (EPA QAIGS) 
Site Knowledge- RFURI and CMS tleidwwk; EBS; RAB Meeting Support 
Experience- Prior workplan review and preparation expertenrs on the part of Planning Team and 

Deckion Makers 

Step 2. Identify the Decision 
(1) Principal study question 

is the soil contaminated by inorganlcs? 

(2) AiternaUvs actions that cotdd rssuit Itom resoiutlon of the pfncipai question 
(a) No further action 
(b) Further action 

(i) Additional sampling 
(ii) Ri/FS 
(iii) IRA and RilFS 

(3) Decision Statement 
Determine whether or not soil is contaminated (by inorganics) whether (1) no actii will be taken or (2) further study ts needed (e.g., 
additional sampling or piace Zone C -Truman Annex DRMO Waste Storage Area, Former Scrap Metal Storage Area (former DRMO) 
in RilFS or IRA and Rl/FS program). 

Step 3. Identify the Inputs to the Decision 
(1) informatkm needed to msolve the decision 

(a) Background information on site 
(b) Existing soti analytical data 
(c) New soil analytical data 
(d) Statistical analyses 

(2) Sourws of the information needed to rusotve the de&km 
(a) Background information 

(i) Extsting documents (reports, drawings, maps, etc.) 
- U.S. Navy - Naval Air Station (USN - NAS) Key West. Condiin Map of NAS Key West, No drawing number. 1942. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. Predmfl EBS Truman Annex; Excess Property. 199&l. 

- U.S. Navy - Naval Air Statton (USN - NAS) Key West. PWO Dwg No. P- 25%; Master Shore Station Development Plan; 
Utiliies Fresh/Salt Water Diibution, Dwg. No. P-2536 - 752891.1957e. 

(ii) Site visits (reports, drawings, maps, etc.) 
- Brown and Root Envtronmentai (B&R Environmental). B&RE/Navy Site V& 1995a. 

- Brown and Root Envkonmentai (B&R Envlronmentai). Partners Site VI and Teleconference. 1997b. 
(iii) Current/ongoing activities 

(b) Existing soil analytical data 
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Zone C - Trumen Annex DRMO Waste Storage Area 
Subzont GRYZNC4ZN4 

(c) New soil analytical data 
,,-- --z Through the folkwlng analybcal methods, the planning team needs to obtain measurements of inorganics in soil at Zone C - 

Truman Annex DRMO Waste Storage Area, Former Scrap Metal Storage Area (former DRMO). 
- Metels; SW-s46 Methods 601 twSo1 ob and 7woa seriss 

(d) Statistical Anatyses 
(I) studenrs t-test 
(Ii) Variance of background data set 

fY hhfm.h n-=-v fi3restabl&hh?gacnonkweh ., 

(a) Legal action levels 
- FDEP Industrial Goals- Fbrkfa Department of Envkonmental Protection (FDEP), Apptiibiltt of Soil Cleanup Goals for 

Florida, 1996a. 
- FDEP ResidenM Goals- Flortda Department of Environmental Protection (FDEP), Appliibllii of Soil Cleanup Goals 

for Florida, 1996a. 

- FDEP Industrial Goals- Fkxkia Dep&wnt of Envkonmental Protection (FDEP), Soil Cleanup Goals for-Florida, 1995bl. 

- FDEP ResklenM Goals- Florida Department of Environmental Protection (FDEP), Soil Cleanup Goals for Florida, 
1995b. 

(b) Guidance action levels 
- Residential Soil RBCs- U. S. Environmental Protection Agency (EPA), Risk-Based Concentration Table, 1997. 

(c) Background Concentrations 

/--is, 

A subset of appliibte background data has been extracted from the Comprehensive Background Report for NAS Key West 
(Appends H of the Supplemental RFI/RI for Eight sites, 1997). 

(4) Measurement Methods tbr Anafyticai data 
The appropriate measurement methods have been selected, as stated above. In order to adequately resolve the decision, method 
detection limits must be less than action levels. This will be ensured by supptytng the s&&d action Mets with the statement of 
laboratory Statement of Work. In the event that it ls not ls not technically possible to achieve a tow enough MDL for a given 
parameter with the s&c&d method, the partnering team will evaluate the results on a case&y-caee basis, using frequency 01 
detection to determine whether detected concentrations represent significant contamination. Action levels were not available for 
some parameters, as shown below. Regardless of MDL, these parameters will require an individual evaluation, if detected. 

- lnorganics SW-S46 Methods 601OaI6O1Ob and 7OWa Series- Thallium 

Step 4. Define the Study Boundaries 
(1) Characteristfcs that define the population of lniemst 

Soil is assumed to be a hornogerwws layer of the land surface. Therefore, soll typically will be found everywhere there Is not an 
obstruction to the land surface such as a building, significant vegetation, cowete, or water. Soil extends down into the 
groundwater. In the Key West area, soil is typically found at the surface and is supported by underiying limestone 8 to 12 feet 
below the land surface. 

(2) Spat&i boundary of the de&don statement 
(a) Define the geographic area to which the decision statement applies. 

Decisions apply to the soil within the subzone. 
(b) When appropriate, die the population into strata that have relatively homogeneous characteristics. 

Stratification is not necessary since the soil within the subzone is assumed to homogeneous. 

(3) Temporal boundary of the decision statement 
(a) Determine the timeframe to which the de&ion applies. 

It will be assumed that the sample data represents the current concentration of chemicals present within the soil. 
(b) Determine when to collect data. 

Samples will be collected during the daylight hours. 

(4) Scale of the decision stWement 
The scale of the decision-making will be at the subzone level. 

(6) Physical constraints on data collection 
The ability to easily sample soil could Increase the cost of sampling. Special equipment such as a direct-push unit or power auger are 
required to take samples In surface soil. 

Step 5. Develop a Decision Rule 
Decision Rule 
If the mean chemical concentration In the soil is less than the action level, soll will be considered uncontaminated and no action will be 
taken. If the mean chemical concentration In the soil exceeds the action level, further study of the soil will be considered. 

The following elements will be considered in the development of the &&ion ride: 
(1) The stauStka/ parameter that characterizes the populagon of /ntefwt 

The planning team is Interested in the mean cow&Mon of inorganics being anatyzed in the soll at Zone C - TN~I~II Annex DRMO 
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Zens C -Truman Annex ORMO Waatt storage Area 
Subzont GIRW 

Waste Storage Area, Former ScrapMetal Storage Area (former DRMO). 

(2) Theectbnlevekforfhestudy 
Various sources of infonmtlon wre used in defining the appropriate action level for each parameter.For VOCs, SVOCs, and PCBs, 
themostconservativelegalrequirementwillbeadoptedastheaction~. Intheeventthatnokgalkvelhasbeenestabliied,the 
most consenrative guidance level will be empbyed. For inorganics commonly dttected in background in the vicinity of NAS Key 
West,twicethemeanbaclqlnxlndconcentrationwillbeused~theactionkvel,unk%themostconsenrativelegalrequiremc?nt(or 
guidance value, in the event a legal level has not been establkhed) is higher. Likewise for pestkk% compounds detected in 
background, the mean background concentration till be used as the act&r level, unless the most conservetive legal ,requirement (or 
guidanceMlue,intheewntalegallerelhasndbeenestabiished)ishigher. Intheeventthatnokgal,guidanceorbackground 
concentrationsanaveitableforaparameter,theplanningteamneedstoagreaona reesonebkbasisforactlon. Bssedontht 
criteriadiscwsedhere,actionlavalshavebeenselectedforeachoftheparamatatstlratwillbeavalr#itedatZoneC-TNmanAnnax 
DRMO Waste Storage Area, Former Scrap Metal Storage Area (former DRMO). Paramtttrs which may specif-lly require the 
attention of the planning team are identified here with the notatkn ‘NA’ and are alto prettnttd in Step 3 under ‘Measurement 
methods for analytical data’. 
lnorganics (mgkg) 
Aluminum 
Antimony 
Arsenic 
Barium 
Berytlium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

75ooo FDEP Reskkntial Gosls 
26 FDEP R-l Goals 

2.66 2x Avg Background 
52W FDEP Residential Goals 
0.2 FDEP R-l Goals 
37 FDEP R-l Goals 
0 NA 

290 FDEP Residwtkl Goals 
4700 FDEP R-l Goals 
3100 R-l Soil RBCs 

23000 R-l Soil RBCs 
500 FDEP R-l Goals 
0 NA 

370 FDEP Residential Goals 
‘23 FDEP Residential Goals 
1500 FDEP Reskkntial Goals 

0 NA 
390 FDEP Residential Goals 
390 FDEP Residential Goals 
0 NA 
0 NA 

44OW FDEP Residential Goals 
490 FDEP Residential Goals 

23000 FDEP Reside&t Goals 

Step 6. Specify Tolerable Limits on Decision Errors 
(I) Possible range of the pemmeter of interest 

The range of parameters ls expected to be below the selected actiin levels. 

(2) ldenth& the de&Ion emns end choose the null hypothesis 
(a) Possible decision errors 

(i) Deciding that the subzone is contaminated when it truly ls not. 
(ii) Deciding that the subzone ls not contaminated when lt truly Is. 

(b) True state of nature for each decision error 
(i) The true state of nature for decision error (i) is that the subzone ls not contaminated. 
(ii) The true state of nature for deckion error (ii) is that the subzone is contaminated. 

(c) Potential consequences of each decision error 

, -,\_ 

(i) The potential consequences of deciding that the subzone Is contaminated when lt truly is not include the expenditure of money and 
effort on additional studies, monitoring, or remediiin when they are not really necessary. Additionally, the Navy will have to delay 
realignment of the site until the issue of the potential contamination is properly addressed and resolved. 
(ii) The potential consequences of deciding that the subzone is not contaminated when it really is will be that the Navy may realign a 
property that contains levels of contamination that could posslbty endanger human heatth or the environment. In this situation, the 
Navy may be liable for future damages and environmental cleanup costs. Also, the reputation of the Navy migM be damaged. 

(d) Which decision error has more severe consequences near the action k-vet? 
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Zone C -Truman Annex DRMO Wash Storage Artt 
Subzone GRypK;szN( 

,I- *z 

Decision error (ii) has more severe consequences near the action fwei since the risk of jeopardizing human health outweighs 
the consequences of addlll expsnse to the Navy. 

(e) Define the null hypothesis and the altemative hypothesis 
(i) Null HypomesN: The soil at Zone C -Truman Annex DRMO Waste Storage Area, Former Scrap Metal Storage Area (ifonner 
DRMO) ls not contaminated. 
(ii) Atternatlve Hypothesis: The soil at Zone C - Truman Annex DRMO Waste Storage Area, Former Scrap Metal Storage Area 
(former DRMO) ls contaminated. 

QAssignmentoftemw’falsepositrve”and”falsenegative”tothaappropriatedecisionemx 
OAFalsepodtiveoccurswhenthenullhypothaaisisrejectedkRisactually~. Inthiicaee,afalseposkivedecllerroroccurs . 
whenthedecision maker decides that the soil at Zone C - Truman Annex DRMO.Waste Storage Area, Former Scrap Metal Storage 
Area (former DRMO) is contaminated when lt truly is not. 
(ii) A false negative occurs when the null hypo&sis is nd rejectsd but is truly false. In thii case, a false negative decision error 
occurs when the decll maker decides that the soil at Zane C - TN~~II Annex DRMO Waste Storage Area, Former Scrap Metal 

I Storage Arm (former DRMO) ls not contaminated when it truty is. 

(3’) Range of possibie values of parameter of intemst where the consequences of de&ion ~llors are reletlvely minsr (gray 
region) 

For soil, the planning team has selected a gray region of 1.5 times the action level for each parameter. 

(4) Assign pfobabiiity vaiues to pohds above and beiow the actfon ievei fhot reflect the toiembie probabiifty Iw the occurrence 
of decision errors 

The planning team has assumed a 5 percent de&ion error rate. 

Step 7. Optimize the Design 
(1) Review the DQO wtputs and existing envirxmmentel da& 

Because the statistician has participated in the DQO process for this problem, there is no need to review the DQO outputs further. 

(2) Develop general data coiiection design aiternatkes 
Simple random sampling will be used except in areas where slte history or exlsting data indicate a likely area of contamination that will 
require a biased approach to sample deslgn. 

,/‘-. 

(3) For each data coiie#on design ai&emative, s&act the opthoaisampie size thatsatisfiee the DQOs 
The formula for determining the sample stze ls chosen based on the hypothe& test and data co#ectlon design. The GllbeRs 
equation is the standard formula utkii to select the optimal sample stze. Based on thll formula, the optimal number of soil 
samples is four. 

(4) Select the most resource-effective data coiiection deeign that sat&f& the DQOs 
Simple random sampling will be performed in the subzone based on the number of samples determined by Gilbert’s equation. This 
is the only method that meets the DQOs established for this project. 

@J Document the operational detaiis and theoreticai sampling aesumptione of the seiected design in the sampling and 
analysis plan 

Unless slte history or existing data indicate a probable area of contamination that would be best delineated through a biased 
approach, a random sample design will be used to determine whether the sol1 is contaminated in excess of the action levels. Four 
discrete samples should be collected and analyzed at the laboratory. Sample locations will be randomly generated. 
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Zone E - Truman Annex Buildings 102,103 and 104 
Subzone GRYZNE-S2!N2- Soil- Former Building 136 

.I .-. Step 1. State the Problem 
(1) Pianning T&em Members 

. Chuck Bryan- Brown and Rwt Envtronmental 

. Scott FficMnger- Bmwn and Rwt Environmental 

. Brian Lewis- Brown and Root Environmental 

. Dudley Patrick- SOUTHDIV 

. Phillip Williims- NAS Key West 

(2) Decision bbkers-NASKey West Tleri PaHnering Team 
. Martha Berry- EPA Region IV 
. Chuck Bryan- Brown and Root Environmental 
. Jorge Caspary- FDEP , 
. Ron Demes- NAS Key West 
. Roy Hoeksba- Bechtel 
. Dudley Pat&k- SOUTHDIV 
. Phillip Wlllttrns- NAS Key West 

(3) Problem Statement 

-. 

Potential contamination in sol1 (debris, tead, metals, solvents, oils) from building operations from Plate and Mold Shop and 
demolished Building 136 buried onsite. 

(4) Available Resources and Deadlines 
Budget- s!fJo,wo 
Deadline- gl2gl97 
Personnel- Llsted above as Planning Team and Decision Makers 
Gukfance- DQO Process (EPA QAIG-4); Date Quatll Assessment (EPA QAIES) 
Site Knowledge- RFI/RI and CMS fieklwork; EBS; FtAB Meeting Support 
Experlence- Prior workplan review and preparation expeheme on the part of Planning Team and 

Decision Makers 

,, -.... 
Step 2. Identify the Decision 
(1) Principal study 9uestian 

Is the soil contaminated by VOCs, SVOCs, and inorganics? 

(2) Aitemathfe actions that could result i?om resokdon of the principal question 
(a) No further action 
(b) Further action 

(i) Additional sampling 
(ii) RllFS 
(iii) IRA and RllFS 

(3) Decision Stafement 
Determine whether or not soll ls contaminated (by VOCs,.SVOCs, and inorganic@ whether (1) further study is needed (e.g., addtitional 
sampling or place Subzone E in Rl/FS or IRA and RIKS program) or (2) no action will be taken. 

Step 3. Identify the Inputs to the Decision 
(I) information needed to resohfe the decision 

(a) Background Information on site 
(b) Existing soil analytical data 
(c) New soil analytical data 
(d) Statistical anafyses 

(2) Sources of the I nfb~W/on needed to resolve the decision 
(a) Background Information 

(i) Existing documents (reports, drawings, maps, etc.) 
- U.S. Navy - Naval Air Station (USN - NAS) Key West. Condition Map of NAS Key West, No drawing number. 1942. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. Draft EBS Truman Annex Outer Mole Pier S/Bldgs 149,1374, 
4OSO. 1997a. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. Predraft EBS Truman Annex; Excess Property. lgg6d. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. PWO Dwg No. 2534; Master Shore Station Development Plan; 
Utilities Distilled and Softened Water, Dwg. No. P-2534 - 752889.1951~. 

(ii) site visits (reports, drawings, maps, etc.) 
- Brown and Root Environmental (B&R Environmental). B&RE/Navy Slte Visit. 1996a. 
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Zone E-Truman Annex Buildings 102,103 end 104 
8ubzoneGRYZNE4ZN2 

- Brown and Root Environmental (B&R Environmental). Pattnem Site Vi and Teieconfsranca. 1997b. 
(iii) Current/ongoing actkit& 

(b) Exkting sol1 analytkal data 

(c) New sol1 anatytical data 
Through the folkwing analytical m&hods, the planning team nseds to obtain measurements of VOCs, SVOCs, and InorgGmke 
in~latZoneE-TnrmanAn~Buildings102,lWand104,FormerBuikling136. 

-Metals;sw448M&hods601oamo1oband7oooaseries 
- Semllle Organic Compounds; SW-848 M&hods 827OtJ827Oc 
- Volatile Organic Compounds; SW-848 Me&hods 826oa1826ob 

(d) Statistical Analyses 
(i) Student’s t-test 
(ii) Variance of background data set 

(3) /nfornration necessary for ariabkhing ecUon /eve/b . 
(a) Legal action levels 

- FDEP Ir~Iusbial Goals- Florida department of Environmental P&e&ion (FDEP), Appliibilii of Sol1 Cleanup Goals for 
Florida, 1998a. 

- FDEP Residential Goals- Florida Department of Environmental Protection (FDEP), Appkabilii of Soil Cleanup Goals, 
for Florida, 1998a. 

- FDEP Industrial Goals- Florida Department of Envknmental Protection (FDEP), Soil Cleanup Goals for Florida, 199%. 

- FDEP Residential Goals- Florida Department of Environmental Protection (FDEP), Soil Cleanup Goals for Florida, 
1998b. 

(b) Guidance action levels 
- Residential Soil RBCs- U. S. Environmental Protection Agency (EPA), Risk-Based Concentration Table, 1997. 

(c) Background Concentmtions 
A subset of applicable background data has been extracted from the Comprehensive Background Report for NAS Key West 
(Appendii H of the Supplemental RFURI for EiiM Sites, 1997). 

(4) Measurement Me- forAnslydcs/ data 
The appropriate measurement methods have been selected, as stated above. In order to adequately r&e the decision, method 
detection limits must be less than action levels. Thii will be ensured by supplying the selected action levels v&h the statement of 
laboratory Statement of Work. In the event that it is not is not technically possible to a&ii a low enough MDL for a given 
parameter with ths selected method, ths partnering team will evaluate ths results on a caee-by-caee basis, using frequency of 
detection to determine whether detected ens represent signifwnt contamination. Action levels were not available for 
some parameters, as shown below. Regardless of MDL, these parameters will require an individual evaluation, if detected. 

- inorganics SW-848 Methods 8010&01Ob and 7OOOa Series- Thallium 

- Semivolatlle Organic Compounds SW-848 Methods 827Ob/827Oc- 2-methyi-4,8dinitrophenol 

- Semivolatile Organic Compounds SW-848 Methods 827Ob/827Ck- 24trophenol 

- .Semivolatile Organic Compounds SW-848 Methods 827ObI827Oc- Qchlorophenyl phenyl ether 

- Volatile Organic Compounds SW-848 Methods 828Oa/828Ob- 2-hexanone 

Step 4. Define the Study Boundaries 
(I) CharacWistics that d&m the pop&don of intemst 

Soil is assumed to be a homogeneous layer of the land surface. Therefore, soil typically will be found everywhere there is not an 
obstruction to the land surface such as a building, significant wgetatii, concrete; or water. Soil extends down into the 
groundwater. In the Key West area, eoii is typically found at the surface and ts supported by undertying limestone 8 to 12 feet 
below the land surface. 

(2) Spatid bound&y of the deckbn ststement 
(a) Define the geographic area to which the decision etatement applies. 

Decisions apply to the soil within the subzone. 
(b) When appropriate, divide the population into strata that have relatively homogeneous characteristics. 

Stratification is not necessary since the soil within the subzone is assumed to homogeneous. 

(3) Tempera/ boundary of the decision statement 
(a) Determine the timeframe to which the decision applies. 

it will be assumed that the sample data represents the current cowentmtii of chemicals present within the soli. 
(b) Determine when to collect data. 

Samples will be collected during the dayliiM hours. 

(4) Scale of the decision statement 
The scale of the decision-maldng will be at the subrone tevel. 
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Zone E -Truman Annex Buildings 102! 103 and 104 
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(5) Physkal constraints on data cokcfbn 
The ability to easily sample soil could increase the cost of sampling. Special equipment such as a dire&push unit or power auger are 
required to take samples in surface soil. 

Step 5. Develop a Decision Rule 
Decision Rule 
If the mean chemical cowentMon in the soil k kss than the action level, soil will be wkkered uncontaminated and no action will be 
taken. Ifthemeanchemicalconcantrationlnthesdloccecdsthcactionlevel,furtherstudyofttrqsoilwillbeconsideced. 

fhe fdiOW/ng demen& Wi// he COnSideNd in Lhe devdopment Of the deC&hWl N/O: 

(1) Thesfatistkal~~etwtholcharacterizes thepopuMhmofint~ . . 
The planning team k interested in the mean cowentratkn of VOCs, SVOCs, and inorganics being anabed in the soil at Zone E - 
Truman Annex Buildings 102,103 and 104, Former Building 135. 

(2)77Jeecen/evelsfwrhedudy 
Various sources of information were ueed in defining the approprkte action level for each parameter.For VOCs, SVOCs, and PCBs, 
the most consewative kgal requirement will be adopted as ths action kvel. In the event that no kgai kvel has been established, the 
most conservative guidance level will be employed. For inorganlcs commonty detected in background in the vicinity of NAS Key 
West,twicethemean~rwndconcentrationwUIkused~theactionkvel,unlessthemostconservativelegalrequir~nt(or 
guidance value, In the event a kgal kvel has not been estabfkhed) k higher, Ltkewke for pestkke Compounds date&d in 
background, the mean background concentrabionwill~usadastheadionlevel,unlessthemostconservaivelegalrequiremient(or 
guidance value, in the event a kgal level has not been establii k hither. in the event that no kgat, guidance or background 
concentrations are avaikbk for a parameter, the pknningteam needs to agree on a rmeonabkbasisforactkn. Bamdonthe 
criteria discussed here, action kvek have been sekcted for each of the parameters that will be e&rated at Zone E - Truman! Annex 
Buildings 1 M, 103 and 134, Fomter Building 135. Parameters which may specifically require tha attention of the planning team are 
identified here with the notatii ‘NA’ and are also presented in Step 3 under ‘Measurement methods for analytical data’. 

,.- .--. 

lnorganics (rngkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 

Copper 

iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

1OOWW FDEP lndustrkl Goak 
220 FDEP lndustrkl Goals 
3.7 FDEP Industrial Goals 

S4fXlCl FDEP Industrial Goals 
1 FDEP lndustrkl Goals 

WC FDEP lndustrkl Goals 
0 NA 

430 FDEP lndustrkl Goals 
llooo0 FDEP lndustrkl Goak 
3100 Residential Soil RBCs 

23000 Reddentki Soil RBCs 
loo0 FDEP industrkl Goals 

0 NA 
5500 FDEP industrial Goals 
480 FDEP lndustrtal Goals 

25goO FDEP industrial Goals 
0 NA 

9900 FDEP lndustrkl Goals 
%KXI FDEP Industrial Goals 

0 NA 
0 NA 

67CKKKI FDEP lndustrkl Goals 
4800 FDEP Industrial Goals 

56tXW FDEP Industrial Goals 

,/’ , i-v... 

Semivolatile Organic Compounds (@kg) 

1,2,4-trtchlorobenzene 780000 Residential Sol1 RBCs 
2,4,5&ichlorophenoI 1.3E+CfS FDEP lndustrkl Goak 
2,4,Mrichlorophend 2BOCKU FDEP Industrial Goals 
2,4dichlorophenol - FDEP Mustrkl Goals 
2,edimethylphenol 16000000 FDEP lndustrkl Goals 
2,4dinitrophenol 1SMKtO Reskkntial Soil RBCs 
2+dinltrotoluene 2000000 FDEP lndustrkl Goals 

2,Bdinttrotduene 1300000 FDEP Industrial Goals 
2-chloronaphthakne 4CUXXlO FDEP Industrial Goals 
2-chkrophend 37WWO FDEP Industrial Goals 
2-methyM,5dinltmphend 0 NA 
2methylnaphthakne BBCKIOW FDEP lndustrkl Goals 

2-meulylphend 32000000 FDEP industrkl Goak 
2-nttroaniline Moo0 FDEP lndustrkl Goals 
2-nibophenol 0 NA 
3 8 Qmethylphenol 55WWO FDEP Irtdustrkl Goals 
3.3diilorobenztdine 1400 Residentiil Sdli RBCS 
3-nltroaniline 230000 Residential Solll RBCs 
Qbromophenyl phenyi ether 4XtOgW ResldenM Still RBCs 
4-chloro-3-methylphenol 1 E+C@ FDEP Industrta% Goak 
4-ohioroanlline 33OCtMM FDEP IndustrialI Goals 
4-chlorophenylphenytether 0 NA 
4-niiniline 4700000 FDEP industrkl Goals 
4-nnrophenol 46OOOOO Residential Soill RBCs 
ACenaphthl?ne 30000000 FDEP Industrkl Goals 
ACMi3phthyleIM3 5SgoW FDEP industrkl Goak 
Anthracene 3E98 FDEP industria~l Goals 
Benzo(a)anthracene 4900 FDEP lndustrta~i Goak 
Benzo(a)pyrene 500 FDEP Industrkl Goals 
6enzo(b)fluoranthene 5ooo FDEP Industrkl Goals 

B-WQperyle~ 5IJOW FDEP lndustrkl Goals 
Benzo(k)fluoranthene 4SgOo FDEP industrial Goals 
Bk(2chloroethoxy)methane 3CKtWOg FDEP lndustrkl Goals 
Bis(2chlomethyi)ether 900 FDEP Industrkl Goak 
Bk(2-ethylhexyl)phthakte 1 loo00 FDEP Industrkl Goals 

Butvl benzyl phthakte 3.1 E+08 FDEP Industrial Goak 
Catbazole 12CxlCKl FDEP lndustrkl Goals 

Chrysene 500000 FDEP lndustrkl Goals 
Dl-n-butyl phthakte 1.4E+08 FDEP Industrkl Goak 

DWpMhabte 32CXXKtW FDEP lndustrkl Goak 
Dlberuo(a,h)anthracene 5CN3 FDEP lndustrki Goals 
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Diberuofuran 3BOWOO FDEP industrkl Goak 

Diiyl phthakte B.7E+BB FDEP lndustrkl Goals 

Dimethyt phthakte 1 E+OS FDEP lndustrkl Goals 

Fluoranthene 48000000 FDEP lndustrkl Goais 

Fluorene 3WXlWO FDEP lndustrkl Goak 

Hexachloroberuene 1600 FDEP ln&strkl Goak 

HeXiK9llombukdii 4SOO FDEP Industrkl Goak 
Hexachloroq&pentadkne 5tiOOOO Rmkkntkt Soil RBCs 
Hexachkroethane 12OWO FDEP lnduetrkl Goak 

Indeno(l,2,3-cd)pyrene !5000 FDEP irtdustrtal Goals 

kophorone 670000 Reside&l Sotl RBCs 

n-nttrosodiphenykmine 13OOW FDEP lndustrkl Goak 

Naphthakne 12CiOOWO FDEP lndustrkl Goak 

Nitrobenzene 2EOOOO FDEPlndustrkiGoak 

Pentachlorophend 12000 FDEP lndustrkl Goals 
Phenanthrene 21000000 FDEP industrtal Gmk 
Phenol 4.4E+OB FDEP lndustrkl Goals 

Pyrem 41tlOOOOO FDEP lndustrklGoals 

Volatile Organic Compounds @g/kg) 

1 ,l ,l-trichioroethane 43OOOOO FDEP lndustrkl Goals 

1 ,1,2,2-ktrachloroethane 1400 FDEP industrkl Goals 
1 ,1,2-trtchloroethane 3000 FDEP lndustrki Goals 
1 ,l -dichloroethane 21CtXNKI FDEP lndustrkl Goals 

1 ,l dichloroethene 100 FDEP lndustrkl Goak 

1,2dichtoroethane 1000 FDEP lndustrkl Goak 
1,2dichloropropane 1200 FDEP lndustrkl Goak 
Zbutanone 15BCDOOO FDEP lndustrkl Goals 
2-hexanone 0 NA 
4-methyl-2pentanone 37BODOO FDEP lndustrfal Goak 

‘Acetone lBttOOO0 FDEP industrkl Goals 
Benzene 2GXl FDEP lndustrtal Gmk 
Bromodiihloromethane loo0 FDEP industrkl Goak 

Bromoform 130000 FDEP industrkl Gmk 
Bromomethane 1 lCtOO0 Residential Soil RBCs 
Carbon disulfide 34000 FDEP Industrial Goals 

Carbon tetrachlorlde BOO FDEP lndustrkl Gmk 
Chloroberuene 3MOOO FDEP lndustrkl Goals 

Chloroethane 31CKK)OOO Residential Soil RBCs 

Chloroform BOO FDEP lndustrkl Goals 
Chloromethane 300 FDEP lndustrkl Gmk 

cis-1,2dichloroethene 1BUOOO FDEP Industrkl Goals 
cis-1 Jdllhloropropene 400 FDEP lndustrkl Gmk 
Dibromochloromethane 1700 FDEP industrkl Gmk 
Ethylbenzene 1OCOOBOO FDEP industrkl Goak 

Methytene chloride 23000 FDEP lndustrtal Goals 

Styrene 34BWWO FDEP lndustrkl Gmk 
Tetrachloroethene 2BCOO FDEP lndustrkl Goals 

Toluene 35CUOOO FDEP Industrial Goals 
bans-1,2dichloroethene 430000 FDEP Industrial Gmk 

bans-1 J-dichloropropene 400 FDEP Industrial Goals 

Trkhloroethene S300 FDEP lndustrkl Gmk 
Vinyl chloride 7 FDEP industrial Gmk 

Zone E-Truman Annex BulldIngs 102,103 and 104 
Bubzont t3RYZNEszN2 

Xyknes,~ S2OOUOW FDEP industrkl Goals 

. ,_ 

,...i%.. 
Step 6. Specify Tolerable Limits on Decision Errors 
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(1) Possible range of the paElmezer of blter& 

Zone E -Truman Annex Buildings 102,103 end 104 
Subzonc GUYZNESZN2 

/--* 

(i)DeddingthathesuhzonekcontamiMtedwhen#tnrfyknot. 
(ii)Decidingthatt)lesubtoneknotcontaminatedwhenittrulyk. 

@)Truestateofnatureforeachdeckionenor 

(i) The potential consequences of decking that the subzone ls contaminated when lt truly k not include the expenditure of money and 

.’ . 

. effort on addltional studii, monitoring, or remedii when they are nd mally mcmeary. Additionally, the Navy will have to deky 
realignment of the slte until the ksue of the potential contamination k propedy addressed and resolved. 
(ii) The potential coneequences ofdecklingthatthesubzoneknotcontaminatedwhen~real~kkllbethattheNavymayrealigna 
property that contains levels of contamination that could possibly endanger human health or the environment. In this situation, the 
Navy may bs liable for future damages and environmental cleanup c&s. Ako, the mpuktkn of the Navy migM be damaged. 

(d)Whichdecisionerrorhanmoresevereconseq~neartheactionkvan 
Deckion error (ii) has more severe consequences nearthe action level sincethe rkk of jeopardizing human health outweighs 
the conaequenma of additional expense to the Navy. 

(e) Define the null hypobwsk and the atkmatiw hypothe& 
(i) Null Hypothesis: The sofl at Zone E - TNman Annex Buildings 102,103 and 104, Former Building 136 k contaminated. 
(ii) Alternative Hypothesis: The soil at Zone E - Truman Annex Buildings 102,103 and 104, Former Building 136 k not contaminated. 

(9 Assignment of terms “fake positive” and “fake negative* to the appropriate decision error 
(i) A fake positiw occurs when the null hypothesis k rejected but k actually true. In thtk case, a fake positii decision error occurs 
when the decision maker decides that the soil at Zone E - Truman Annex Buiidings 102,103 and 104. Former Building 136 is not 
contaminated when it tNly k. 
(ii) A fake negatii occurs when the null hypothesis k not rejected but Is truly fake. In this mae, a fake negative decision error 
occurs when the deckii maker decides that the soil at Zone E - Truman Annex Buildings 1 IX, 103 and 104, Former Building 136 k 
contaminated when it tntty k not. 

(3) Range of possible vahme of Fmeters of intemst whem the coneequences of de&ion errors are rehtlve& minor (gray 
region) 

For soil, the planning team has selected a gray region of 1.5 times the action kvel for each parameter. 

(4) Assign pmbability values to points above and below the act/on level that fMlec2 the tolerable probab//tty fix the o~~rr~~ce 
of decision errors 

The planning team has assumed a 5 percent decision error rate. 

Step 7. Optimize the Design 
(1) Review the DQO outputs and ex&ting envhvnmental data 

Because the statistician has participated in the DQO process for this problem, there k no need to review the DQO outputs further. 

(2) Develop general data colktlon design ahmatives . 
Simple random sampling will be used except in areas where site history or existing data indicate a likely area of contamination that will 
require a biased approach to sampk design. 

(3) For each data colktion design altemattve, select the opthnalsample size that satisfies the DQOs 
The formula for determining the sample size k chosen based on the hypothe&s test and data colkction design. The Gilbert’s 
equation is the standard formula utilized to sekct the optimal sample size. Based on thii formula, the optimal number of soil 
samples is four. 

(4) Select the most reewrce-et%ctive d&a collectIon design that saadlslies the DQOs 
Simple random sampling will be perfomwd in the subzone based on the number of samples determined by Gilbert’s equation. This 
is the only method that meets the DQOs established for this project. 

(5) Document the operatfonai details and theoretical sampling assumpthms of the selected design in the sampling and 
analysis plan 

Unless site history or existing data indicate a probable area of contamination that would be best delineated through a biased 
approach, a random sample design will be used to determine whether the soil k contaminated in excess of the action levels. Four 
discrete samples should be collected and analyzed at the laboratory. Sample locations will be randomly generated. 
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Zone E - Truman Annex Buildings 102,103 and 104 
Subzone GRYZNE-SZN3- Soil- Buildings 102 and 104 

,,. ?._ ,. Step 1. State the Problem 
(i) Planning Team Members 

l Chuck Bryan- Brown and Root Envimnmentai 
. Scott Fliikinger- Brown and Rod EnvimnmenMl 
. Brian Lewis- Brown and Root Environmental 
. Dudley Pat&k- SOUTHDIV 
. Phlllip Williams- NAS Key West 

(2) Decision Ma&en?- NAS Key West Tkr I Parbnwhg Team 
. Martha Berry- EPA Region IV 
. Chuck Bryan- Brown and Root Environmental 
. Jorge Caspary- FDEP 

-. 

. RonDemes-NASKeyWest * 

. Roy Hmkstra- Bechtel 

. Dudtey Patrick- SOUTHDIV 

. Phillip Williams- NAS Key West 

(3) Problem statement 
Potential contaminatbn in soll (acids. solver&, fuel) from building opera&m. 

(4) Available Resources and Deadiinw 
Budget- 5200,ooO 
Deadline- 9/29/97 
Personnel- Listed above as Planning Team and Decklon Makers 
Guktance- DQO Process (EPA QA/G-4); Data Quality Assessment (EPA QAIG-g) 
Site Knowledge- RFURI and CMS ftidwork; EBS; RAB Meeting Support 
Experlence- Prior workplan review and preparation experkwe on the part of Planning Team and 

Decision Makers 

ii’ -_ 

Step 2. Identify the Decision 
(1) Principa study quest/on 

Is the soil contaminated by VOCs, SVOCs. and Inorganlcs? 

(2) Alternative actions that could result fhm resolugon of the principal question 
(a) No further action 
(b) Further action 

(i) Addiiional sampling 
(ii) RllFS 
(iii) IRA and RlffS 

(3) Decision Statement 
No hypothesis was made 

Step 3. Identify the Inputs to the Decision 
(I) Information needed to resolve the de&Ion 

(a) Background information on site 
(b) Existing soti analytical data 
(c) New soil anatytical data 
(d) Statistical analyses 

(2) Sources of the information needed to resolve the declsbn 
(a) Background information 

. 

(i) Existing documents (reports, drawings, maps, etc.) 
- U.S. Navy - Naval Air Station (USN - NAS) Key West. Condition Map of NAS Key West, No drawing number. 1942. 

- U.S. Navy - Naval Facilities Engineering Command (USN - NFEC). Contamination Assessment Report (CAR) 
Addendum for Electric Power Plant Building 103. 1993a. 

- U.S. Navy - Naval Facilities Engineering Command (USN - NFEC). Contamination Assessment Report (CAR) for 
Electric Power Plant Buikting 103. 1992a. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. Dratt EBS TNman Annex Outer Mote Plier BIBMgs 149,1374, 
4060. 1997a. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. Predratt EBS TNman Annex; Excess Property. 1996d. 

- U.S. Navy - Naval Air Statton (USN - NAS) Key West. PWO Dwg No. 2534; Master Shore Station Development Plan; 
Utilities Distilled and Sofknsd Water, Dwg. No. P-2534 - 752889.1957~. 
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Zone E-Truman Annex Buildings 102,103 and 104 
Bubzonc GRYZNE-SZN3 

- U.S. Navy - Naval Facilii Engineering Command (USN - NFEC). Remediil Action Plan (RAP) for Electric Power Plant 
Building 1W. 1994c. 

(ii) Site visits (reports, drawings, maps, etc.) 
- Brown and Roc4 Environmental (B8R Enw ‘rwmxntal). B&RE/NavyStteVt. 1996a. 

- Brown and Root Environmental (B&R Environmental). Partners Site VI and Telsconference. 1997b. 
(iii) Current/on-gotng actMtNs 

(b) Existing soil analytical data 

(c) New soil analytical data 
Through the following analytical methods, the planning team needs to obtain measurements of VOCs, SVCCs. and lnorganids 
in soil at Zone E - Truman Annex Buildings 182,108 and 104, Buildings 102 and 104. 

- Metals; SW-848 Methods 8018a/8Olt% and 7000a series 
- Semivolatile Organic Compounds; SW-848 Methods 827ObJ827gc 
- Volatile Organic Compounds; SW-848 Methods 8288@28Ctb 

(d) Statistical Analyses 
(i) StudeMs t-test 
(ii) Variance of background data set 

(j)lnformat/on neceasary for e4stablhbfng actbn levels 
(a) Legal action levels 

- FDEP Industrial Goals- Florida Department of Environmental Pmtectbn (FDEP), Appliibilii of Soil Cleanup Goals for 
Florida, 1996a. 

- FDEP Resldential Goals- Florida Department of Environmental Protection (FDEP), Appliibiltty of Soil Cleanup Goals 
for Florida, 1996a. 

- FDEP Industrial Goals- Florkia Department of Environmental Pro&bon (FDEP), Soil Cleenup Goals for Florida, 1995b. 

- FDEP Residential Goals- Fkwkia Department of Environmental Protection (FDEP), Soil Cleanup Goats for Florida, 
1995b. 

(b) Guidance action levels 
- Residential Soil RBCs- U. S. Environmental Protection Agency (EPA), Risk-Based Concentmtion Table, 1997. 

(c) Background Concenbations 
A subset of applicable background data has been extracted from the Comprehensive Background Report for NAS Key West 
(Appandii H of the Supplemental RFI/RI for Eight Sites, 1997). 

(4) Measurement Metbods for Ana~csl data 
The appropriate measurement methods have bean selected, as stated above. In order to adequately resolve the decii, mathod 
detection limits must be less than action levels. Thii will be ensured by supplying the selected action levels with the statement of 
laboratory Statement of Work. In the event that it is not is not technically possible tc achieve a tow enough MDL for a given 
parameter with the selected method, the partnering team will evaluate the results on a cas+byxase basis, using frequency of 
detection to determine whether detected concentrations represent significant contamination. Action levels were not available for 
some parameters, as shown below. Regardless of MDL, these parameters will require an individual evaluation, if detected. 

- lnorganics SW-848 Methods 8018a/801ob and 7WDa Series- Thallium 

- Semivolatile Organic Compounds SW-848 Methods 827Ob/8278c- 2methyl4,8dinitrophenol 

- Semivolatile Organic Compounds SW-848 Methods 8278b6278c- 2-nitrophenol 

- Semivolatile Organic Compounds SW-848 Methods 8278b!827Ctc- 4-chlorophenyl phenyl ether 

- Volatile Organic Compounds SW-848 Methods 828Oa!828Ob- 2-hexanone 

Step 4. Define the Study Boundaries 
(1) Characteristics that deffne the popdaffon of interest 

Soil is assumed to be a homogeneous layer of the land surface. Therefore, soil typically will be found everywhere there ls not an 
obstruction to the land surface such as a building, significant vegetation, concrete, or water. Soll extends down into the 
groundwater. In the Key West area, soil ls typicalty found at the surface and is supported by undertying limestone 8 to 12 feet 
below the land surface. 

(2) Spathl boundary of the decision statement 

(a) Define the geographic area to which the decision statement applii. 
Decisions apply to the soil within the subzone. 

(b) When appropriate, divide the pop&&n into strata that have relatively homogeneous characteristics. 
Stratification is not necessary since the soil within the subzone is assumed to homogeneous. 

(3) Temporal boundary of the deck&n statement 
(a) Determine the timeframe to which tha decisii applies. 

It will be assumed that the sample data represents the current concentration of chemlcats.preaent within the soil. 
(b) Determine when to collect data. 
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Zone E-Truman Annex Buildings ltt2,103 and lo4 
Bubzont GRYZNEGZN3 

Samples will be collected during the daylttht hours. 
/. -.\ (4) Scele of the deckhut statemenl 

Thescakofthedeci&wakingwllltx3atthesubzonskvel. 

(6) Physical cents on data colkUon 
The ability to easily sample soil could increase the cost of sampling. Speck1 equipment such as a direct-push unit or power auger are 
required to take samples in surface soil. 

Step 5. Develop a Decision Rule 
Decision Rule 
Ifthemeanchemicalconcenb-dtionln~soilklessthantheactionlewl,soilwillbe~u~mi~edandm,actionwilibe .: 
taken. If the mean chemiil b in the soil exceeds the actkn level, further study of the boil will be considered. 

The following elements wil1 be wmhlemd in the development of the de&ion rule: 
(1) The mWstkai pawmder~cheract~eathepopl4htionoflnt~ 

The planning team k interested in the mean concentration of VOCs, SVOCs, and lnorganics being analyzed in the soil at Zone E - 
Truman Annex Buildings 1 M, 103 and 104, Buildings 102 and 104. 

(2) The action levels lo? #he study 

_“-.\. 

, -< 

Various sources of informatkn were used in defining the appmprkte actkn kvel for each parwneter.For VOCs, SVOCs, and PCBs, 
themostconservativelegalrequirementwillbeadoptedastheectionlevel. lntheeventthatnokgallevelhasbeenestablkhed,the 
most consewative guidance level will be employed. For lnorgenics commonly detected ln background In the victntty of NAS Key 
West, twice the mean background concentration will be used as the acticm level, unless tha moat conwv&e legal requirement (or 
guidance value, in the event a legal level has not been establiihed) k higher. Llkewke for pesticii compounds detected in 
background, the mean background concentmtion will be used as the acticn level, unless the most consewative legal requirement (or 
guidance value, in the event a kgal level has not been estabtii) k higher. In the event that no legal, guidance or background 
concentrations are avaikbk for a parameter, the planning team neads to agree on a reasonabk bask for action. Based on the 
criteria discussed here, action kvek have bean sekcted for each of the parameters that will be evaluated at Zone E - Truman Annex 
Buildings 102,103 and 104, Buildings 102 and 104. Parameters whii may specifmlly require tha attentlon of the planning team 
are identified here with the notatii ‘NA’ and are alsc presented in Step 3 under ‘Measurement methods for anatytical data’. 
lnorganics (my/kg) 24diiytphenol 1SClgOOW FDEP lndustrkl Goals 
Aluminum luOWO0 FDEP Industrial Goals 2,4dinitrophenol 1BCtOW Residential Soil RBCs 
Antimony 220 FDEP lndustrkl Goals 2,4dinitrotoluene 2BODWO FDEP lndustriil Goals 
Arsenic 3.7 FDEP lndustrkl Goals 2,Bdinitrotoluene 13WCXKr FDEP lndustriil Goak 
Barium 8400 FDEP lndustrkl Goals 2chloronaphthakne 4000000 FDEP Industrial Goak 
Beryllium 1 FDEP lndustrtal Goals 24lwophenol 370000(P FDEP Industrial Gcak 
Cadmium 600 FDEP lndustrki Goals 2-methyU,Bdinitrophenol 0 NA 
Calcium 0 NA 2methylnaphthakne SSOfIWg FDEP lndustrkl Goak 
Chromium 430 FDEP Industrial Goals 2methylphenol 32rXKIOW FDEP lndustrkl Goals 
cobalt 110000 FDEP Industrial Goals 2-mkoanlline 73GltY FDEP Industrial Goals 

Copper 3100 Residential Soil RBCs 2-nitrophend 0 NA 

Iron 23000 Residentiil Soil RBCs 3 8 4-methytphenol 5500000 FDEP Industrial Goals 
Lead 1 OW FDEP Industrial Goals 3,3’dichlorobenziiine 1400 Residential Soil RBCs 
Magnesium 0 NA 3-niioaniline 23OgOO Residential Soil RBCs 
Manganese 5500 FDEP Industrial Goals 4-bromophenyl phenyi ether 4500000 Residential Soil RBCs 
Mercury 480 FDEP Industrial Goals 4-chloro3methyiphenol 1 E99 FDEP lndustrtal Goals 
Nickel 2SCKKl FDEP Industrial Goals 4-chkroaniline 33OWtX9 FDEP Industrial Goals 
Potassium 0 NA 4-chlorophenylphenylether 0 NA 
Selenium 9900 FDEP Industrial Goak 4-nttroanlline 47gWrXt FDEP lndusbial Goals 
Silver gOCt0 FDEP Industrial Goals 4-niiophe?wi 4SgGYOO Residential Soil RBCs 
Sodium 0 NA Acenaphthene 30000000 FDEP Industrial Goals 
Thallium 0 NA Acenaphthykne !56OWW FDEP Industrial Goak 
Tin 67OtXIO FDEP Industrial Goals AIlth- 3E+OS FDEP Industrial Croak 
Vanadium 4800 FDEP Industrial Goals Benzo(a)anthmcene 4900 FDEP Industrial Goak 
Zinc BSOOW FDEP Industrial Goals Benzo(a)pyrene 500 FDEP Industrial Goals 

Semivolatile Organic Compounds (@kg) Benzo(b)fluoranthene SOW FDEP Industrkl Goals 

1,2,4trichlorobenzene 7BGJOIl Residentkl Soil RBCs Benzo(g,h,i)perykne !5OCrW FDEP lndustrtai Goals 

2,4,S-trichlorophenol 1.3E+CrS FDEP Industrial Goals Benzo(k)fluoranthene 4SClW FDEP Industrkl Goals 

2,4,6trichlorophenoI 2SCKIW FDEP lndustrkl Goals Bii2-chloroethoxy)methane 3000000 FDEP Industrkl Goals 

2,4dichlorophenol 4CxJOOW FDEP Industrial Goak Bii2chlorcethyf)etber 900 FDEP Industrial Goals 
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Bis(2&hylhexyl)pMhakte 1 loo00 FDEP Industrial Goals 

BW~nrylpMha~ 3.1 E+QB FDEP Industrial Goals 

carbazok 12QQQQ FDEP Induatrkl Goak 

Chrysene 500000 FDEP lndustrkl Goak 

Diiphthaiak 1.4E+QB FDEP lndustrkl Goals 

Dhoctyl phthakte 32QCWW FDEP lnduatrkl Gcak 
Dibenzo(a.h)anthracene 500 FDEP induatrkl Goak 

Dibenzofuran 3BQWW FDEP lndustrkl Gcak 
Dikthyi phthaiite 9.7E+QB FDEP Industrial Goak 

Dimethyl phthakte 1 E+QQ FDEP Industrial Goak 
Fluomnthene 4BQWWQ FDEP Industrial Goak 
Fluorene 3CXNXWQ FDEP lndustrkl Goats 
Hexachlorobenzene 1600 FDEP industrkl Goals 
Hexachlorobutadiene 4900 FDEP lndustrkl Goak 

Hexachlorocyclopentadkne BBQQQC Reddentkl Soil RBCs 
Hexachloroethane 12WQQ FDEP Industrial Goals 

Indeno(l,2,3-cd)pyrene BWQ FDEP lndustrkl Goals 
kophorone 870000 Restdentkl Sol1 RBCs 
n-nitrosodiphenylamine 13tXKNJ FDEP Industrkl Goats 
Naphthalene 12QWQW FDEP industrkl Goak 
Nitrobenzene 2BCXXXl FDEP industrial Goals 
Pentachlorophenol 12COQ FDEP lndustrkl Goals 
Phenanthrene 21 WCxNQ FDEP Industrial Goals 
Phenol 4.4E+QB FDEP lndustrkl Goals 
Pyrene 41CtOQWQ FDEP Industrial Goak 

Volatile Organic Compounds (ug/kg) 

1 .l ,I -trichioroethane 43CMJQW FDEP Industrial Goals 

1 ,1,2,2-tetrachloroethane 1400 FDEP Industrial Goals 

1 ,I ,2-trtchloroethane 3QQQ FDEP lndustrkl Goals 
1 ,ldichloroethane 2100000 FDEP lndustrkl Goak 
1 ,l dtthloroethene 100 FDEP lndustrkl Goals 
1,2dichloroethane loo0 FDEP lndustrkl Goak 
1,2dichloropropane 1200 FDEP lndustrkl Goak 
Zbutanone 15000000 FDEP Industrial Goals 
Zhexanone 0 NA 
4-methyl-2pentanone 3700000 FDEP Industrial Goals 
Acetone 1800000 FDEP Industrial Goals 
Benzene 2QW FDEP Industrial Goals 
Bromodichloromethane loo0 FDEP lndustrkl Goals 
Bromoform 13QWQ FDEP Industrial Goals 
Bromomethane 1 loo00 Residential Sdl RBCs 

Carbon disulfide 34QW FDEP Industrial Goals 
Carbon tetrachloride 800 FDEP lndustrtai Goals 
Chiorobenzene 3OQCW FDEP lndustrkl Goals 
Chloroethane 31 QWOW Residential Soil RBCs 
Chloroform SW FDEP lndustrkl Goals 
Chloromethane 300 FDEP Industrial Goals 
ck-1,2dichloroethene 1 BQQW FDEP lndustrkl Goals 
cis-1 J-dichloropropene 400 FDEP industrial Goak 
Dibromochloromethane 1700 FDEP Industrial Goak 

Ethylbenzene 10000000 FDEP Industrial Goak 
Methylene chloride 23QW FDEP lndustrklGoals 

Zone E-Truman Annex Buiidin~s 10X, 103 end 104 
SubzoneGRYZRE-SZN3 

34QWWQ FDEP Industrial Goals 

Tebadlkroathene 2BQW FDEP lndustrkl Goals 

Tduene 3SQQQQQ FDEP Industrial Goals 

tmns-1,2dllloroethene 43WW FDEP Industrial Goak 

trsns-13dllkqxqene 400 FDEP lndustrkl Goals 

TrtchknWhene 9300 FDEP lndustrkl Gcak 

vinyl chioride 7 FDEP Industrial Goak 

Xvlanes,t-. Q2QQQQW FDEP’ Industrkl Goals 

. 
, v... 

Step 6. Specify Tolerable Limits on Decision Errors 

Page4of 5 lll3lQ7 



Zone E -Truman Annex Bulldings lO:L,lo3 and 104 
Subzone GRYERE-szN3 

(1) Posslbie range of the parameter of h&n& 
“, _.. (2) identify the decision emus and choose the null hnwthesk 

(a) Possibk deckion errors 
(i) Deciding that the subzone k contaminated when it truly k not. 
(ii) Deciding that the subzone k not contaminatad when it truly k. 

(b)Truestateofnatureforeachdeckicnenor 
(i)ThetrwstateolnaturefordecisionenorOkthatthewbzoneknot~minaed. 
ei)Thetrues&teo!naturefordedsionenor(ii)kthatthawhzonekcontaminated. 

(c) Potential consequsnces ofeechdeckionerror 
(i) The potential consequences of deciding that the subzone k contaminated when it truly k net i&de the expenditure of money and 
effort on addiil studies, monitoring, or remedktion when they are not realty neoeseary. Addiilly, the Navy will have to delay 
realignment of the stte until the ksue of the pctentkl contaminaticn k propedy addressed and maolved. 

* (ii) The potential consequences of deciding that the subzone k not contaminated when it really k will be that the Navy may realign a 
- , property that contains kvek of contamination that could possibly endanger human health or the envtronment. In thii situatiin, the 

: . Navy may be liable for future damages and environmental ckanup costs. Ako, the reputaMn of the Navy might be damagsd. 
(d)Whichdeclsionenorhasmoreseveraconsequencesnearthaadionkven 

Decision error (ii) has more severe consequences near the actton kvel since the rtsk of jeopardiing human health outweighs 
theconsequances of aciditlonal expense to the Navy. 

(e) Deftne the null hypothesis and the alternative hypothesis 
No hypothesk made. 
No hypothesis made. 

(9 Assignment of terms “fake positive” and “fake wgabve” to the approprkte decision error 
(i) A fake positii occurs when the null hypothesis k rejected but k actually true. No hypothesis made. 
(ii) A fake negative occurs when the null hypothe& k not @acted but k truly fake. No hypothesk made. 

(3) Range of possIbie values of parameters of interest where the consequences of deck/on errors are relatively minor (gray 
WW?J 

For soil, the planning team has sekcted a gray region of 1.5 times the action kvel for each parameter. 

(4) Asslgn probability vahs to points above and below the act/on /eve/ that reflect the tolembie pmbability for the occumnce 
of decision errors 

,,- Y”, The planning team has assumed a 5 percent deckion error rate. 

Step 7. Optimize the Design 
(I) Review the DO0 outputs and exisgng envi~mental data 

Because the statistician has participated in the DQO process for this problem, there k no need to revkw the DQO outputs further. 

(2) Develop general data co//ect/on design alternatlves 
Simple random sampling will be used except in areas where site hktory or exkttng data indicate a likely area of contamlnatlon that will 
require a biased approach to sample design. 

(3) For each data colkction design aiternagve, select the optima/ sample size that satistk the 000s 
The formula for determining the sample size k chosen based on the hypothe& test and data collection design. The Gilbert% 
equation k the standard formula utiliied to select the optimal sample sin. Based on this formula, the optimal number of soil 
samples Is four. 

(4) Select the most resource-eiBcgve data cdkctYon design that satBYes the DQOs 
Simple random sampling will be performed in the subzona baaed on the number of samples determined by Gilbert’s equation. This 
is the only method that meets the DQOs establiihed for this project 

(5) Document the operattonal detaiis and theomtkal sampling assumptions of the selected design in the sampling and 
analysis plan 

Unless site history or exkting data lndlcate a probable area of contamination that woutd ba best delineated through a biised 
approach, a random sample design will be used to determine whether the soil k contaminated in excess of the actkm levels. Four 
discrete sampks should be collected and analyzed at the kboratory. Sample kcations will be randomly generated. 
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Zone E - Truman Annex Buildings 102,103 and 104 
Subzone GRYZNE-SZN4- Soil- Transformer Site near Building 675 

/- -. Step 1. State the Problem 
(1) Planning Team +mbers 

. Chuck Bryan- Brown and Root Envtronmental 
l Scott Fiiinger- Brown and Root Environmental 
. Brian Lewis- Brown and Root Environmental 
. Dudky Pa&k& SOLJTHDIV 
. Philiip Williams- NAS Key West 

(2) Decision Makers-NASKey West 77erlPaHwtng Team 
. Martha Berry- EPA Region IV 
. Chuck Bryan- Brown and Root Environmental 
. Jorge Caspary- FDEP 

’ . Ron Demes- NAS Key West 
. Roy Hoekstra- Bechtel 
. Dudky Patrick- SOUTHDIV 
. Phillip Williams- NAS Key West 

(3) Problem Statement 
Potential contaminatii in soil (PCBs) from former transformer site. 

(4) Available Resources and Deadfines 
Budget- $200,000 
Deadiine- Q/29/97 
Personnel- Listed above as Planning Team and De&ion Makers 
Guidance- DQO Process (EPA CWG-4); Data Quality Assessment (EPA QAIG-9) 
Site Knowledge- RFURI and CMS fieldwork; EBS; RAB Meeting Support 
Experience- Prior workplan review and preparation experience on the part of Planning Team and 

Da&ion Makers 

. . *LI 

Step 2. Identify the Decision 
(1) Principal study 9uestion 

Is the soil contaminated by SVOCs, PCBs, and inorganics? 

(2) Abmatfve acUons that could rwwlt fhn maok~Uon of the principal 9uestfon 
(a) No further action 
(b) Further action 

(i) Additional sampling 
(ii) RllFS 
(iii) IRA and RllFS 

(3) Decision Statement 
Determine whether or not soil is contaminated (by SVOCs, PCBs, and inorganic@ whether (1) no actiin will be taken or (2) fulRher 
study is needed (e.g., additional sampling or place Zone E - Truman Annex Buildings 1 M, 103 and 184, Transformer Siie near 
Building 875 in RllFS or IRA and RllFS program). 

Step 3. Identify the Inputs to the Decision 
(1) Information needed to resolve the de&km 

(a) Background information on site 
(b) Existing soil analytical data 
(c) New soil analytical data 
(d) Statistiil analyses 

(2) Sources of the i nfmnation needad to twsolve the de&ion 
(a) Background lnformatiin 

(i) Existing documents (reports, drawings, maps, etc.) 
- U.S. Navy - Naval Air Station (USN - NAS) Key West. Condii Map of NAS Key West, No drawing number. 1942. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. Draft EBS TN~XUI Annex Outer Mote Pier 8/Bktgs 14Q,l374, 
4080. lQQ7a. 

,,. -. 

- U.S. Navy - Naval Air Station (USN - NAS) l&y West. PWO Dwg No. 2534; Master Shore Station Development Plan; 
Utiliii Distilled and Softened Water, Dwg. No. P-2534 - 75288Q.lQ57c. 

(ii) site visits (reports, drawings, maps, etc.) 
- Brown and Rcot Environmental (B&R Environmental). BBRE/Navy Site Viit. lQQ7a. 

- Brown and Root Envtronmental (B&R Environmental). Partners Site Vii and Teleconference. lQQ7b. 
(iii) Current/on-going activities 

Page 1 of 5 lll3lQ7 



Zone E - Trurnsn Annex BulldIngs 102; 103 end lo4 
Subronc GIRYZNE-SZN4 

(b) Existing soil analytical data 

(c) New soil analytical data 
Through the f&wing maIytkal methods, the planning team needs to obtain measurements of SVOCs, PCBs, and inorganics in 
soil at Zone E - Truman Annex Buildings 182,188 and 184, Transformer Site near Buiiding 878. 

-Metais;sw848Methods801oa16o18band7GJ8asenes 
- PCBs; SW848 Methods 8081MI82 
- Semiiolatile Organic Compounds; SW848 Methods 8278tJ827& 

(d) StatistM Analyses 
(i) studenrs t-&at 
(ii) Variance of background deta set 

(3) /nfomath neceeaaty for establishing acdon /eve/e 
(a) Legal action tevefs 

- FDEP lndustrtal Goals- Florida Department of Environmental Protection (FDEP), Appiiibility of Soll Cleanup Goals for 
Florida, 1996a. 

. 
/ 

- FDEP ResMenttal Goals- Florida Depanment of Environmentat Pmtec8on (FDEP), ApplkMlky of Soil Cleanup Goals 
for Florida, 1996a. 

- FDEP Industrial Goals- Florida Department of Envkonmental Protection (FDEP), soil Cleanup Goals for Florida, 1995b. 

- FDEP Residential Goals- Florida Department of Envkonmental ProtectM (FDEP), Soil Cleanup Goals for Florida, 
199s. 

(b) Guidance action levels 
- Residential Soil RBCs- U. S. Environmental Protection Agency (EPA), Risk-Based Concentration Table, 1997. 

(c) Background Concentrations 
A subset of applicable background data has been extracted from the Comprehenstve Background Report for NAS Key West 
(Appendix H of the Supplemental RFllRl for Eight Sites, 1997). 

(4) Measurement Methods fw Anal+al data 
The appropriate measurement methods have been selected, as stated above. In order to adequately resolve the decision, method 
detection limits must be less than action levels. This will be ensured by supplying the eels&d action levels wkh the statement of 
laboratory Statement of Work. In the event that it is not is not technically possibie to achteve a tow enough MDL for a given 
parameter with the selected method, the partnering team will evaluate the results on a case-bycase basis, uslng f’requency of 
detection to determine whether detected concenhz&ns represent signiticant contamination. Action levels were not available kr 
some parameters, as shown below. Regardless of MDL, these parameters will require an lndiiual evaluation, if detected. 

- lnorganics SW848 Methods 881 Oa/881 Ob and 7W8a Series- Thallium 

- Semivolatile Organic Compounds SW848 Methods 8278bA3278c- %methyt-4,8dinitrophenol 

- Semtvolatile Organic Compounds SW848 Methods 8278b/8278c- 2-nitrophenol 

- Semivolatile Organic Compounds SW848 Methods 827Ob/8278+ 4chkwophenyl phenyi ether 

Step 4. Define the Study Boundanes 
(I) Characteristics that define the population ofinterut 

Soil is assumed to be a homogeneous layer of the land surface. Therefore, soil typically will be found eveqwhere there is not an 
obstruction to the land surface such as a building, signifmnt vegetation, concrete, or water. Sdl extends down Into the 
groundwater. In the Key West area, soil is typicalty found at the surface and is supported by underlying limestone 8 to 12 feet 
below the land surface. 

(2) Spat&f boundary of the decisbn statement 
(a) Define the geographic area to which the decision statement applies. 

Decisions apply to the soil within the subzone. 
(b) When appropriate, divide the population into strata that have relatiiely homogeneous characteristics. 

Stratification is not n ecessary she the soil wtthin the subzone is assumed to homogeneous. 

(3) Temporal boundary of the de&Ion s&tement 
(a) Determine the timeframe to whkh the decision applies. 

It will be assumed that the sample data represents the current concentmtion of chemicals present within the soil. 
(b) Determine when to collect data. 

Samples will be collected during the daylight hours. 

(4) Scale of the decision statement 
The scale of the decision-making will be at the subzone levei. 

(5.) Physical constralnts on data colbctbn 
The ability to easily sample soil could increase the cost of sampling. Special equipment such as a direct-push unit or power auger are 
required to take samples in surface soil. 
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SubzoneGiRYZNE4ZN4 

Step 5. Develop a Decision Rule 
De&ion Rule 
Ifthemeanchemical~inthesoilklessthantheaction~,soilrvillbecomideredu~~~~andnoaction~uvillkr 
taken. If the mean chemical wnw&&kn in the soil exceeds the action level, further study of the soil will be wnskkmd. 

The fokwing elements will be considemd In fha development of the decision ruie: 
(1) The statfetfcal pimmeter thet chor;rcterfia the popllladon of inlerart 

The planning team k interested In the mean concentration of SVOCs, PCBs, and inorganks being analyzed in the sofl at Zone E - 
TNman Annex Buildings 102,103 and 184, Transformer Sit near Buiiding 875. 

(2) The action levels fbr the study 
Various sources of information were used in defining the appropriate action kvei for each parameter.For VOCs, SVOCs, and PCBs, 
themostwnsenrativelegalrequirementwillbeadoptedastheacbknkvel. IntheeventthatnokgalkvelhasbeenestaMishied,the 
most conservative guidance kvel will be employed. For inorganics commonly detected in background in the vtcinity of NAS Key 
West, twice the mean bedrground collcenbafjon will be used as the &ion level, unless the most cowwmt& kgal requirement (or 
guidance value, in the event a kgal level has not been established) k higher. Likewke for pestickie compounds detected in 
background,themeanba~r~~concenbationwill&usadastheactionlevd,unlessthe~~ legal requirement (or 
guidanceMlue,intheevsntalegai~hasndbeanestablished)khigher. Intheeventthatnokgal,guidanceorbackground 
concentrations are avaikbk for a parameter, the planning team needs to agree on a reasonabkbaskforaction. Basedonthe 
criteria clkcuseed here, action kvek have bsen selected for each of ths parameters that will be evaluated at Zone E - TNIWI~ Annex 
Buildings 102,103 and 184, Transformer Site near Building 875. Parameters which may specitically require the attention of the 
planning team are ldentifkd here with the notation ‘NA’ and are also presented in Step 3 under ‘Measurement methods for analytical 
data’. 
lnorganics @@kg) 

Aluminum 1OOOOOO FDEP lndustrkl Goals 
Antimony 228 FDEP Industrial Goals 
Arsenic 3.7 FDEP Industrial Goals 
Barium 84OW FDEP Industrial Goak 
Beryllium 1 FDEP lndustrkl Goak 
Cadmium 600 FDEP Industrial Goals 
Calcium 0 NA 
Chromium 438 FDEP Industrial Goals 
cobalt 110888 FDEP Industrial Goals 

Copper 3188 Residential Soil RBCs 
Iron 23888 Residential Soil RBCs 
Lead loo0 FDEP Industrial Goak 
Magnesium 0 NA 
Manganese 5588 FDEP lndustrtal Goals 
Mercury 488 FDEP lndustrkl Goals 
Nickel 2808 FDEP lndustrkl Goals 
Potassium 0 NA 
Selenium 9900 FDEP Industrial Goak 
Silver gflOfl FDEP Industrial Goals 
Sodium 0 NA 
Thallium 0 NA 
Tin 670000 FDEP Industrial Goats 
Vanadium 4808 FDEP Industrial Goals 
Zinc 560000 FDEP lndustrkl Goals 
PCB Compounds (ug/kg) 

Aroclor-1018 3588 FDEP lndustrkl Goals 
Aroclor-1221 3500 FDEP Industrial Goals 
Aroclor-1232 3508. FDEP Industrial Goak 
Aroclor-1242 3500 FDEP Industrial Goals 
Aroclor-1248 3588 FDEP Industrial Goals 
Aroclor-1254 3588 FDEP Industrial Goals 
Aroclor-1288 3588 FDEP lndustrkl Goals 
Semivolatile Organic Compounds (ug/kg) 

1,2,4trichlorobenzene 780000 Residential Soil RBCs 

2,4,5-trichkrophend 1.3E+O8 FDEP lndustrkl Goak 
2,4,&trkhkrophenol 28gOOO FDEP Industrial Goak 
2,4dichlorophenol 4888OW FDEP Industrial Goals 
2,4-dimethylphenol 188CtCOW FDEP Industrial Goals 
2,4dinkophewl 160000 Residential Soil RBCs 
2,4dinltrotduene 2000000 FDEP Industrtal Goals 
2,8dlnitrotoktene 1380800 FDEP Industrtal Goak 
2chloronapMhalene 48DWO8 FDEP Industrkl Goals 
2-chiorophenol 3700000 FDEP Industrial Goals 
2-methyl48-dinitrophenol 0 NA 
2methylnaphthalene 88OOWO FDEP Industrial Goals 

2-methylPhenol 32flOOKQ FDEP Industrial Goals 
2-nitroaniline 73OW FDEP Industrial Goals 
2-nitrophenol 0 NA 
3 & 4methylphenol 5500000 FDEP Industrial Goals 
3,J-dichlorobenziiine 1488 Residential Soil RBCs 
3-niioaniline 230000 Resldentkl Soil RBCs 
4bromophenyl phenyi ether 4!98080 Reside&l Soil RBCs 
4-chlor&-methylphenol 1 E+09 FDEP Industrial Goals 
4-chloroaniline 33CKlOW FDEP Industrial Goals 
Qchlorophenyi phenyiether 0 NA 
4-niioaniline 4788OLKl FDEP Industrial Goals 
Qnltrophenol 48088Og Residential Sol1 RBCs 
Acenaphthene 38OW888 FDEP Industrial Goals 

A=napMhylene 58OGXlO FDEP Industrial Goals 
AnthmCek? 3E+88 FDEP Industrial Goals 
Beruo(a)snthracene 4900 FDEP Industrial Goals 
Beruo(a)pyrene 588 FDEP Industrial Goals 
Benzo(b)fluoranthene !XIlO FDEP Industrial Goals 

B-Xg,hi)perylene 58CNXl FDEP Industrial Goals 
Bt?llZO(k)RUONntheIle 488Gl FDEP Industrial Goals 
Bis(2chkroethoxy)methane 3C8OWC FDEP lndustriial Goals 
Bis(2chloroethyl)ether 900 FDEP lndustnal Goals 
Bis(2-ethyihe%yl)phthalate 110808 FDEP Industrial Goals 
Butyi benzyi phthakte 3.1 E+88 FDEP lndustriial Goals 
Carbazok 12OOtKI FDEP lndusttil Goals 
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Zone E - Trurnsn Annex BulldIngs 102,lo3 snd 104 
Subzone GRYZNE-SLNI 

Chrysene 5OWW FDEP lndustrkl Goals 
,^i -b. Diiphthakte 1 X+98 FDEP lndustrkl Goak 

Di-rroctylpMhame 32OOWW FDEP Industrkl Goals 
Dibenzo(a,h)anthracene 598 FDEP lndustrkl Goals 
Dibenzofuran 3500000 FDEP lndustrkl Goek 

Dkthyl phthakte 9.7E+O8 FDEP lndustrial Goals 

Dimethyi phthalate 1 E+O9 FDEP lndustrkl Goals 

Fluoranthene 48OWOOO FDEP industrial Goals 
Fluorene ’ 3fJWWOO FDEP industrial Goals 
Hexachlorobenzene 18W FDEP lndustrkl Goak 
Hexachlorobutadkne 4900 FDEP lndustrkl Goak 
Hexachlorocyclopentadiene 558998 ResidenW Soil RBCs 
Hexachloroethane 128098 FDEP lndustrki Goals 
lndeno(l,2&cd)pyrene 5080 FDEP lndustrial Goals 
kophorone 870000 Resider&l Soil RBCs 
n-nitrosodiphenykmine 130000 FDEP lndustrtal Goak 
Naphthakne 12880000 FDEP lndustrkl Goals 
Nitrobenzene 25COW FDEP IndustrklGcak 

Pentachlorophenol 12000 FDEP industrial Goals 

Phenanthrene 21CKOIJW FDEP Industrial Goals 

Phenol 4.4E+O8 FDEP Industrial Goals 

Pyrene 4188OWO FDEP Industrial Goals 

Step 6. Specify Tolerable Limits on Decision Errors 
(1) Poeeible range of the parameter of interest 

The range of parameters k expeckd to be b&w the sekcted action levels. 
(2) ldentffy the dedaion Emil and choose the null hypothesis 

(a) Possible decision emxs 
(i) Deciding that the subzone is contaminated when it truly k not. 
(ii) Deciding that the subzone k not contaminated when it truly k. 

(b) True state of nature for each decision error 
(i) The true state of nature for decision error (I) k that the subzone k not contaminated. 
(ii) The true state of nature for deckion srror (ii) k that the subzone is contaminated. 

(c) Potential consequences of each deckion error 
(i) The potential consequences of deciding that the subzone k contaminated when it truly k not include the expenditure of money and 
effort on additional studies, monitoring, or remedktkn when they are not really necessary. Additionally, the Navy will have to delay 
realignment of the site until the ksue of the potential contaminatii k properly addressed and resolved. 
(ii) The potential consequences of deciding that the subzone k not contaminated when lt really k will be that the Navy may realign a 
property that contains levels of contamination that could possibly endanger human health or the environment. In this situation, the 
Navy may be liable for Mure damages and environmental cleanup costs. Also, the reputation of the Navy might be damaged. 

(d) Which decision error has more severe consequences near the action kvet’? 
Decision error (ii) has more severe consequences near the action kvel since the rkk of jeopardizing human health outweighs 
the consequences of addiional expense to the Navy. 

(e) Define the null hypothesis and the alternative hypothesis 
(i) Null Hypothesis: The soil at Zone E - TNman Annex Buildings 192,103 and 104, Transformer Site near Building 875 k not 
contaminated. 
(Ii) Altematiie Hypothesk: The soil at Zone E - Truman Annex Buildings 102,103 and 184, Transfomter Site near Building 875 is 
contaminated. 

(f) Assignment of terms “fake positive” and “fake negative” to the appropriate decision error 
(i) A fake positive occurs when the null hypothe& k rejected but is aotually true. In this case, a fake positive decision ffrror occurs 
when the decision maker decides that the soil at Zone E - TNMn Annex Buildings 102,103 and 104, Transformer Site mar Building 
875 Is contaminated when it truty k not. 
(ii) A fake negative occurs when the null hypothesis is not rejected but is truly false. In this case, a fake negative decision error 
occurs when the decision maker decides that the soil at Zone E - Truman Annex Buildings 102,183 and 184, Transformer Site near 
Building 875 is not contaminated when it truly is. 

(3) Range of pokble values of parameters of lntereet where the coneequencee of de&Ion emu are reiagvelv minor (gray 
region) 

For soil, the planning team has selected a gray region of 1.5 times the action level for each parameter. 
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,:I -i 
(4) Assign probability vahms to pofnte above and below the action level that retlect the totambb proabrrnv fiw the ocwfrunce 
ofdecisionemwa 

The planning team has assumed a 5 percent deddon war rate. 

Step 7. Optimize the Design 
(1) Review the DQO outputs and existing envinnmmnta~ data 

BecausethestatisticianhasparticipetedintheDQOprocessforthisproblam,thereknoneedtoreviewtheDQOoutputsfulther. 

(2) Develop genera/ data coltectM design aftemagves 
Simple random sampling will be used except in areas whsre site hiiory or exkting data indiite a likely area of contamination that will 
require a biased approach to sample design. 

(3) For each data cdiecgon dasign a/&native, select the optimal sampIe eke that sat&ffes the DQOe 
The formula for determining the sampk size k chosen based on the hypothe& test and data collection desiin. The Gilbert% 
equfdion k the standard formula utllii to sekct the optimal sample size. Based on thii formula, ths optimal number of soil 

, : . samples k four. 

(4) Sekctths mostresoureeeffecdhre data coMection design thatsatisMs the DQOs 
Simple random sampling will be performed in the subzone based on the number of samples determined by Gilders equation. This 
is the only method that meets the DQOs establkhed for thii project. 

(5) Document the operational details and theor&ical sempling assumpgons of the sekted design in the sampling and 
analysis plan 

Unless site history or exkting data indiie a probable area of contsmination that wouid be best delineated through a biased 
approach, a random sample design will be used to determine whether the soll k contaminated in excess of the action levels. IFour 
discrete samples should be collected and anatyzed at the laboratory. Sample locations will be randomly generated. 
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Zone E - Truman Annex Buildings 102,103 and 104 
Subzone GRYZNE-SZN7- Groundwater 

Step I. State the Problem 
(1) Planning Team Member 

l Chuck Bryan- Brown and Root Environmental 
. ScottFlii-BrovmandRootEnvironmental 
. Brian Lewk- Brown and Rwt Envlmnmenkl 
. Dudky Patrick- SOUTHDIV 
. Phillip Williims- NAS Key West 

(2) Decision Ma&em- NAS Key West Tleri PaHnering Team 
. Martha Berry- EPA Region IV 
. Chuck Bryan- Brown and Root Envtronmental 
. Jorge Caspary- FDEP 

’ . Ron Demes- NAS Key West 
. Roy Hoekstra- Bechtei 
. Dudley Patrick- SOUTHDIV 
. Phillip Wllliims- NAS Key West 

(3) Pmbiem Statement 
Potential contamination in groundwater (fuek, p&s, oils, metak, solve&) from past industrtal naval actMtks, demoliii debris and 
possible releases from former and exkting buiidings. 

(4) Available Resources and Deadiinee 
Budget- 5200,ooo 
Deadline- Ql29l97 
Personnel- Lkted above as Planning Team and Deckion Makers 
Guidance- DQO Process (EPA QAIG4); Data Quality Aswssmem (EPA QAIO-9) 
Siie Knowkdge- RFURI and CMS fieldwork; EBS; RAB Mesting Support 
Experience- Priorworkpknreviewandpreparation expe&we on the part of Planning Team and 

DeckionMakem 

Step 2. Identify the Decision 
(1) Principal study question 

Is the groundwater contaminated by VOCs, SVOCs, and inorganics? 

(2)Aitemativeactione timt could resuitibmmsoiutionofthprincipai question 
(a) No further action 
(b) Further action 

(I) Additional sampling 
(ii) Rl/FS 
(iii) IRA and RI/FS 

(3) Decision StMement 
Determine whether or not groundwater k contaminated (by VOCs, SVOCs, and inorganic@ whether (1) further study is needed (e.g., 
additional sampling or place Subzone E in RIffS or IRA and RllFS program) or (2) no actttn will be taken. 

Step 3. Identify the Inputs to the Decision 
(1) informatbn needed to resoive the decish 

(a) Background information on site 
(b) Exiting groundwater analytical data 
(c) New groundwater analytical data 
(d) Statktical analyses 

(2) Sources of the h&m&ion needed to res&e the de&ion 
(a) Background Information 

(i) Existing documents (reports, drawings, maps, etc.) 
- U.S. Navy - Naval Air Station (USN - NAS) Key West. Condiion Map of NAS Key West, No drawing number. 1942. 

- U.S. Navy - Naval Air Station (USN - NAS) Key West. PWO Dwg No. 2534; Master Shore Station Development Plan; 
Utiliiies Distilled and Softened Water, Dwg. No. P-2534 - 752889.1957~. 

(ii) Site visits (reports, drawings, maps, etc.) 
- Brown and Root Environmental (B&R Environmental). B&RE/Navy Slte Vkit. 1996a. 

- Brown and Root Environmental (B&R Environmental). Partners Site Volt and Teleconference. 19976. 
(iii) Current&r-golng activities 

(b) Existing groundwter analytical data 
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(c) New groundwater analytical data 
Through the following analytical methods, the planning team needs to obtain measurements of VOCs, SVOCs, and inorgaMs ,,-“-Z 
in groundwater at Zone E - Truman Annex Buildings 182,103 and 104. 

- Metads; SW-848 Methods 801 C&681 8b and 7ClDOa sertes 
- Semivolatile Organic Compounds; SW-848 Methods 827ObI827CrC 
- Volatile Organic Compounds; SW-848 Methods 8284M828gb 

(d) Statistical Analyses 
(I) Student’s t-test 
(ii) Variance of background data set 

(3) /nformeUon necessfuy for establishing action levels 
(a) Legal action levels 

- MCL- U. S. Environmental Protection Agency (EPA), Drinking Water Regulations and Health Advisc&s, 1996a. 

- FL MCL- Flodda Department of Environmental Protection (FDEP), Drinking Water Standards, Moniioring and Reporting, 
199!5a. 

(b) Guidance action levels 
- Tap Water RBCs- U. S. Environmental Protection Agency (EPA), R&Based Concentration Table, 1997. 

(c) Background Concemmtions 
A subset of applicable background data has been extmcted from the Comprehensive Background Report for NAS Key West 
(Appendii H of the Supplemental RFURI for Eight Sites, 1997). 

(4) Measurement Methods tiw Analytical data 
The appropriate measurement methods have been selected, as stated above. In order to adequately resotve the decision, method 
detection limits must be less than action lewls. This will be ensured by supplying the seJected a&ton levels with the statement of 
laboratory Statement of Work. In the event that it is not is not technically possible to achieve a law enough MDL for a given 
parameter with the selected method, the partnering team will evaluate the resuh on a case-by- basis, using frequency of 
detection to determine whether detected uxlcentrations represent signifksnt contamination. Action levets were not available for 
some parameters, as shown bekw. Regardless of MDL, these parameters will require an indiidual evaluation, if detected. 

- Semivolatile Organic Compounds SW-848 Methods 8278bB27gc- Z-chloronaphthalene 

- Semivolatile Organic Compounds SW-848 Methods 827Ob/827Oc- 2methyl4,8dinitrophenol 

- Semivolatile Organic Compounds SW-848 Methods 827Ob/827tk- 2-methytnaphthalene /., YX 
- Semivolatile Organic Corroounds SW-848 Methods 8278b/827Oc- 241itrophenol 

- Semivolatile Organic Compounds SW-848 Methcds 8278b/827&- 4-&lorc+methylphenol 

- Semivolatile Organic Compounds SW-848 Methods 827Ob/8278c- Qchlorophenyl phenyf ether 

- Semivolatile Organic Compounds SW-848 Methods 827Ob/8278c- Acenaphthylene 

- Semivolatile Organic Compounds SW-848 h4ethods 827&/827Oc- Benzo(g,h,i)perytene 

- Semivolatile Organic Compounds SW-848 Methods 827Ob/827fk- Bis(2chlorcethoxy)methane 

- ‘Semivolatile Organic Compounds SW-848 Methods 827Ob/827Oc- Phenanthrene 

- Volatile Organic Compounds SW-848 Methods 828Oa/828Ob- 2-hexanone 

Step 4. Define the Study Boundaries 
(I) Charactetfstics that det7ne the pqw/aUon of interest 

Groundwater is assumed to be a homogeneous body of water found beneath the land surface. Therefore, groundwater typically 
will be found beneath the land surface of a soil subzone. The typical depth to groundwater at NAS Key West is three feet. 

p) Spfitial boundary of the de&ion statement 
(a) Define the geographic area to which the decision statement applies. 

Decisions appty to the groundwater within the subzone. 
(b) When appropriate, dii the population into strata that have retatiiely homogeneous characteristics. 

Stratification is not necessary since the groundwater within the subzone is assumed to homogeneous. 

(3) Temporal boundary of the dectsh~ statement 
(a) Determine the timeframe to which the decision applies. 

It will be assumed that the sample data represents the current concentration of chemicals present within the groundwater. 
(b) Determine when to collect data. 

Samples will be collected during the daylight hours. 

(4) Scale of the de&ton statement 
The scale of the decision-making will be at the subzone level. 

-a A (6) Physical constraints on data collection 
The ability to easily sample groundwater couM increase the cost of sampling. Special equipment such as a direct-push unit, power 
auger or drilling rig are required to take samples in groundwatsr. During the recent RFIIRI, turbidt of groundvfater interfered with metal 
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,./ - 
results. Low-fbv sampling will be conducted and turbidity cloeely monltored to minimke this pmb&m. 

Step 5. Develop a Decision Rule 
Dedsion Rule 
If the mean chemical concentmtion in the grouncbter is less than the action level, groundwater will be considered umxntaminated and 
noactbnwillbetaken. Ifthemeanchemicalconcentrationintkg~ndwacrocceedstheection~,furtherstudyofthe 
groundwater will be conskbed. 

The folkwing elements will be conddwwd hthed6+VdO&UlMWtOfthedecwonN/S: 

(1) The si!at&ffcalpa~meterfhoi -nmpopulatlonoflnteNst 
The planning team is Interested In the mean concenbation of VOCs, SVOCs, and inorgankx being analyzed in the groundwater at ., 
Zone E - Truman Annex Buildings 102,103 and 104. 

(2) Theactionlevelsforihestvdy 
Various sources of information were used ln defining the appn@ate action level for each parameter.For VOCs, SVOCs, and PCS% 
themostconservatiwlegalrequirementwillbe~~astheectionkvd. Intheevantthatnolegalleveltrasbeenestabliid,the 
most conservative guidance level will be employed. For inorganics commonly detected in background in the vicinity of NAS Key 
West,twicethemean~rwndconcentrationwillbeusedasthtactionkvel,unlsgsthamostEonsenrativelegalraqui~nt(or 
guidance value, in the event a legal level has nut been estabiii) is higher. Likewise for pestic& compounda detected in 
background, the mean background concentation will be used as the action level, unless the most wwwatiw legal requirement (or 
guidance value, in the event a legal bevel has nat been established) ls higher. In the event that no iegal, guidance or backgroulnd 
concentrations are available for a parameter, the planning team needs to agree on a reasonable basis for actiom Based on the 
criteria diiussed here, action levels have been selected for eaoh of ttte parametera that will be evaluated at Zone E -Truman Annex 
Buildings 102,103 and 104. Paramsters which may specifically require the attention of the planning team are identifti here with the 
notation ‘NA’ and are also presented in Step 3 under ‘Measurement methods for analytical data’. 
lnorganks (ug/l) 
Aluminum 37000 Tap Water RBCs 
Antimony 6 MCL 
Arsenic 50 MCL 
Barium 2ooo MCL 
Beryllium 4 MCL 
Cadmium 5 MCL 
Calcium 0 NA 
Chromium loo MCL 
cobalt 2200 Tap Water RBCs 

Copper 1600 Tap Water RBCs 
Iron 11000 Tap Water RBCs 
Lead 15 MCL 
Magnesium 0 NA 
Manganese 640 Tap Water RBCs 
Mercury 2 MCL 
Nickel 106 MCL 
Potassium 0 NA 
Selenium 50 MCL 
Silver 160 Tap Water RBCs 
Sodium 160006 FIMCL 
Thallium 4.62 2x Avg Background 
Tin 22000 Tap Water RBCs 
Vanadium 260 Tap Water RBCs 
Zinc 11000 Tap Water RBCs 
Semivolatile Organic Compounds (@I) 

1,2,4trichlorobenzene 70 MCL 
2,4,6&ichlorophenoI 3700 Tap Water RBCs 
2,4,6&ichlorophenoI 6.1 Tap Water RBCs 
2+dichlorophenol 110 Tap Water RBCs 
2,4dimethylphenol 730 Tap Water RBCs 
24dinitrophenol 73 Tap Water RBCs 
24dinitrotoluene 73 Tap Water RBCs 
2, Winitrotoluene 37 Tap Water RBCs 

2-chloronaphthalene 
2-chkxophenoi 
2+nethyf-+6dinbphenol 
2-methyklaphthalene 

2-mewphenol 
2-nitroanlline 
2-nitrophenol 
3 8 4-rnetnytplwml 
3,3’diihlorobenzkfine 
3nltroaniline 
4-bromophenyl phenyl ether 

-lom-3-methylPhenol 
4-chbroaniline 
4-chlorophenyi phenyl ether 
4-nttroaniline 
4-llibOphend 

Acenaphttwne 
Acenaphthyiene 
Anth~Cerle 
Benzo(a)anthracene 
Benzo(a)pyrene 

Berrzo(g,h,Wryl- 
Benzo(k)fluoranthene 
Bis(2chloroethoxy)methane 
Bii(2-&loroethyl)ether 
Bls(2-ethylhexyl)phthalate 
Butyt benzyl phthalate 
Cab&e 
Chtysene 
Dii-butyl phthalate 
Dii phthatate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Diiyi phttralate 

0 PJA 
160 Tap Water RBCs 
0 NA 
0 NA 

1600 Tap Water RBCs 
2.2 Tap Water RBCs 
0 NA 

1600 Tap Water RBCs 
0.15 Tap Water RBCs 
110 Tap Water RBCs 

2106 Tap Water RBCs 
0 NA 

160 Tap Water RBCs 
0 NA 

110 Tap Water RBCs 
2300 Tap Water RBCs 
2200 Tap Water RBCs 

0 NA 
11000 Tap Water RBCs 
0.092 Tap Water RBCs 

0.2 k&CL 
0.092 Tap Water RBCs 

0 NA 
0.92 Tap Water RBCs 

0 NA 
0.0092 Tap Water RBCs 

6 MCL 
7300 Tap Water RBCs 
3.4 Tap Water RBCs 
9.2 Tap Water RBCs 

3700 Tap Water RBCs 
730 Tap Water RBCs 

0.0092 Tap Water RBCs 
160 Tap Water RBCs 

2gOOO Tap Water RBCs 
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Dimethyl phthalate 370006 
/’ --. Fluomnthene 1500 

Fluorene 1500 
Hexachlorobenzene 1 
Hexachlorobutadii 0.14 
Hexachlorocyclopentadiene 50 

Hexachloroethene 0.75 
Indeno(l,2,Scd)pyrene 0.092 
lsophorone 71 
n-nitrosodiphenylamine 14 
Naphthalene 1500 
Nitrobenzene 3.4 
Pentechlorophend 1 
Phenanthrene 0 
Phenol 
Pyrene 1100 
Volatile Organic Compounds @g/l) 

1 ,l ,l-trichloroethane 
1 ,1,2,2-tetrachk&hane 
1 ,l .?-trichloroethane 
1 ,l dichloroethane 
1,l dichloroethene 
1,2dichloroethane 
1,2dichloropropane 
abutanone 
ahexanone 
4-methyi-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-I ,2dichloroethene 
tie-1 Jdichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methyiene chloride 
Styrene 
Tetrachloroethene 
Toluene 
trens-1,2dichloroethene 
trane-1 Jdichloropropene 
Trichloroethene 
Vinyl chloride 
xylenes, total 

0.052 
5 

610 
7 
3 
5 

1900 
0 

3700 
1 

loo 
loo 
6.7 

1000 
3 

loo 
6aoo 
loo 
1.4 
70 

0.077 
loo 
700 

5 
loo 
3 

1000 
loo 

o.on 
3 
1 

10000 

Zona E -TNfMn Annex Buildings 102,103 and 104 
Subronc CiiRYZNEszN7 

Tap Water RBCs 
Tap Water RBCs 
Tap Water RBCs 
MCL 
Tap Water RBCs 
MCL 
Tap Weter RBCs 
Tap W&r RBCs 
Tap Water RBCs 
Tap Water RBCs 
Tap Weter RBCs 
Tap Water RBCa 
MCL 
NA 
Tap Water RBCs 
Tap Weter RBCs 

MCL 
Tap Water RBCs 
MCL 
Tap Water RBCs 
MCL 
FI MCL 
MCL 
Tap Water RBCs 
NA 
Tap Water RBCs 
Tap Water RBCs 
FI MCL 
MCL 
MCL 
Tap Water RBCs 
Tap Water RBCs 
FI MCL 
MCL 
Tap Weter RBCs 
MCL 
Tap Water RBCs 
MCL 
Tap Water RBCs 
MCL 
MCL 
FI MCL 
MCL 
FI MCL 
MCL 
MCL 
Tap Water RBCs 
Fl MCL 
FI MCL 
MCL 

Step 6. Specify Tolerable Limits on Decision Errors 
(I) Possible range of the parameter of intemst 

The range of parameters is expected to be above the eelected action levels 
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(2) /de&t@ the decision errors and choose the null hrpothesb 

(i) The potential consequences of deciding that the subzone is contaminated when lt truly is not /n&de the expenditure of money and 
effort on additional stud@ monitoring, or remedii whsn they are not really necesary. Additionally, the Navy will have to delay 
reaiiinment of the site until the issue of the potential contaminabon is property addressed and resotwd. 
(ii) The potential consequences ofdecidingthatthewbzoneisndcontaminatedwhen~reallyiswillbethattheNavyma)frealigna 

. property that contains leveis of contamination that could possibty endanger human health or the envkonment. In thii slhiatkrn, the 
Navy may be liable for future damages and environmental cleanup costs. Also, the repuMion of the Navy might be damaged. , ; . (d) Which decision error has more severe consequences near the action level7 
Decision error (ii) has more severe consequewes near the action level since the risk of jeopardtzing human health outweighs 
the consequences of additkxwl expsnse to ths Navy. 

(e) Define the null hypomesii and the altemative hypotheds 
(i) Null Hypothesis: The groundwter at Zone E - TNman Annex Buildings 102,103 and 104. is contaminated. 
(ii) Alternative Hypothesis: The groundwater at Zone E - Truman Annex Buildings 102,103 and 1 CM. is not contaminated. 

(f) Assignment of terms “false positive” and “false negative” to the appropriate decision error 
(i) A false positiie occurs when the null hypothe& is rejected but is actually true. In this case, a false positiie decision error occurs 
when the decision maker decides that the groundwater at Zone E - Truman Annex Buildings 102,103 and 104. is not contaminated 
when it truly is. 
(ii) A false negative occurs when the null hypothesis is not rejected but is truly false. In thii case, a false negative decision error 
occurs when the decision maker decides that the groundwater at Zone E - Truman Annex Buildings 102,103 and 104. is 
contaminated when it truly is not. 

(J) Range of possible values of parameters of interest where the consequences of decision errors are relative& m/nor (gray 
resion) 

fF , 

Since legally binding actiin levels exist for groundwater, a gray zone above the action level is not acceptable. However, for the purposes 
of statistiil analysis, the planning team has established a gray region of one-half the acbon level below the action level for each 
parameter. 

(4) Assign probabNty values to points above and below the acdon level that reflect the tolerable probeWlity fw the OtccuMce 
of de&ion errors 

The planning team has assumed a 5 percent decision error rate. 

Step 7. Optimize the Design 
(1) Review the DQO outputs and existing envkomnental data 

Because the statistician has participated in the DQO process for this problem, there is no need to review the DQO outputs further. 

(2) Develop general data collection design altematives 
Simple random sampling will be used except in areas where site history or existing data Indicate a likely area of contamination that will 
require a biased approach to sample design. 

(3) For each data cohcthm design altemath, select the opthal sample size that satlMes the DQOs 
The formula for determining the sample size is chosen based on the hypothesis test and data collection design. The Gilbert’s 
equation is the standard formula utilized to select the optimal sample size. For groundwater, a minimum of three samples will be 
taken in order to perform a meaningful statistical analysis of the sample data. Gilbert’s equation calculated that hvo groundwater 
samples were necessa ry with a gray region of 1.5 times the action level for each parameter. 

(4) Select the most resource-ei&ctfve data colkffon design that satisiYes the DQOs 
Simple random sampling will be performed In the subzone based on the number of samples determined by Gilbert’s equation. This 
is the only method that meets the DQOs establiihed for this project. 

(5) Document the operational details and theoretkal samp/h?g assumptions of the selected design in the sampihg and 
analysis p&n 

Approximately nine screening samples will be randomly placed unless site history or existing data indicate a probable area of 
contamination that would be best delineated through a biased approach. The three permanent monitoring wells will be placed in 
order to best delineate possible contamination based on the screening sample results. 
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Zone E - Truman Annex Buildings 102,103 and 104 
Subzone GRYZNE-SZNS- Soil- Buildings 103 

/(-‘ ._ Step 1. State the Problem 
(1) Pianning Team Members 

. Chuck Bryan- Brown and Root Environmental 
l Scott Fliinger- Brown and Root Environmental 
. Brian Lewis- Brown and Root Envtronmental 
. Dud@ Patrick- SOUTHDIV 
. Phillip Williams- NAS Key West 

(2’) Decision Makers- NAS Key Wesi 77er I Partnertng Team 
. Martha Berry- EPA Region IV 
. Chuck Bryan- Brown and Root Environmental 
. Jorge Caspary- FDEP 

’ 

-. 

. Ron Demes- NAS Key West 

. Roy Hoekstm- Bechtel 

. Dudley Patrick- SOUTHDIV 

. Phillip Williams- NAS Key West 

(3) Probiem Statement 
Potential contamination in soil (fuel, oils, PCBs) from Buikling 163 used as a Power Plant. 

(4) Available Resowcee and Deedlines 
Budget- $200,ooO 
Deadline- 9l29l97 
Personnel- Listed above as Planning Team and Decision Makers 
Guidance- DQO Process (EPA QAIG-4); Data Quality Assessment (EPA QAIG-9) 
Site Knowledge- RFllRl and CMS ftekhwrk; EBS; RAB Meeting Support 
Experience- Prior workplan revlew and preparation eqwience on the part of Planning Team and 

Decision Makers 

,/ -. 

Step 2. Identify the Decision 
(f) Princ/pai study questim 

Is the soil contaminated by VOCs, SVOCs, PCBs, and Inorganics? 

(2) Ahmathfe actfons that could m&t &on8 resoi~on of the prjncipal question 
(a) No further action 
(b) Further action 

(i) Additional sampling 
(ii) Rl/FS 
(iii) IRA and RllFS 

(3’) Decision Statement 
Determine whether or not soil is contaminated (by VOCs, SVOCs, PCBs, and Inorganic@ whether (1) further study is needed (e.g., 
additional sampling or place Subzone E in RlffS or IRA and RllFS program) or (2) no action will be taken. 

Step 3. Identify the Inputs to the Decision 
(1) infomation needed to resolve the decision 

(a) Background information on site 
(b) Existing soil analytical data 
(c) New soil analytical data 
(d) Statistical analyses 

(2) Sources of the inf&nnation needed to resdve the de&km 
(a) Background Information 

(i) Existing documents (reports, drawings, maps, etc.) 
(ii) Site visits (reports, drawings, maps, etc.) 
(iii) Current/ongoing activities 

(b) Existing soil analytical data 

(c) New soil analytical data 

,,+ ,.c 

Through the following analytical methods, the planning team needs to obtain measurements of VOCs, SVOCs, PCBs, and 
lnorganics in soil at Zone E - TNman Annex Buildings 162, 163 and 194, Buildings 163. 

- Metals; SW646 Methods 601 oa16619b and 7669a series 
- PCBs; SW646 Methods 6661I6662 
- Semivolatile Organic Compounds; SW646 Methods 6279b/6276c 
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- Volatile Organic Compounds; SW-848 Methods 828fM828Ob 

i ’ I -‘- (d) Statktical Analyses 
(i) Student’s t-test 
(ii) Variance of background data set 

(3) lnfonnatlon neceseay for 6mtablfishh?g acdon levels 
(a) Legal action kvek 

- FDEP lndustrkl Goals- Flortda Department of Environmental Pmtectkn (FDEP), Appliibillty of Soil Cleanup Goals for 
Flortda,1996a. 

- FDEP Residential Goak- Florida Department of Environmental Pr&ctlon (FDEP), ApptkaMllty of Soil Cleanup Goals 
for Florida, 1996a. 

- FDEP Industrial Goak- Florida Depa&mM of Environmental Protection (FDEP), soil Ckanup Goak for Florida, 1995b. 

- FDEP Residential Goak- Flcdda Department of Environmental Protection (FDEP), Soil Cleanup Goak for Florida, 
1995b. / 

(b) Guidance action levek 
- Residential So8 RBCs- U. S. Envtronmental Protactkn Agency (EPA), Rkl-Based Concentrabon Table, 1997. 

(c) Background Concentratkm 
A subset of appliibk background data has been extracted from the Comprehenstve Background Report for NAS Key West 
(Appendix H of the Suppkmenkl RFWRI for Eiiht Sites, 1997). 

(4) MeaemmeMMefJmdsibrAnelytlcaldsts 
The appropriate measurement methods have been selected, as stated above. In order to adequately resolve the deckton, metlhod 
detection limits must be kss than action kvek. This will be ensured by supplying the selected action kvek with the statement of 
laboratory Statement of Work. In the event that tt k not k not technic&y possible to achieve a low enough MDL for a given 
parameter with the selected method, the partnering team will evaluate the results on a case-by-case bask, using fnquency of 
detection to determine whether detected conoentmtions represent stgntfkant contamination. Actkn kvek were not available for 
some parameters, as shown below. Regardless of MDL, these parameters will require an lndiidual evaluation, if detected. 

- lnorganics SW-848 Methods 801 Ck681 ob and 788Oa Series- Thallium 

- Semtvoktile Organic Compounds SW-848 Methods 827ObJ827Oc- 2-methyl-4,8dinitrophenol 

- Semivoktik Organic Compounds SW-848 Methods 8278b/827Oc- 24trophenol 

- Semivolatik Organic Compounds SW-848 Methods 827Ob/827oC- Qchlorophenyl phenyl ether 

- Volatile Organic Compounds SW-848 Methods 8s 2-hexanone 

Step 4. Define the Study Boundaries 
(1) Characteristks that define the pop&&n of interest 

Soil k assumed to be a homogeneous layer of the land surface. Therefore, soil typically will be found everywhere there k not an 
obstruction to the land surface such as a building, signifkant vegektkn, concrete, or water. Soil extends down into the 
groundwater. In the Key West area, soil k typlcalty found at the surf&e and k supported by underlying limestone 8 to 12 feet 
below the land surface. 

(2) Spatial boundary of the de&ion statement 
(a) Define the geographic area to which the de&ion statement applies. 

Decisions apply to the soil within the subzone. 
(b) When appropriate, divide the popuktton into strata that have relatively homogeneous characterktics. 

Stratification is not mwssary shce the soil within the wbzone k assumed to homogeneous. 

(3) Temporal boundary of the de&ion statement 
(a) Detem4ne the timeframe to which the de&ion applies. 

It will be assumed that the sample data represents the current concentration of chemicals present within the sotl. 
(b) Determine when to collect data: 

Samples will be collected during the daylight hours. 

(4) Scale of the decision statement 
The scale of the decision-making will be at the subzone level. 

(6) Physical constraints on data colktion 
The ability to easily sample sotI could increase the cost of sampling. Special equipment such as a direct-push unit or power auger are 
required to take samples in surface soil. 

Step 5. Develop a Decision Rule 
Decision Rule 
If the mean chemical concentratttn in the soil k kss than the actii level, soil will be conskkred uncontamimted and no action till be 
taken. If the mean chemical concentration in the soil exceeds the action kvet, further study of the sol1 will be considered. 

The following elements will be considered in tie development of the de&Ion ride: 
(1) The etatieticsl parameter that chamcterizes the pojn$at&q $lgterest 
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(1) The statisdcai pammeter that charade&es the jwpulation of interad Subzone GWZNE-SZNS 

/ --\. The planning team k interested in the mean concentration of VOCs, SVOCs, PCBs, and lnorganics being amiyzed in the aoi/ at 
Zone E - Truman Annex Buildings 162,163 and 104, Buildings 163. 

(2) The octbn /eve/a for the study 
Various sources of information wre used in defining the appmprkte action level for each parameter.For VOCs, SVOCs, and PCBs, 
themostconservativekgalrequirementwillbeadoptedastheactionkvet. IntJw3ewntthatnokgalkvethasbaenestablkhed,the 
most conwvative guidance kvel will be employad. For inorganks commonty detected in background in the vicinity of NAS Key 
West,Wcethemean~rwndconcentrationwillbeusedastheactionkvd,unlessthemostconsenretivekgalrequireme~(or 
guidance value, in the event a legal kvel has not been estabfii k higher. Ukewke for peskide compounds detected in 
background, the mean background concentration will be used as the action kvet, unless the most comer&w kgal requirement (or. 
guidance value, in the event a kgal level has not been establkhad) k higher. In the event that no kgal, guidance or background _ 
concentrations are avaikbk for a parameter, the pknning team needs to agree on a reaaonabkbaaisforaction. Baaedonthe 
criteria discussed here, action kvek have been sekcted for each of tha parameters that will be evaluated at Zone E - Truman Annex 
Buitdings 102,163 and 104, Buildings 103. F+arameters whii may qxcifkally require tha attention of the planning team are 
identified here with the notatkn ‘NA and are ako presented in Step 3 under ‘hkasurement methods for anatytical data’. 
lnorganics (rnghg) 2-chkronaphthakne 4990006 FDEP IndustrkU Goals 
Aluminum 1 CrWOOCt FDEP lndustrkl Goals 2chkrophenol 37CNMCXY FDEP lndustrk Goals 
Antimony 226 FDEP lndustrkl Goals 2-methyf4,6-diniinol 0 PJA 
Arsenic 3.7 FDEP lndustrkl Goals 2-methylmphthalem SMKtOW FDEP Industrial Goals 
Barium B4OW FDEP lndustrkl Goals 2--wphenol 329CKMW FDEP Industrial Goals 
Beryllium 1 FDEP Industrkl’Goak 2-nttroanilins 736OLI FDEP lndustrkl Goals 
Cadmium 600 FDEP lnduatrkl Goak 2-nitrophenol 0 NA 
Calcium 0 NA 3&4methylPhenoi 66WOW FDEP lndustrkl Goals 
Chromium 439 FDEP lndustrkl Goals 3,3-dkhlorobenzidim 1499 Residential Soil RBCs 
cobalt 116090 FDEP Industrial Goals 3-nhroanilim 230000 Residential Soil RBCs 

Copper 3169 Reskentkl Soil RBCs 44mmo#myJ phenyl ether 4666660 Residential Soil RBCs 
Iron 23WO Reskentkl Soll RBCs Qch-flphend 1 E+99 FDEP Industrial Goals 
Lead loo0 FDEP lndustrkl Goak 4-chloroanllim 33WOCl9 FDEP Industrial Goals 
Magnesium 0 NA 4-chtorophanylphenyiether 0 NA 
Manganese 6699 FDEP lnduatrial Goats 4-niiniline 4709OW FDEP industrial Goals 
Mercury 4S9 FDEP lndustrkl Goals 44liiophenol 469WW Residential Sol1 RBCs 
Nickel 26tXXI FDEP lndustrkl Goals ACenaphthene 39WOO66 FDEP Industrial Goals 
Potassium 0 NA Acenaphthykne 66CIWW FDEP lndustrkl Goals 
Selenium 9966 FDEP lndustrkl Goals AnthlaM?e 3E+96 FDEP lndustrkl Goak 
Silver 9006 FDEP lndustrkl Goals Benzo(a)anthrac.ene 4900 FDEP Industrial Goals 
Sodium 0 NA Benzo(e)wr- 669 FDEP lndustrtal Goals 
Thallium 0 NA Benzo(b)fluorantherje !XCNl FDEP lndustrkl Goals 
Tin 67OOOO FDEP Industrial Goals BeinzoWxbe~ 60999 FDEP Industrial Goals 
Vanadium 4800 FDEP lndustrlal Goak Benzo(k)fluoranthene 46OfM FDEP Industrial Goals 
Zinc 66OWO FDEP lndustrlal Goals Bk(2-chkroethoxy)methane 3WOtNXr FDEP lndustrkl Goals 

PCB Compounds (@kg) Bii(2-chkroethyl)ether 900 FDEP Industrial Goals 

Arockr-1016 3666 FDEP Industrial Goals Bk(2-ethyfhexyf)phthakte 1 loo00 FDEP Industrial Goak 

Aroclor-1221 3699 FDEP Industrial Goals Butyl benzyt Pmhke 3.1 E+O6 FDEP Industrial Goals 

Arocior-1232 3500 FDEP Industrial Goals Carbazde 129OW FDEP Industrkl Goals 

Aroclor-1242 3!5W FDEP lndustrkl Goals Chrysene 6OWW FDEP lndustrkl Goals 

Arocior-1246 3500 FDEP Industrial Goals Diiphthakte l&+66 FDEP lndustrkl Goak 

Am&r-l 254 3669 FDEP lndustrkl Goals DinoctylpMhatate 32gOOOW FDEP lndustrkl Goals 

Aroclor-1260 3606 FDEP Industrial Goals Dibenzo(a,h)anthr 699 FDEP lndustrkl Goals 

Semivolatile Organic Cornpoundo (@kg) Dibenzofuran 3669900 FDEP Industrkl Goals 

1,2,4-trichlorobenzem 76WW Residential Soil RBCs Diiyl phthakte 9.7E+66 FDEP Industria~lGoals 

2,4,5-trichlorophenol i.3E+O6 FDEP lnduetrkl G~~IS Dimethyi phthakte 1 E+69 FDEP lndustrkl Goals 

2,4,6trtchlorophenol 26OgOo FDEP industrial Goals Fluoranthene 46OWO96 FDEP Industrkl Goals 

24dichlorophenol 4WOOOg FDEP Industrial Goals Fluorene 3WO6009 FDEP Industrial Goals 

24-dimethytphenol 16O9CKMl FDEP Industrial Goals Hexachtorobenzene 1600 FDEP Industrial Goak 

2,4dinitrophenol 160000 Residential Soil RBCs Hexachtorobutadiem 4900 FDEP industrial Goals 

2,4dinitrotoluem 20669W FDEP Industrial Goals Hexachlorocyclopentadiim 666009 Residential Soil RBCs 

26-dinitrotoluene 13WllW FDEP Industrial Goals Hexachloroethane 12GXXJ FDEP Industrial Goals 
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Indeno(l,2,3cd)wrene 5ooo FDEP lndustrkl Gcak 

IsophorOne 57oooO RestdsnWSoit RBCs 

n-nitroecdiphenylamim 130000 FDEP lndustrkl Goak 

Naphthakne 12000000 FDEP lndustrkl Goals 

Niiobenzene 250000 FDEP lndustrkl Goals 

Pentachkrophenol 12OW FDEP lndustrtal Goals 

Phenanthrene 21CKrWW FDEP lndustrkl Goak 

Phenol 4.4E+OB FDEP Industrial Goak 

Pyrem . 41000000 FDEP lnduatrkl Goals 

Volatile Organic CampoundS (uglkg) 

1 ,l ,l -trlchloroetham 43WOW FDEP lndustrkl Goats 

1 ,1,2,2-tetrachkroethane 1400 FDEP lndustrkl Goak 

1 ,1,24richbroetham 3OW FDEP lndustrkl Goals 

1 ,l dichloroethane 21WOW FDEP lndustrkl Goals 

1 ,ldichlorcethene 100 FDEP lndustrkl Goals 

1,2dichloroetham 1 Ooo FDEP Industrial Goak 

1,2dichloropropane 1200 FDEP Industrial Goak 

2-butanone l!jOWOOO FDEP Industrk~Goak 

2-hexanone 0 NA 
4-methyl-2-pentanone 37oOCtOO FDEP Industrial Goals 
Acetone lBOOBO0 FDEP Industrial Goals 

Benzene 2WO FDEP lndustrkl Goals 

Bromodichloromethane loo0 FDEP lndustrkl Goak 

Bromoform 130000 FDEP lndustrkl Goals 
Bromomethane 11OOCKI Reskentkl soil RBCs 

Carbon disulfide 34000 FDEP industrial Goals 

Carbon tetrachloride 800 FDEP lndustrial Goals 

Chlorobenzent 3WOW FDEP Industrial Goals 
Chloroethane 313gOUOD Residentkl Soil RBCs 
‘Chloroform 800 FDEP lndusbkl Goals 

Chloromethane 300 FDEP Industrial Goals 

cis-1,2dichloroethene 180000 FDEP Industrial Goak 
ck-1 J-dichloropropene 400 FDEP lndustrtal Goak 
Dibromochloromethane 1700 FDEP lndustrkl Goals 

Ethylbenzene 10000000 FDEP lndustrkl Goals 

Methyiene chloride 23OW FDEP Industrial Goals 

Styrene 34OOOWg FDEP Industrial Goals 

Tetrachloroethene 2SOOO FDEP Industrial Goals 

Toluene 3!%WOO FDEP Industrial Goals 

tram-l ,2dichloroethene 43OOW FDEP Industrial Goals 

bans-l J-dichloropropene 4flC1 FDEP industrial Goals 

Trichloroethene 9300 FDEP fndustrial Goals 

vinyl chloride 7 FDEP lndustrkl Goals 

Xylems, total 92000000 FDEP lndustrkl Goak 

Step 6. Specify Tolerable Limits on Decision Errors 
(1) Poeslble range of the parameter of intemet 

The range of parameters k expected to be above the selected action kvek. 

(2) /dent@ the de&Ion emxe and choose the null hypotheek 
(a) Possible decision errors 

(i) Deciding that the subzone k contaminated when it truly is not. 
(ii) Deciding that the subzone is not contaminated when lt truly k. 

(b) True state of nature for each deckton error 
(i) The true state of nature for deckion error (1) k that the subzone k not contaminated. 
(ii) The true state of nature for deckion error (ii) k that the subzone k contaminated. 
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(c) Potential consequences ofea!+deckknerror 
(i) The potential consequences of dackting that the subzone k contaminated when it truly k not in&de the expendiire of money and 
effort on addiil studks, monitortng, or renwMon when they are not realty necessary. Additiomlly, the Navy will have to delay 
realignment of the site until the issue of the potentki contaminatkn k property addressed and resolved. 
(ii) The potential consequences of deciding that the subzone k not contaminated when tt realty k will be that the Navy may realign a 
property that contains kvek of contamination that could po&b& endanger human heaJth or the environment. In thll situatikn, the 
Navy may be liable for future damages and envtronmental cleanup costs. Ako, the mpuktkn of the Navy might be damaged. 

(d) Which deckion error has more severe consequences near the action kvet? 
Deckion error (ii) has more severe consequences mar the actton level since the risk of jeopardktng human health outwefghs 
-conseq- ofaddiilexpeneetotheNavy. 

(e) Define the null hypothesis and the alternative hypo&sk 
(i) Null Hypothesis: The sol1 at Zone E - TNIIWI Annex Buildings 102,103 and 104, Buitdings 103 k contaminated. 
(ii) Alternative Hypobwk: The soil at Zone E -Truman Annex Buildings lC12.103 and 104, Buildings 103 k not contaminated. 

‘(f)Assignmentofterma~falsepositiw”and”false~tothea~edecisioncnor 
OAfalsepositiveoccurrwhenthenullh~krejectedkRisactuallytnre. Inthiicase,afakeposMvedeciiamroccurs 
whenthedecisionmakerdecidesthathesdlatZoneE-TntmanAnnexBuiMi~102,103and104,Buildingsl03k~ 
contaminated when it truly k. 
(ii) A fake negative occurs when the null hypothe& k not rejeckd but k truly fake. In this case, a fake negative deckion error 
occurs when the deckton maker decides that the sot1 at Zone E - Truman Annex Buildings 102,l Cl3 and 104, Buildings 1103 k 
contaminated when tt truly k not. 

&Ej.ge of possible values of pensmet- of IMereet where the coneequencee of deckion Emil are reiativeiy minor (gray 

For soil, the planning team has selected a gray region of 1.5 times the action level for each parameter. 

(4) Assign probability values to points above and below the action level that reflect the t-b/e probability for the occunwce 
of de&Ion errors 

The planning team has assumed a 5 percent decision error rate. 

Step 7. Optimize the Design 
(1) Review the DQO outputs and exisgng envimmentai data 

Because the atatktlcian has participated in the DQO procees for this problem, there k no need to revkw the DQO outputs further. 

(2) Develop general data coiiection design aitematkee 
Siik random sampling will be used except in areas where site history or exkting data indicate a likely area of contamimtion that will 
require a biased approach to sample design. 

(3) For each data coiiection design aitemative, seiect the optbnai sampie size that Sausges the DQOs 
The formula for determining the sample size k chosen based on the hypothesk test and data colkctkn design. The Gilbert’s 
equation is the standard formula utiltted to sekct the optimal sample size. Based on thk formula, the optimal number of sot1 
samples k four. 

(4) Select the most reeource&fecUve data coiiection design that eatiefiee the DC?Ds 
Simple random sampling will be performed in the subzone based on the number of sampks determined by Gilbert’s equation. This 
is the only method that meets the DQOs established for thk project. 

(6) Document the operationai de&Me and theoretica/ eampiing aeeumptione of the seiected deeign in the eampiing and 
anaiysie plan 

Unless site history or exkting data indicate a probable area of contaminatkn that would be best delineated through a biased 
approach, a random sample design will be used to determine whether the soil k contaminated in excess of the action levels. Four 
discrete samples should be collected and analyzed at the laboratory. Sample kcatiom will ba randomly generated. 
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TABLE C-l 

SELECTION OF SOIL ACTION LEVELS FOR POTENTIAL FUTURE RESIDENTIAL SITES 
NAS KEY WEST 

PAGE 1 OF 4 

FDEP Residential 2x Selected 
Residential Soil Average Action Source of 

Parameter Goals’ RBCs’ BG3 Level Action Level 1 Units 

INORGANICS 
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SEMIVOLATILE ORGANIC COMPOUNDS 
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TABLE C-l 

SELECTION OF SOIL ACTION LEVELS FOR POTENTIAL FUTURE 
NAS KEY WEST 

PAGE 3 OF 4 

RESIDENTIAL SITES 

Benzo(a)anthracene 

VOLATILE ORGANIC COMPOUNDS 
1 ,l ,l-trichloroethane 610,000 2,700,OOO NA 610,000 FDEP Residential Goals 

1 ,1.2,2-tetrachloroethane 900 3,200 NA 900 FDEP Residential Goals 
,^ -. 
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TABLE C-l 

, /-- -. 

SELECTION OF SOIL ACTION LEVELS FOR POTENTIAL FUTURE RESIDENTIAL SITES 
NAS KEY WEST 

PAGE 4 OF 4 

1 Florida Residential Soil Cleanup Goals (FDEP 1995b and 1996a). 
2 Soil Risk-Based Concentrations (EPA, 1997 and 1998). 
3 As agreed by the NAS Key West Partnering Team, 2x average background values are presented here for inorganics, while 

average background values are presented here for pesticides. This data is based on a subset of data from Appendix F of the 
Supplemental RFI/RI for Eight Sites as NAS Key West. 

AIK-98-0521 c-4 Cl-O-0032 



Rev. 1 
11 I25198 

TABLE C-2 

SELECTION OF SOIL ACTION LEVELS FOR IRA DELINEATION 
NAS KEY WEST 

PAGE 1 OF 3 

Parameter 
INORGANIC% 

Action IRA Delineation 
Level’ Action Level’ 

Source of 
Action Level 

Aluminum 

Antimony 

ential Goals 

I Arsenic 

Barium 

Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 

Lead 

75,000 1 15,000 1 FDEP Resid 

26 1 5.2 1 FDEP Residential Goals !mg/kg 
7 66 I 17 537 i 7~ A\/n F 

iP Residential Goals ,I mg/kg ] 

IMaanesium 
Manganese 
Mercury 
Nickel 

-.-- -.--- -,. , . . J 3ackground 
5,200 1,040 FDEP Residential Goals 

0.2 0.04 FDE- - 

37 7.4 FDEP Residential Goals 

I NA I NA 1 NA . .I . 
7cln I --- 5R -- FDEP Residential Goals 

4,700 940 FDEP Residential Goals 
3,100 620 Res- - idential Soil RBCs 

23,000 4,600 Residential Soil RB ‘CS 

500 100 FDEP Residential Goals 1 mg/kg ) 
I NA I NA I 
I . . _. . NA 

370 74 FDEP Residential Goals 
23 4.6 FDE- - :P Residential Goals 

1,500 300 FDE iP Residential Goals 
lPotassium 
Selenium 
Silver 

I NA NA I NA 

I 390 1 78 FnFP FbGiontis . --. . .- ,,....J Goals 
390 I 78 I , FDEP Residential Goals 

ISodium I NA I NA i _. . 
Thallium 5.5 
Tin 44,000 
Vanadium 490 
Zinc 23,000 
SEMIVOLATILE ORGANIC COMPOUNDS 

. ., . NA 1 
1.1 Resi’ .- ---~~ 

8,800 FDE 
98 

4,600 1 FDEP Residential Goals I w/kg I 

1,2,4-trichlorobenzene 
1,2-dichlorobenzene 

780,000 1 156,000 I Residential Soil RB cs 
820,000 1 164,000 I FDEP Residential Goals 

!C1S/kg 
P-l ~1 Jkg 

I rnlkn 

--- . --. . .--.wv....-. UIU.” 

2-nitrophenol NA NA NA 

/^ - 3 & 4-methylphenol 340,000 68,000 FDEP Residential Goals 
13,3’-dichl&benzidine I 1,401 3 280 Residential Soil RBCs 
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TABLE C-2 

SELECTION OF SOIL ACTION LEVELS FOR IRA 
NAS KEY WEST 

PAGE 2 OF 3 

DELINEATION 

Parameter 
3-nitroaniline 
4-bromophenyl phenyl ether 
4-chloro-3-methylphenol 
4-chloroaniline 

, I 
4nitroaniline 
4nitrophenol 
Acenaphthene 

Action 
Level’ 
230,000 

4500,000 
1.4E+08 
240,000 

230,000 
4,800,OOO 
2,800,OOO 

IRA Delineation Source of 
Action Level* Action Level 

46,000 Residential Soil RBCs 
900,000 1 Residential Soil RBCs 

28,000,OOO 
---- - 

1 FDEP Res ridential Goals 
48,000 1 FDEP Residential Goals 

. __ . NA 
46,000 FDEP Residential Goals 

960,000 Residential Soil RBC 3s 

560,000 FD-- EP Residential Goals 

14-chloroohenvl ohenvl ether I NA I NA I ~ 

1 udka 1 

I FDEP Residential Goals 
Residential Goals 

I FDEP Residential Goals 1 ua/ka 1 

Goals 

IBenzo(k)fluoranthene I 14,000 1 

Bis(2-chloroethoxy)methane 170,000 
Bis(2-chloroethyl)ether 500 

Bis(2-ethylhexyl)phthalate 48,000 
Butyl benzyl phthalate 15,000,000 

34,000 
100 

9,600 
3,000,000 

FDEP Rc 
FDEP Residential Goals 
FDEP Res- 
FD-- 

ICarbazole 42,000 1 8,400 

idential Goals 
EP Residential Goals 

1 FDEP Residential Goals 

I FDEP Residential Goals I uo/ka I 
I FDEP Residential Goals I ua/ka I 

idential Goals 
EP Residential Goals 

1 FDEP Residential Goals 1 w/kg 1 
I FDEP Residential Goals I ua/ka I -, . - -, - - - 

I 600 120 1 FD EP Residential Goals 

! 3,lOC 1 620 1 FD EP Residential Goals 
550,000 110,000 I Residential Soil RBCs . 

I 27.000 1 -- ,--- 5 At-M -, .-- I FnFP Resihntial G * I-. . .-“.-“.I.IUm u oals 
1,400 280 

670,000 134,000 Re: sidential Soil RBCs 
73,000 14,600 

-- - 
FDEP Res; idential Goals 

1,300,000 260,000 FDEP Residential Goals 

I FDEP Residential Goals I ua/ka I 

Hexachlorobenzene 
Hexachlorobutadiene 

[Hexachlorocyclopentadiene 
IHexachloroethane , 
Indeno(l,2,&cd)pyrene 
lsophorone 
n-nitrosodiphenylamine 
Naphthalene 
Nitrobenzene ‘22,000 4,400 FDEP Residential Goals 
Pentachlorophenol 5,400 1,080 FDEP Residential Goals 
Phenanthrene 1.700.000 .?A0 ClOo FITFP Recidnntisl Cncxlc 

IPhenol 

Pyrene 

r --I--- - . . . . ..-- . IL, I .““,..“.1,1La1 UVU,” 

34,000,000 6,800,000 FDEP Residential Goals 
2,200,000 440,000 FDEP Residential Goals 
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TABLE C-2 

SELECTION OF SOIL ACTION LEVELS FOR IRA DELINEATION 
NAS KEY WEST 

PAGE 3 OF 3 

Action IRA Delineation Source of 
Parameter Level’ Action Level* Action Level 

VOLATILE ORGANIC COMPOUNDS 

1 ,l,l-trichloroethane 610,000 122,000 FDEP Residential Goals 

1 ,1,2,2-tetrachloroethane 900 180 FDEP Residential Goals 

1,1,2-trichloroethane 2,000 I 400 FDEP Residential Goals 

I,1 -dichloroethane 310,000 63 on0 FnFP Fbsidcmtial Goals 

1 ,l -dichloroethene 100 

l2-butanone I 2.2 

1,2-dichloroethane 

1,2-dichloropropane 

2-hexanone 

4-methyl-2-pentanone 

Benzene 
Bis(2-chloroisopropyI)ether 

Bromodichloromethane 

IAcetone I 260.C 

Bromoform 

Bromomethane 
Carbon disulfide 

Carbon tetrachloride 

700 

800 

, :oo,ooo 

3,100,000 

520,000 
IO0 

1,400 
9.100 I , 

700 I 

20 

140 

160 

440,000 

620,000 

104,000 
52,000 

280 
1 A7n . ,--- 

140 

FDEP Residential Goals 

FDEP Residential Goals 

FDEP Residential Goals 

FDEP Residential Goals 

Residential Soil RBCs 

FDEP Residential Goals 

FDEP Residential Goals 

FDEP Residential Goals 
I Rrddentinl Snil I . .““.““. a..-. -“a, RBCs 
1 FDFP Rn&ientinl Go&. 

- - .  . “ “ . _ ”  .  .  .  .  - .  

65,000 13,000 FDEP Residential Goals 

110,000 22,000 Residential Soil RBCs 

I I 5.200 1 I 1.040 .,- ._ I FOFP Residential Goals --. ..-_.“-.._.-. I ua/ka I I I” ” 

600 1 120 1 FDEP Residential Goals !I Wkg 
Chlorobenzene 

Chloroethane 

Chloroform 

44,000 

31 ,ooo,ooo 

600 

8,800 

6,200,OOO 

120 

FDEP Residential Goals 

Residential Soil RBCs 

FDEP Residential Goals 

Chloromethane 

cis-I ,2-dichloroethene 

cis-1,8dichloropropene 

I 200 1 A0 I FnFP R~sidcantial Goals I uo/ka I 
26,000 1 

.- . --. . .““.““*,.,-, 

5,200 FDEP Residential Goals 

-300 1 60 FDEP Residential Goals 

IEthvlbenzene 

IDibromochloromethane 

Methylene chloride 

Styrene 

Tetrachloroethene 

I 1200 

1 10,000 

16,000 

-.- - 1 4,100.000 I F!7n nnn I FnFP Rahkmtisl Goals 

1 

240 

280,000 

3,200 

- - ” , ” ” ” 

I FDEP Residential Goals 

FDEP Residential Goals 

FDEP Residential Goals 

. I_. I .“YIUY.I..U, 

2,000 2,400 FDEP Residential Goals li.iS/kg 
Toluene 520,000 104,000 FDEP Residential Goals tJS/kg 
trans-1,2-dichloroethene 62,000 12,400 FDEP Residential Goals lJg/kg 

ITrichloroethene 
Itrans-1,3-dichloropropene 

Vinyl chloride 
IXylenes, total 

300 1 60 Goals 

I 
1 FDEP Residential 

6,500 I-- 1.300 1 Fl DEP Residential Goals 

5 1 FDEP Residential Goals 

1 13,000,000 2,600,OOO FDEP Residential Goals 

IRA = Interim Remedial Action 

1 See Table C-l. 
2 Action level divided by five. 
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SELECTION OF GROUNDWATER ACTION LEVELS 
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Parameter 
INORGANlCS 

MCL’ 
Florida 
MCL2 

Tap 
Water 
RBCs3 

2x Selected 
Level Selected.Action Average 

BG Action 
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TABLE C-3 

SELECTION OF GROUNDWATER ACTION LEVELS 
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PAGE 3 OF 4 

1 ,l ,l-trichloroethane 200 

1 ,1,2,24etrachloroethane NA 

1 ,l ,Btrichloroethane 5 

200 790 

NA 0.052 

5 0.19 

NA 200 

NA 0.052 

NA 5 

AIK-98-0354 C-l 0 CTO-0032 
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TABLE C-3 

SELECTION OF GROUNDWATER ACTION LEVELS 
NAS KEY WEST 

PAGE 4 OF 4 

1 Safe Drinking Water Act Maximum Contaminant Levels (EPA, 1996a). 
2 Florida Maximum Contaminant Levels (FDEP, 1995a). 
3 Tap Water Risk Based Concentrations (EPA, 1997). 
4 Twice the average background concentration based on a subset of data from Appendix F of the Supplemental RFVRI for Eight 

Sites as NAS Key West. 
5 EPA Region 3 Biological Technical Assistance Group Screening Levels (EPA, 1995). 
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Appendix C 

Part 3 - NAS Key West Base Realignment and Closure 

Background Data Subset 



a 
BRAC Backgro, d Samples 

Soil Data Set 
RESULT QUAL PARAMETER RESULT QUAL , PARAMETER RESlJiT QUAL PARAMETER PARAMETER RESULT QUAL 

BGl 
BGlSB-01 BGlSSOl BELRE OR 

lnorprnico (mg/kg) 

2,4,&trkhkrophsnd 

2,4dichh?rophsnd 

2.4dimethyiphenol 

455 u 

455 u 

4.55 u 

Di-n-butyl phthalate 

Di-netyi phthrlats 

DialMe 

Dibenzo(a.h)anUvawne 

455 u 

455 u 

45s u 

455 u 

l,l.l-trkhkroethane 3 u 
1,1,2,2-teWachloroethana 3 u 

3 u 
2.4dinitrophenoi 

2.4dlntWotoluens 

2,Sdichkrophend 

2,6dinitrdduans 

810 u 

455 u 

455 u 

455 u 

Aluminum 3620 
Antimony 0.56 u 
Amank 2.7 u 

l,ldkhkroethane 

l,ldkhkro&rne 

1,2,3.uichkmpropane 

3 u 

3 u 

3 u 

Oibenzduran 455 u 
Diethyl phthalate 

Dimathlyt phthdats 
455 u 

456 u Barium 13 1,2dlbrorw3&kmpropww 3 u 
1,2dlbmmosthane 3 u 
1,2dkhkroethane 3 u 
1,2dkhknqropam 3 u 
2.buhnorw 7 u 

2-acatyiamlnoltuofsne 455 u 
2chlwonaphthalens 455 u 
2chkrophsnol 455 u 
2-methyl-4,SdinlWophsnd 45s u 

Dipbenylamlne 
Ethyt msthaaylats 

Ethyl mslhamsulbnae 

FlwxsnthOlM 

Fluomns 

Hexachbmt%lrusns 

455 u 

455 u 

455 u 

455 u 

455 u 

455 u 

Bqillum 

Cadmium 

Chromium 

cam 

0.07 u 

0.41 

5.6 

0.20 
2-methylnaphttukM 

2-methylphmwl 

Z-naphthylamlne 

2-nibwnlline 

455 u 

4s!l u 

455 UR 
4% u 

I-&km-1.3-butadkno 3 u 
2-hemlom 7 u 
3.drw 14 u 
4-m&yi-2-pult8nma 7 u 

5.1 

QUN. 1.2 u 
Iron 1710 Hexachbrobutadkne 455 u 

Heuchtorocyctopentadiew 455 u 
Hexachloroethane 466 u 

Lesd 10.5 
Manganasa 33.7 2dWophmd 456 u Awtons 3 u 

2-pkdlna 
3 S Cmethytphenol 

3.3’dkhkroberuidine 

3,3’dimethyibenzidine 

455 u 
45s u 

2260 u 

2260 UR 

AcdonnIl* 14 u 
AUddll 27 UR 
Arxyldmk 2? u 

Hexachlompropene 

Indeno(l.2,3-cd)p~ena 
455 u 
455 u 

Mercuy 0.07 u 

Nickel 2 
Sdanlum 1.1 u 

sihw 0.16 u 

Thallium 1 UJ 
Tin 4.81 u 

Vanadium 3.6 

IsOphoMO 

I~frOk 

Methapyrtleno 

455 u 

455 u - 

22al u - 
Bon2ans 3 u 
ea(24anhqmpvc)a 2? u 5msthylchdanthmna 455 u 

3nitmaniline 455 u 
4-amimbiphenyl 455 u 
4-bmmopheny(phenyleW 455 u 
4.chloro-3.methyiphend 466 u 
4chlomanilins 455 UR 
4chkrophenyl phenyl.ether 455 u 
4-nboaniline 455 u 
4-nlbuphand 455 u 
4-Moqulnoline-l-oddr 455 u 
5nitro&otuMino 455 u 
7,12dime~ylbent(a)an~m~e 455 u 
a,adlmethylphsnethylamino 455 UR 
Acenaphthene 455 u 
Acanaphth#ms 455 u 
ACStOphOnOne 455 u 
Aniline 455 u 
Anthmcana 455 u 
Ammits 455 u 
Beruo(a)anthrawns 455 u 
Benzo(a)pyrens 455 u 
Benzo(b)Ruomnthenr 455 u 

Bnnnodkh~ns 3 il- 
Bromdbml 3 u 

Msthki mathanasulbnats 455 u 
NMmsodi-nkrty*min 455 u 

Naitmsodi-n-pmpy*mim 456 U‘ 

N-nltmsodbthytamlns 455 u 

N-n8msodlmethytamlne 455 u 

N-nitmsodiphenyiamln 455 u 

N-nitrosomdhybthy*mim 455 u 

N-nttrcaomorphdlne 455 u 

N-nkosoplpsrkllm 455 u 
N-nitrosopyroltdinr 455 u 

ZhU 

Pestlcidm!PCBs (Irg/kg) 

2,4,S.T 

2,4,5-lP (sihw) 

2,4-D 

5.9 

54.0 u 

27.4 U 

64.6 u 

Bmmomsthans 3 u 
Carbon dkulttda 7 u 
Carbon tetmchkride 3 u 
Chkmbenzuw 3 u 
chkrmthana 3 u 
Chkrotwm 3 u Chkrobenzllate 

Dimsthoata 

Dtnowb 

Dlsutfoton 

2260 u 

2260 u 

455 u 

455 u 

Chbmmathans 4 
Cis-l,3dkSompmpsne 3 u 
Dlbromahh&ana 3 u 
Dl-ns 3 u 

Naphthalens 

Nibobnzene 

o,o,c-methytp~kata 

455 u 

455 u 

455 u 

Famphur 455 u 

Dkhbrcdlluommathane 3 u 
Ethyl cyanide 27 UR 
Ethylbent- 3 u 

lsodrin 

KSporIO 

sultotep 

Thknsrin 

455 u 

455 u 

455 u 

455 u 

c-toluidine 

pdimethylaminoazobenrens 

pphenyienediamine 

Pentachkrobenzene 

455 u 

455 u 

910 U 

455 u 

bdomathans 7 u 
Semivolatile Organic Compounds (pg/kg) 

1,2,4,5tetrachlorobenzano 455 u 

1,2,4Mchloroberuene 455 u 
1.2dkhtombenzsn~ 455 u 

tsobutand 

h4sthacryk3nltrlb 

Math9 msthacrytats 

,27 U 

14 u 

14 u 

Pentachtoroethane 

PentachtorontWobenzene 
455 u 

455 u 
Pentachkrophenol 

Phenacetin 
455 u 

455 u 
Msthyisna chkrtde 0.11 J 

3 u 
Tatrbkrc&sne 3 u 
Tduene 3 u 
lnms-1,2dkhbroethena 3 u 

1.3,~trinttrobaruene 2260 u 
Phenanthrene 455 u l&dichloroberuene 

i ,3-dinttrobenzene 

455 u 

455 u Phenol 

Pmnamida 

Pyrene 

455 u 

455 u - 

455 u - 

Benzyt akohd 

Bls(2chlorwthoxy)methana 

Sis(2~hloroethyl)e4hther 

455 u 

455 u 

455 u 

1.4dichkrobenzsns 

1.4dioxane 

1.4-naphthoquinons 

455 u 

455 u 

455 u 
Trans-1,Mkhkropropen 3 u 
Tmns-1,4diitikre2-butane 14 u 
Trtchtoroethene , 3 u 
Trkhlordluwc&thane 3 u 

Pyridine 455 u 
Safrole 455 u - 
Volatile Organic Compounds (tip/kg) 

1.1.1,2-tetrachtwoethane 3 u 

Bis(2-ethylhek-yl)phthhalrte 

Butyi berqi phthalata 
Chrysrme 

455 .u 

455 u 

455 u 

1-naphthyiamlna 

?3,4,S-tetrachlorophermi 

2,4.5-Wkhkmphend 

455 u 
455 u 

455 u Vinyl a&ate 7 u 

22.Aug-97 Page 1 of 13 



BRAC Backgro> \‘h Samples. 
Soil Data Set 

PARAMETER 

Vinyl chloride 

Xylenes, t&d 

Inorgsnics (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

9eryllium 

Cadmium 

Chromium 

Cobalt 

lrcn 

Lead 

RESULT QUAL 

3 u 

‘8 u 

3950 

0.48 U 

0.95 

15.8 

0.1 in3 u 

0.08 .l.l 

5.5 

0.32 J 

4.3 J 

23 u 

1730 

~~ 6.1 J 

PARAMETER 

Endcsutfan sulfate 
Endrin 

Endrin aldehyde 

RESULT QUAL 

1.6 u 

1.6 u 

1.8 u 

PARAMETER 

Wtrcaniline 

Camlnobiphenyi 

RESULT PUAL 

410 UR 

410 u 

PARAMETER RESULT QUAL 

Meththyl msthanesulknata 410 UJ 
N-Wosodi-n-butytamina 410 u 
N-nkcwdi-n-prcpyiamine 410 u ~~-- ~~ - 
N-Woaadiethytamine 410 u 
N-nhmscdimethytamine 4 IO UJ 
N-nitmsodiphanyfarhine 4' IO u 
N-nitrcsc~ylethytamiw 410 UJ 
N-n~morphollrm 410 u 

UJ 

IO u 

N-nibwoplpeddine 

N-nibosopyrrolidina 
410 

41 

4-brcmophenfi phenyi ether 

4-chkrc-3.msthylphenct 
4chkrcaniline 

4chkrophenyl phenyl ether 

4-niboaniline 

410 u 

410 u 

410 UR 

410 u 

410 u 

Famphur 

gamma-WC (lindano) 

Hsptachkr 

Heptachkr epodde 

410 UJ 

0.83 u 

0.83 u 

0.83 U 
lscdrln 410 u 4-rlRmphend 820 U 

4-nkmquindine-1+x& 410 UR 
5-nttro-c-kkidine 410 U 
7,12dimethylbenr(a)an~m~ne 410 UJ 
s.adimethytphmw4hylamine 410 u 
Acanaphthene 410 u 
Awnaphthflsne 410 u 

Kepone 

MOthoxychllW 

Msthyt parathii 

Parathkn 

Phocrk 
Sulktea 

410 UJ 
8.3 U 

2.1 u 

2.1 u 

2.1 u 
.,n II 

Naphlhalene 410 u 

pdimethytamlnoazobaruen.s 

NkCbOlKOllO 

410 u 

410 u 
wa~le~ylphcsphcrdhk8te 410 u 
O-tdUklillCI 410 UJ 

-11 ” 

Thlonuin 410 u 
Toxaphene 41 u 
Semivolatile OrQank Compounds (eg/kg) 
1,2,4,5tetmchkrobsnzene 410 u 
1.2,4Wchhxcberuem 410 u 

Acekphrnone 

Aniline 410 

410 u 

u 
Anlhnwna 410 u 
Anmite 410 UJ 

Benzc(a)anlhncene 410 u 

f3anzo(a)pyrsns 410 u 

9OlKC@)llUWllthOllO 410 u 

pphenylenediamine 

Pentachkrcbenzene 

Pw4achloroethane 

820 UJ 

410 u 
410 U 

Manganese 
MWU~ 

I.1 J 

Nickel 

Seknlum 

Silver 

20 

0.06 ‘u 

2.1 

0.8 UJ 

0.13 u 

PWltadlloronkObalUOrlO 410 u 
Pentachkrophmd 410 u 

1,2dkhkmbanzene 

l&3,5-binttrcbanzene 

1,3dkht&cbaruene 

1,3dinttmbmuene 

1,4dioxs~ 

410 u 

X00 UJ 

410 u 
410 u 

410 UJ 

~~- 
1,4dkhkrcbaruane 410 u 

Phcwmwtin 

Phenmthrma 
Phenol 

Pmnrmide 

Pyrldirm 
salrole 

Voktth Orgsnk Ccmpc 

410 u 

410 u 

410 u 

4 10 u 

410 u 

410 u 
410 II 

wds tPplkQ) 

0.84 UJ - 

3.7 
ZlnO 8.5 J 

Thalllum 

Vsnadium 
Banzo@,h,t)paryiena 

senzo(k)flucranthene 

swzyl skchd 410 u 
Bk(2xMrcethcxy)methme 410 u 
Bis(2chkmethyt)ethar 410 U 

-~- 
t 

U 

9is@thy(hexyl)phthalata 

Butyl huyl phthalate 

Peseld~6# (&kg) 

2,4,5-T 50 UJ 1,Cnaphthcqukone 410 UJ 
2,4,STP (slh) 25 UJ 
2,4-D 50 UJ 
4,+-DDD 1.6 U 

1-naphthylsmine 410 u 
2,3,4&tetmchkmphenol 410 u 
2,4,~trkhlarophend 4 10 u 
2.4.6.bkhkrcphand 4 tn II 

2,4dkhkm@wnci 
.- - 

410 u 

Chrysw 410 u 
a-n-butyi phthalata 410 u 
LGbcdyl phthalate 410 u 
Diallate 410 u 

1.1.1.2~tetrachkroathana 2 UJ 
l,l,l-trkhkeo&ane 2 u 

I UJ 1,1,2,2-temchknwthne 

1.1,2-bkhkmetharm 
Aldrtn 

aIphrBHC 

53.3 

2.8 J 

0.83 u 

0.83 u 

2,4dlm~thylphend 410 u 
2,4dinibcphend 620 u 
2,4dinWckene 4 Ill II 

2,B-dichkrcphenol 410 u 
2,6dlnitrotckene 410 u 

Dibsnzc(a.h)anthmwne 410 w 
Dibeructumn 410 u 
Diathyl phthalata 410 u 
Dimathyl phthalak 410 u 

~~~- 
Arockr-1018 5.2 u 
Am&r-1221 5.2 u ~~~ 

1,2.3-bkhlwprcpans 2 
1,2dibrcm&chkqmpans 2 I 

Aroclor-1232 5.2 u 
Arodor-1242 5.2 U 
Arc&r-1246 5.2 U 

2-acetylamlnoftucrene 41 
2chlorcnaphthakne 41 

IO u 
IO II 

Diphenylamine 410 u 
Ethyl methacryiate 410 UJ 
Ethyi methanesulkn~te 410 u 
Flucranthena 410 u 
FllKWOllO 410 u 
Hexachkrobenzene 410 u 
Haxachkrcbutadiens 410 u 
Hexachlorocyckpenhdiene 410 u 
Hexachlcroethane 410 u 

.- - 
Arc&r-125.1 5.2 U 
Arc&r-1260 5.2 U 
bObMHC 0.83 u 

2-chkrcphsnd 410 u 
2-methyi-4,8din&cphend 410 u 2.butancne 

2chloro1.3-butadisne 
Zhexancne 

3chkmpmpene 
Cmethyl-P-tinknow 

AWkW 

6 u 

2 UR 
6 UJ 

! u 12 

6 UJ 

6 U 
Acsbmiile 12 u 
AUVkltl 25 UR 

2~methylnsphthalsne 

2-methylphenol 
410 U 
r1n II ..- - 

2-naphthylamine 410 UR 
2-iiibwniiina 410 u 

2&rcphencl 410 u 

Zpkcline 410 u 

Chlordane 

Chlcrobenzilate 

delta-BHC 

Dieldrin 

10.3 u 

zoo0 u 

0.63 u 

1.6 u 

WO UJ 

410 u 

Dimethcate 2 
Dincseb 

Disuiicton 410 u 

0.83 u 

1.8 U 

3 6 +methyiphend 41 0 u 
,3,5dichkrcbenzidine 2000 .UJ 
33’dimsthylbenzidine 2WO UR 
3methjlchdantJuens 410 UJ 

Hexachkroprcpene 410 u 
tndeno(l,2,3cd)~ene 410 u 
IrophofCllQ 410 u - 
lscsafrde 410 u - 
Methapyrilene Moo u - 

Page2d 13 

ACQlCllibik 25 U Endcsutfan I 

Endorutfan II 
seruene 3 u 
Bia(2-chkrd~a8mr 25 UJ 

22Aug-97 



‘ ? 
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B 
BRAC Backgrc h Samples 

Soil Data Set 

\ 
) 

PARAMETER 

Brcmcdichkmmethane 
Ercmcfcrm 

RESULT QUAL 

2 UJ 

2 u 

PARAMETER RESULT QUAL PARAMETER RESULT PUAL PARAMETER RESULT QUAL 
Thallium 

Vanadium 

Zinc 

Pestkldea/PCEs (pg/kg) 

1.1 UJ 

7.8 

36.8 J 

1.3-diihkrobenzene 500 u 
1,3dinibubenzsns 540 u 
1,4dichkrcbenzena 500 U 
l&dionne 500 UJ - 
1,Cnaphthoquinane 500 UJ 

~WiWhq4em 5w u 
buc~)Rucmnthem 500 u Brcmcmethane 

Carbcn disulfide 

Cwbcn tdmchkride 

2 u - 

8 U 

2 u 

Beluyi dcohol 500 u 
Bis@chkroethcxy)mathana 500 u 
BlS(2-ZhklWthflOthmW . 500 u 
Bk@ethylhexyf)phthalata 5al u 
Bdyl b8nqi phthalak 500 u 

2,4,8-T 80.6 U 
2,4,8-TP (sitvex) 30.3 u 
2,CD 60.6 U 
4.4’-DDD 10 u 

Chkmbenzene 

Chkmethane 

chkwolwm 

Chlomm&ane 

Ci*l.3dkhkrqXcpens 

2 

2 .u 

2 u 

2 u 

2 UJ 

lnaphthyiamlne 500 u 
2,3,4,6tetmchkrophend 5ou u 
2.4~5Wchkropha~ 500 u 

2,4,6-bkhkrcphenol 500 u 

2,4dichkrcphsnd 500 u 
2,Cdimethylphend U 

2,4dinitrophenol 1000 u 

2,4dlntlrctoluene 500 u 

2.8dkhlorophend 500 u 

Chryseru 

Dl-n-butyl phthalsk 

Di-noctyl phthalak 

280 J 

5w u 

E40 u 

4,+-DDE ~ 

4.4’-DDT 
Aldrln 

slpha.BHC 

Arockr.1016 

Amdcr-1221 

AnXkr-1232 

Arodw-1242 

IO u 

10 u 

5 u 

5 u 
31.4 u 

31.4 u 

31.4 u 

31.4 u 

Mbmmwhkrcmelhsns 2 u 
Dibmmcmdhane 2 u 
DkhkrcdM-atharm 2 u 

Dklkb 

Mknzc(a.h)anthracena 
Dlbenmtumn 

cnelJQ4 phthalate 

Dhnethyl phthalata 

Dtphonylamlna 

Ethyi mthscrylste 

500 u 

500 UJ 

$00 u 

500 I J 

500 1 I 

500 u- 

500 UJ 

J Ethyl metJmn88ullcmh 500 1 
Fluoranthene 660 

E!&! cymkte 

E!Y! benzena 

kdcmeth8ne 

lsobutanot 

25 UR 

2 UJ ~~ 
6 u 

-25 tJ 
12 u 

2.8dlnibdduene 500 
2-acetyiamino6ucrscM 

Z-chkrcnaphthakns 

U 

500 u 

500 u 
Zchkrcphsnd 500 u 
24nelhhyl-4.6dinitmphwcl 500 u -- 

~~- 
Arockr-1248 31.4 u 
Arc&r-l 254 31.4 u 
Arcckr-1260 31.4 u 
b&l-BHC 5 u hf+ietm chtortde 

slpw 

Tebachkroathens 
Tduena 

Trawl ,2dkhloroethene 

12 UJ 

1 J 
2 UJ 

I 

Tmna-1.3dkhlcmprcpene 

2 UJ 

2 UJ 

2 u 

2 UJ 

2-msthylnaphthakne 

2.methylplmnd 

2-naphthylamine 
2-nitrcanllina 

2-n@cphmd 

500 U 

500 u 

540 UR - 

500 u 

500 u - 

Flwnne !m u 
tiemchkmbenzan~ 500 u 
Hexachkmbutadkno 500 u 
Hslachlorooyclop6ntadkna 500 u 
tkmhkmetham 500 u 
Hexwhkncpmpene 500 u 
Indeno(l.2,3-aqp~ wo u 
lscphcrcm 500 u 
lscs8huk 500 u 
Methapyi*ne 2mo u 
M8thyl methanerulfwte 50 
N-tlitfWCdl- 

D UJ 
rvbutyiamlna 500 u 

Ndbuscdl-c-prcpyfamke 500 u 

Chkrdane 

Chkmbe~ilak 
delta-BHC 

Dieldrin 

Dimathcak 
Dinoseb 

Disulfokn 

Endcsutkn I 

Endoaulfan II 

627 u 

2500 u 

5 u 

10 u 

2500 UJ 
500 u 

2-pkdine 500 u 
3 8 4methyiphenol 500 u 

3,tdkhkmberukline 2500 UJ 

3.3’dimeth~knrldine 2500 UR 

UJ 

500 UR 

3methylchdanthrena 500 
3-nnmanlllne 

4-amlncblphen~ 5a u 
4Wyi phenyi ether 500 u - 
Cchloru-3-methylphenol 500 u 

Tmncl,4dkhlcm-2-b 12 UR 
Trichkrwthene 2 u 
Trkhkmfluommahsm 2 u 
Vinyl 8wtate 8 u 
VInyi chloride 2 u 
xthe8, total 8 UJ 

lBGlSS-03 BGlSS-03 B&RB on 1 
Endrin 

Enddn ahlehyde 

‘Famphur 

gamma-BHC (Wane) 

0 u 

10 u 

10 u 

500 UJ 

5 u 

L 

Inorgank8 (mg/kg) 

Aluminum 

AnUmcny 
Arsenk 

Barium 

Beryllium 
Cadmlum 

Chmmlum 
Cobalt 

COpper 

Cyanlde 

I 

4250 

0.64 u 

2.7 

17.7 

0.08 u 

0.4 u 
8.5 

0.43 J 

15.6 J 

0.18 U 

N-nitmscdkthylamlm 500 u 
N-n8mscdbn&hylamlne 500 UJ 
N-nitrosodiphenylrmine 500 u 
N4trwcmethylethyiamhm 500 UJ 
N-nvim 500 u 

Cchkrcanllino 500 UR 
Heptachlor 5 u 4chlwophenyi phanyl ether 

4-nkrcanilke 
500 u 

--=J tJ 
IKIOO u 

500 UR 

4nitrcphmd 1 
4-nk’cqulncline-l-oxide 

5Wo&otuidins 
~- 

500 u 
7.12dlmethylbenz(a)anthmcena 500 UJ 
l ,adimethylphene4h)mine 500 u 

Heptachkr apoxlde 

lrodrin 

KSponS 

5 u 

500 u 

SJO UJ N-dbuscplpartdlna 

N-nibosopyrclldlna 
50 UJ 

540 u 

~~- 
Methcxyohkr 

Methyl parathkn 

Parathion 

Phcrata 

50.2 u 

12.6 U 

12.8 U 

12.6 U 
NittCbWKOllO 

o,c,~trkthylphosphordJlkate 500 u 
&oluidins CM III 

Acenaphthens 

Acanaphthyisne 

ACOtCphOllW~ 
Aniline 

Anthmcene 

500 u 

500 u 

500 u 

500 u 

380 J 

~- 
SulFctrJp 500 u 
Thicnazln ___ 

3uv ir 
Toxaphane 249 U ~~ 
Semivolatile Organic Compounds (pgfig) 

1,2,4.5-ktrachkrcbruena 500 u 
1.2.~trichkrcbanzsna 500 .u 
1.2dichkrobanzene 5w u 
1,3,5binitrcberKem 2500 UJ 

- “I 

pdlmethylsmineazcben 500 u 
pphenyienadlamlne 1OW UJ 

ken 2250 
Lead 

Msnganew 

Mercury 

Nickel 

Selsnkm 

Silver 

43.5 J 

30 J 

0.07 u 

3.3 

1.5 J 

0.17 u 

P~tachlwabenz4ne 500 u 
Pentachkrcethane 500 u 
Pentachkrcilltrcbenze 5w u 
Pentachkmphencl 500 u 
Phenacetin 500 u 

Ammite 

Benzc(a)anthmwm 

Benzc(a)pyrena 

8eruc(bpucmnthene 

500 UJ 

5w u 

- 500 u 

- 390 J -- 
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.1 a BRAC Bat 
so 

cgro 
il Data Set 

PARAMETER RESULT GUAL ’ PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER RESULT QUAL 
Phsnanthrene 

Phenol 
500 u 

500 u 
Tetrachloroethene 
Tolusne 

Trans.1.2dichbroethsne 

Tnns-1.3dkhloropropene 

3 UJ 

3 UJ 

3 u 

3 UJ 

1,2dichlorobenzene 

1,3,5-trinitrobenzsne 

1,3dichkrobanzene 

1,3dinitrobenzene 

1,4diihkrobe1r~ane 

2,4dinttrcqhenol 

1.4dllune 

2,4dinitrotoluens 

l.Cnaphthquinone 

2,8dkhkmphand 

1-naphthytamine 

2,8dinttmtoluena 

2,3.4,5tetrachkropheol 

2ac+iamboflwrene 

2,4.5-bkhlorophenol 

2chkmnaphthalene 

2.4.~trkhkmphenoi 

2,4diihkrophenol 

2-chkmphenol 2-chkmphenol 

2.4dimethylphsnd 

2-mathyC4,8dinkophrnd 

24nethyinaphthabna 

2methylphenol 

2-naphthylamina 2-naphthylamina 
2Mmaniline 2Mmaniline 

2-nltrophwd 2-nltrophwd 

2-pkolirKl 2-pkolirKl 
3 6 4-methylphenol. 3 6 4-methylphenol. 

S.Tdkhkmbenzidine S.Tdkhkmbenzidine 

3,3’dim&hylbenzldlne 

3-methylcholanthrene 
3-nitmaniline 

423 

423 u 

u 

2120 u 

423 

423 u - 

u 

423 

423 u - 

u 

423 u - 

423 U 

423 u 

423 u 

423 u 
423 u 

Baruo(a)pyrene 

Benzo(b)flwnnthene 

Beruo(g,h,l)perylens 

Benzo(k)fkoranthens 

Bmqi hohcll 

BlS&?-ChbDSthOk@ll&hO 
Bk(2-chkroethyl)ether 

Bis(2+4hyihqi)phthalato 

W beruyl phthalate 

alrylew 

Dl-n-butyl phthalata 

Dl. ne6yi phthalate 
Dhlkb 

Dibmo(a.h)anlhmcma 

Dibenzofumn 

Dbthfl phttulab 

Dimethyl phthalata 

Diphsnyiamina 

Ethyl methaa$ateJ 

Ethyl mathantsulbnab 
Fluoranthum 

Fluomw 

Hexachkmbenzena 

Hexachlambutsdiene 

Haxachkroqbpantadkna 

Hmachbnmthwe 

Hexachkqnopene 

Indeno(l,2,3uJ)pymw 

lsophomrm 

lsowfmk 

M~pyllbne 

hhth$ methswsulbwts 

N-nitrosodi~butjiamlna 

N-nbusod!epropyiamlna 

N-nitrosoditiyiamina 

NMmsodimethylamina 

N-nlbwodlphsnyi~min 

N-nibaromsm$ethyiamlna 

N-nitresomorpholln~ 

Nnbsoplporldine 

N-nltrosopynolidine 

Naphthalens 

NHlObSilZOfWJ 

w.*~~vrphorphorothkste 
otokldine 

423 U 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 
423 U 

423 u 

423 u 

423 u 

423 u 

423 U 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 
2120 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u 

423 u - 
423 y 

423 u 

Pronamide 5m’U 
Pyrens 470 J 
Pyridine 500 u 
Sah0b 500 u 
Volatile Orgwrk Compounds (&kg) 

1,1,1,2-Wachloroethoethsns 3 UJ 
l,l,l-trichkmethane 3 u 
1,1,2,2-tc4rachloroethane 3 UJ 

Trans-1,4dkhloro-2.butene 15 UR 
Trichkroethsne ~ 3 u 
Trkhkrofluorcmethrna 3 u 
Vinyl acetate 8 u 

3 u Vinyl chloride 

Xylsnes. total 8 UJ 

BG2 
(BG2WJl BG2SS-M BBRE on 1 

1,1,2-bkhkfoethana 

l,ldkhlorwthane 
l,ldkhloro&hene 

1,2,Wtchkropmpane 
1.2dibrome3chloroproparopane 

3 UJ 

3 u 

3 u 

3 UJ 

3 UJ 

Inorganks (mglkg) 
Aluminum 

Antimony 

Arsenic 

983 

0.58 u 

2.7 u 

2,4dinitrotoluens 
~- 

423 u 
2,8dkhkmphand 423 u 
2,8dinttmtoluena 423 u 

U 

848 u 

423 u 

423 u 

423 u 
423 u 

423 n u u 

423 u 423 u 

423 u 

423 U u 

423 23 u u 

423 423 UR UR 

423 423 U U 

423 423 u u 

- - 423 423 u u 

423 423 u u 
2120 2120 u u 

2120 UR 

423 u 

- 423 u 

1,2dibmmmthane 3 UJ 
1.2dkhlomethane 
1.2dkhkrupmpana 

3 u 

3 u 
Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

G+lpU 

Cyanide 
IrOil 

Lead 

Mangsnesa 

Mercury 
Nickel 

Selenium 
SiiWr 

Thallium 

lln 

Vanadium 

8.2 

0.07 u 

0.00 u 

3.2 

0.18 u 

1.7 

0.85 u 

532 

0.4 u 

15 

0.08 u 

0.83 

1.1 u 

0.18 u 

1 UJ 

4.89 u 

4.1 

2.butarlon* 6 u 

2chkn%l,bbutadieno 3 UR 
2.heIranon 8 UJ 

khloropropene 15 u 

4-methyl-2-pnbnona 8 UJ 
Awtone 8 U 
Awtonlbilo 15 u 
Acmleln 30 UR 
Acryknitrik 30 u 
Benzene 

Bis(2chkroisopropyl)&,r 

Bromodkhkromethane 
Brumofoml 

Bromomethane 

Carbon dlsuffide 

Carbon tatrachloride 

4 u 

30 UJ 

3 UJ 

3 UJ 

3 u 

8 U 

3 u 
4.•mlnobipheqi 

4-bmmophenyl phenyi ether 

4chlorc+methy@hend 

4chkmanlllne 

Cchkrophenyl phonyi ether 

Cnibwnilirm 
4-nilmphmd 

4-rdtroqulnollne-l-oxide 

Snkro+toluidine 

7,12dimethylbenz(a)anthrawna 

a,adimethytphenethylamine 

Awnaphthans 

Awnaphthylene 

Awtophenone 
Aniline 

Anltwwns 

423 u 

423 u 

423 u 

423 UR 

423 u 

423 u 

U 423 

423 

42z I u 
423 u 

423 UR 

423 U 
dtn I‘ --” . 

423 u 

423 u 

423 u 

Zinc 

PastkideaIPCBs &rgfkg) 

2,4,5-T 
2.4,~TP (sihw) 

204-D 

Chkrobenztlate 

Dlmathoata 
Dinoseb 

Disulfoton 

0.83 

51.3 u 

25.8 U 

51.3 u 

2120 u 

2120 u 

423 u 

423 u 

Chkmberueno 

Chloroatiane 

Chloroform 

3 UJ 

3 u 

3 u 

Chlommsthane 3 u 

Cis-1,3-dkhloropmpane 3 UJ 

Dibromcchbromethans 3 UJ 

Dlbromomethane 3 u 

Dkhkmditluoromethan 3 u 
Ethyl cyanide 30 UR 
Ethjbmzsnb 3 ,JJ 

kdomethane 8 U 
lsobutanol 3ou 
Methacrybnibils 15 u 
Methyl methacrylate 15 UJ 
Methylone chloride 2 J 
Styrena 3 UJ 

Famphur 423 u 
Is&In 423 u 
Kepone 423 u 
sulbtep 423 u pdimethytamimwoben 423 u 

pphenyienadismlne 848 U 
Pentachkrobenzene 423 u 
Pentachloroethane 423 u 
P~tachloronkrobenn~ 423 U 

Thbnazln 423 u 
Semivolatile Organic Compounds @g/kg) 
1,2,4,5-tsbachlorobenzene 423 U 
1.2.4~trkhkrobenzens 423 U 

Anmlte 423 U 
Benzo(a)snthncene 423 u 
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BRAC Backgro< b Samples 
Soil Data Set 

‘, 
,3 

PARAMETER RESULT QUAL 
PARAMETER RESULT &AL PARAMETER 

Methylem chloride 

RESULT QUAL 

3 u 

PARAMETER 

beh.BHC 

RESULT PUAL 

0.72 UJ 
Pentachlorophenol 

Phsnacetin 

Phenanthrene 

Phenol 

Pronamlda 

423. u 

423 U 

423 u 

423 u ’ 

423 ,lJ 

2-methyInrphthalsna 360 u 
2-methylphsnd 380 u siyrcme 3 u 

Tetrachloroethens 3 u 
TdUWlO 3 u 
Trans-1.2dkhlorwthee 3 u 

Trans.l$-dkhloropmpeopene 3 u 
Trans-1,4dkhl~2-b 13 u 
Trkhkroathane 3 u 

Chkrdane 

Chkrobanzilata 

delta-BHC 

Disldrin 

~- 
0.7 

0 UJ 

1800 u 

‘2 UJ - 

1.4 UJ 

2-naphthyiamine 380 UR 
2-nltroanilina 360 u 
2Mmphmd 380 u 

Pyrens 423 u 
Pyvidino 423 u 
salrda 423 il 
Vdattle Organk Compounds (&kg) 

rnmdhoata 1500 UJ 
Dinoseb 360 u 
Disulktorl 3f lo u - 

360 u 

380 u 

1500 UJ 

1500 UR 
3-meth*hdantluana 360 UJ 
3-nUmanHlm 380 UR 
4-amlmblphanyi 960 u 

WI u 

Trkhlomf!wromethane 3 u Enda3ullan I 0.72 UJ 
Endosuitan II 1.4 UJ 
Endosuhn aubte 1.4 UJ 

UJ Endrtn 

Enddn l ahyk 

Famnhur 

1.4 

1.4 UJ 

300 UJ 

~~- 
l,l,I-trkhkrwthaM 3 u - 

1,1,1.2-tatrachlor&hane 3 u 
l,l,I-trkhkrwthaM 3 u 
1,1.2.2-htrschkrmulana 3 u 
1,1.2-bkhkmethsna 3 .U 
1,ldkhkewthana 3 u 
1,ldkhkmethene 3 u 
1.2.3-wchkmpropane 3 u 
1,2dlbmmo&chlompropane 3 u 
1,2dibmmoethane 3 u 
1.2dkhlomathme 3 u 
1,Wkhknyopane 3 u 
2-bubmone 6 u 
2ch~lNutadiene 3 u 

3 .U 
3 u 

1,ldkhkmethene 3 u 

3 u 

3 u 

1.2dkhlomathme 3 u 

2-bubmone 6 u 

3 u 

Vinyl awtata tt u 
Vinyl chkride 3 u 
xytams, total 8 u 

[tlG2sso2 BG2!iS-O2 BME on I J 
Inorgsnks (mm) 

Aluminum 145 

Antimony 0.42 U 

Arwnk 1.5 

Badum 7.9 J 

Beryllium 0.05 u 

Cadmium 0.07 u 

gammaJ3HC (indane) 

HeptadIkr 

Heptach!=3r epodde 

0.72 UJ 

0.72 UJ Ceh~ylphMylathar 980 u 
4-nkroanilhw 380 u 

Is&in 4-n- 720 Ll 
4&mqulnollne-Iadd, 360 UR 
5-nkro+-tduidins 380 u 
7,12dlmethylbenz(a)anthmwna 360 UJ 

Metho~hkr 

Methyl panthkn 

Pamthion 

Phonte 
1.8 UJ 

1.0 UJ 
SUlktOp 380 u 
?hionazln 380 u 

35.7 UJ 
~- 

Toxaphene 

Bemlvdatlk Oroank Comaol 

Chromium 

CdIalt 
Copper 
Cyanide 

iron 

Lead 
Manganese 

1.8 
0.13 u 

4 J 
0.07 u 

755 

34.4 J 

5.5 J 

l ,adimeUqlphenathylamine 3eo u 
AcsnaphtJme 980 u 
Acmaphulhykrw 380 u 
Aoetophsrum 380 u 
Anillne 380 u 

2-haxanone 

34kmpropem 
4-methyl-2-pentanom 

AC&II0 

ACS4OI.dblkJ 

Acrddn 

AcrytonHrik 

Benzene 
Bis(2-chkmkopropyt)ather 

6 u 

13 u 

(I u 

3 u 

13 u 

2e UR 

26 u 

3 u 

2e u 

~~ ..,-unds Cpn#) 
1,2,4.5-tetrachkrobenne 380 u 

1,2,4-bkhlwobenwum 380 u 

1.2dkhknubenzena 360 u 

- 13,5trlnltrdmnzerm ~ 10 00 UJ 
1 $diihkmberuena 3eo u 

- 1,3dinitmbenzena 300 u 

- 1.4dkhkmbenzane 360 u 

Anthrawm 360 u 
Anmite 380 UJ 

Smzo(a)anUuawm 360 u 

Benzo(a)pyrsne 360 u 

Benzo@)lluonnthana 380 u 

oh. 9pelylene 360 

Lqlakdrd 

BWiMnwtho~msthanr 360 

U 
Buuo(kJlluorantham 360 u 

so u 
II 

Mercury 
Nickel 

Bdsnium 

SilW 

Thallium 

Vanadium 
Zinc 

Pestkldea/PCBs (pmg) 

0.05 u 

0.88 u 

0.75 UJ 

0.11 u 

0.74 UJ 

2.1 

3.5 J 

Bmmodkhloromethana 3 u 
Bmmokml 3 u 
Bromomethane 3 u 

6 u Carbon dlsulfide 1,4dioxane 

1.4-naphthcquhlona 

Inaphthylamine 

2,3,4,5t&achkrophend 

2,4,5trkhloropheno1 

360 UJ 

360 UJ 

380 u 

360 u - 

280 u 
Z4,Strlchmerol 280 u 
2,4diihkrophend 380 u 

3eo u 2,4dimethylphenol 

2.4dinitrophenol 

Carbon tetrachlodde 

Chlombenzsna 

Chloroethane 

Chlorofwm 

3 u 

3 u 

3 U 

3 u 

BlS(2.ChlOWOthfldhOr 350 u 
BW2-e4hy(hexyl)~thalats 360 u 
But$ benzyi phthalate 360 u 
Chyrsns 380 u 

Chlaromethane 3 u 
Cls-1,3dkhloropropene 3 u 
Dibromochloromsthane 3 u 

Di-n-butyl phthalate 

a- m phthalata 
Dkllata 

Oibenzo(a.h)anthtacena 

380 u 

360 u 

380 u 

300 UJ ~__ 

Aldrin 0.72 UJ 
Dibmmomsthsne 3 u 
Dkhkrod!!!uerometbzcs 3 ‘2 
Ethyl cyanide 26 UR 
Ethylbenzrme 3 u 
lodomdhane 6 u 

alpha-BHC 0.72 UJ 

Am&r-1016 4.5 UJ 

Aroclor-1221 4.5 UJ 

Arodor-1232 4.5 UJ 

Arodor-1242 4.5 UJ 

Am&r-1248 4.5 .UJ 

Arodor-1254 4.5 UJ 

Aroclor-12BO 4.5 UJ 

Dlbanzofunn 360 u 
Dkthyl phthalata 380 u 

DImethyl phthalata 360 u 

Diphenylamlne 380 u 
EthfI mathscrylate 380 UJ 
Ethfl msthanautfonate 360 u 
Fluoranthena 354 u 

2-acatylaminoltuorene 
lsobubnd 

Methacryionitrile 

Mdhyi metbacrylate 

26 u 

13 u 

13 u 

2chkronaphthalene 

i+hkrophend 
2-nWhyl+3dinitrophend 

360 u 

360 ,u 
380 u 
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\ 
6 BRAC Backgro )I Samples 

Soil Data Set 
PARAMETER RESULT QUAL 

Fluorene 380 u 
Hexachloroberuene 360. u 

Hexachlorobutadlene 360 u 
Hexachkrocydopentadlene 340 u 
Hexachkroethane 360 u 
Hexachloropropene 360, u 
Indeno(l,2,3-@pyrene 360. u 
kophorone 360 u 
lsosahole 360 u 
Methapydlene 15w u 
Mdhyl msthanesulknate 360 UJ 
N-hkoso-din-b$lamke 360 u 
Nnkosodi-n-pmpytamke 340 u 
Nnkosodiethytamlne 360 u. 
N-nkmsodimethylamln 360 UJ 
N-nitroscdiphenylamke 360 u 

N-n~ybthyiamina 380 UJ 
N-nitmmmwphollne 360. u 

PARAMETER RESULT QUAL PARAMETER 

Cobalt 

Wper 

Cyanide 

Iron 

Lead 

Msnganese 

Msroury 

Nlckel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

PestktdesWCBa (pgrltg) 

RESULT QUAL 

0.18 u 

2.2 J 

0.25 u 

118 

- 1.4 J 

- 6.1 J 

- 0.05 u 

- 0.44 u 

1.1 UJ 

- 0.16 u 

- 1 UJ 

1 

2.5 J 

PARAMETER RESULT QUAL 

Par-&Ion 50.1 UJ 

Fkuata 50.1 UJ 

sutktep 500 u 

- 2-chloro-1,tbutadiene 2 UR 

2-hexanone 5 u 

Schloropmpene 11 u 

4-methyl-2pentanone 5 u 

Acetone 5 u 

Acetonitrile 11 u 

Acmleln 22 UR 
ActylonRrik 22 u 

Thionazin 500 u 
Toxaphene 902 UJ 

Bemtvotattle Organic Compotmds (pglkg) 

1.2,4,5-tetmchkrobenxena 500 u 

1.2.4-lrkhkmberuene 500 u 

1.2dkhkroberuene 500 u 
1.3,~Mnitmbenxens 2500 UJ 
1,Mbhbrobanzen* 500 u 

1,3dinkobenzene 500 u 
1.4dkhkmberuene 500 u 
l,cdkxalW 500 UJ 
I,+naphthcqukone 500 UJ 

l-naphthytamlnd 5w u 

Benzene 2 u 
Bis(2-chkroisopmpyi)ether 22 u 
Bmmodkhlommethane 2 u 
Bmmdomr 2 u 
&momdhane 2 u 
Carbon dlsulfide 5 u 

Carbon tetmchlodde 2 u 

ChkrobeNene 2 u 

Chtomethone 2 u 

Chfomlwm 2 u 

Chkmmsthane 2 u 

Cis-1.3dkhkropmpene 2 UJ 

Dibromoohloromethane 2 u 

2,3,4,5tetmchlomphenol 500 u 
2,4,5-bkhkuophanol 500 u 

2,4,5bkhkrophend wo u N-nitmsoplperldine 

N-nitmsopyrrotidke 
Naphthahe 

360 UJ 

360 u 

360 u 

4.4’.DDE 

4,4’-DDT 

Alddn 

40 UJ 

40 UJ 

20 UJ 
2,4dkh!Avophend 500 u 
2,4dlmaulyipherml ‘500 u 

Niruens 360 u 
o,oo-tdethylphosphorothkate 360 u 
o4duldine 380 UJ 

pdlmethylaminoszobenzam 360 u 
p-phenyienedlamlne 720 UJ 
Pentachlomteruene 360 u 
Pentschkmethane 360 u 
Pentachkronltrobenzene 360 u 
Pentachkmphend 360 u 
Phenawtln 360 u 

Phenanthrene 360 u 

Phsnot 360 u 

Pronamlde 360 u 

PflelM 360 u 

Dibrcmomethane 

Dkhkmdiiuoromelhane 

Ethyl cyanide 

2 u 

2 u 

22 UR 

alpha-BHC 20 UJ 

Arockr-1010 125 UJ 

Ati- 125 UJ 

Arockr-1232 125 UJ 

Arockr-1242 125 UJ 

Arcclor-1248 125 UJ 

Ardor-1254 125 UJ 

Ardor-1260 125 UJ 

bets-BHC 20 UJ 

Chkrdane 250 UJ 

chk7robeNilats 2% u 

2.4dinlb-ophenol 
2.4dlnibotoluene 

2.5dkhlorophanoi 

lwo u 

500 u 

500 u 
Ethylbenxene 

bdomdhans 

lso~nd 

Methawylonitdle 
Methyl methacryiate 

Methylene chloride 

2 u 

5 u 

22 u 

11 u 

11 u 

5 u 

2,5dlnttrototurne 500 u 

2-awtylamhWbomrm 500 u 
2chbmnaphlhalenm 5w u 
2chbmphend !m u 

2methyt4,&dhdtrophenol 500 u 

2.methylnaphUulen0 500 u 

2-mslhy@henol 500 u ayrane 2 UJ 
TebWhlocoathsns 2 u 2-nqhthyiambe 

2-nhmanl%ne 
m UR 

500 u Toluene 2 u 

Trans-1,2dkhkroethene 2 ll 

delta.BHC 

Dieldrin 

Dimethoate 

20 UJ 

40 UJ 

2500 UJ 

2-nibophnol 500 u 
Trens-1,3dkhloropmpene 

Trans-1,4dkhkrc-2.butane 
2 u 

11 UR 
2-pkolins 

3 a 4-m6thylphend 

3.3dkhkroberuidine 

3.3’dimethylbenxidine 

500 ‘U 

500 u 

2WO UJ 

2500 UR 

Pyridke 360 u 
Safrde 360 u 

Volatllo Or@anlc Compounds (&kg) 

Mnoseb 500 u 
Trichkmethene 

Trkhkro5uommethane 

2 u 

2 u 

OWbton 500 u 

Endosulfan I m uJ - 
Endosuttan tl 40 UJ 1,1,1,2-tetrachloroethane 2 u 

1.1.1~trkhkmethane 2 u 

1.1,2,2-tetrachloroethane . 2 u 
1,1,2-biohlorcethane 2 u 

1,ldkhkroethane 2 u 

1,‘ldkhbroethene 2 u 

1,2,3-trkhkropmpane 2 u 

1.2dibmmo3-uhloropropsne 2 u 
1,2-dibromoethane .2 u 

1,2-dichloroethane 2 u 

i,2-dichloropropane 2 u 
2.butanone 5 u 

Vinyl acetate § u 

Vinyl chloride 2 u 
xyl.¶nes. total 7 UJ 

I 8028303 2n 1 

3methykhdanthmne 500 UJ 
3niboanillne 500 UR 
4-amkobiphenyl 500 u 

Endosulkn suttate 40 UJ 

Endrin 

Endrln aldehyde 
40 UJ 

40 UJ - Cbmnwphenyl phenyi ether 500 u 
I 

Inorganica (mg/hg) 

.A!~em!wm 

Antimony 

1 

120 

0.6 u 

Famphur 500 UJ 4-chkw.Smethylphenol 500 u 
. amma-BHC (!!ndane) 20 UJ ‘4.chkroaniilne m-J I@ 
Heptachkr m UJ 500 u 
Heptachkr epoxide 20 UJ - 

4ehkmphsnyl phenyl ether 

Cnitroaniline 5w u 
lsodrln 500 u I-nkophenol 1Lm u 
Kepone 500 UJ I-nitmquinoline-l-oxke 500 UR 
Methoxyohbr 200 UJ 5+itro+toluldine 500 u 
Methyl pamthkn 50.1 UJ 7,~2dimethytbeN(a)anthmcene 500 UJ 

Arsenk 1.1 u 
Barlum 7.8 
Beryllium 0.07 .u 

Cadmium 0.12 u 
Chromium 2 
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BRAC Backgro )I Samples 
Soil Data Set 

‘\, 
i 

PARAMETER RESULT QUAL PARAMETER . RESULT QUAL 

Nitroberuene 500 u 
0.0.otrie5lylphwphorothioate 500 u 
otoluidine 500 UJ 
pdimeth~aminoazobenene wo u 
p-phenylenediamine loo0 UJ 
Pentachkrobenzene 500 u 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL 
s.sdimethylphenethylamke 500 u 
Acenaphthene 500 u 

Dibmmomethane 

Oichkrodiiuoromethane 
Ethyl cyanide 

Ethytbenzene 

kdomethane 

lsobutanoi 

Methacrykntbtle 
Methyl mathacrylah 

MeUwlena chbrkie 
Blpne 

TebaChloroahana 

3 u 

3 u 

30 UR 

3 u 

0 u 

34 u 

15 u 

15 u 

1 J 
3 U 

3 UJ 

Disulfoton 

Famphur 

lsodiin 

5370 u 

5370 u 

5370 u Acenaphthyiene 500 u 
Acetophenone 5w u 
Aniline 500 u 

Anthracene 500 u 
Aramb 500 UJ 
Bmzo(a)anthnwns wo u 
9enzo(a)pyrene 530 u 
Benzo(b)llwrsnlhene 500 u 

~No@.h,t)perytene 500 u 

B4NCjk)lbWStilIS 500 u 
Benqlakohd 500 u 
Eis(Z-chlomahoxylmetha~ 500 u 
BIs(2~kroethyl)ether 500 u 

Kepone 5370 u 

Btdbbp 5370 u 

Thkmazin 5370 u 

6amlvdatile Organic Compounds $g/hg) 

1,2,4.5-tetmchkmbenene 5370 u 

1,2,4-bkhkmbenzene 5370 u 
1.2dkhkmbenzene 5370 u 

1,3.5Mn~6na 200w u 

Pentachkroethane 5w u 
Pentachkmnltrobenzene xx) u 
PellkChkmphanol 500 u 
Phenacetln 

Phenanthrene 

Phenol 

Pmnamlda 

500 u 

500 u 

500 u 

500 u 

Tduene 3 u 1,3dkhkmbenzene 5370 u 
Trana-1.2dkhkmethene 3 u 1,Sdinitmbenzene 5370 u 
Tnns-1,Mkhkmprqmne 3 u 1.4dkhkmbenmw 5370 u 
Traml.4dkhkro.2-butene 15 UR 1.4dkXarW 5370 u 

Ppena 500 u 
Pyddine 500 u 
safmk 500 u 
Volattle Organic Compounda (po1kg) 

1.1.1.2~tetrachkroethane 3 u 

B&Sethyiheql)phthalate 500 ‘u 

Butji befuyl phthalato 500 u 
chrperm 5w .u 
Di-n-bulyi phthalate 500 u 

TdChkmstheW 3 u 1,4-naphthayhlone 5370 u 
Trkhkrdluorome(hane 
Vinyl acetate 

Vinfl dbrlda 

Xylems, total 

803 
BG3SS-N BG3SS41 
tnorganics (mg/hg) 

Aluminum 

AiltllNNly 

Arsenic 

Barium 

3 -tJ 

6 u 

3 u 

a UJ 

BBRB Off 

1640 

0.67 u 

2.6 u 
11.2 

l-naphthytamine 

23.4S-ktrachtoqhewi 
2,4,5-bkhkrophend 

2,4.S.bkhkqhenoi 

5370 u 

5370 u 

5370 u 

5370 u 

1,1,1-trkhkmethane 3 u 
. .-_. 

mchkmethana 3 u 
brwthana 3 u 

Di-n-octyl phthakte 500 u 
Dlaltate 500 u 
Oiberuo(a,h)snthn 500 UJ 
Diberuofuran 500 u 
Oiethyl phthalate 5w u 

2.4diehknqhmd 
2.4-dimethytphend 

2,4dinttmpherwl 

2,4dinitrotoluene 

5370 u 

5370 u 

10700 u 

5370 u 

l,ldiihkroethme 

l,ldkhkmethene 
3 u 
3 u 

1.2dlbl~1 

I?i’ 
1,2diihkroethane 

1.2.~tdchkropropana 3 u 
mS-chkroproplne 3 u 

t-dibmmoethane 3 u 

3 u 
Di 
Dimahyl phthalate 

iphenylamlne 

Ethyl methacrylate 

500 u 
!m u 

5W UJ 

2,Sdkhkqhenoi 5370 u 

2,Sdln~uene 5370 u 

2. awtylambdlwrens 5370 u 

2chkronaphthalene 5370 u 

2-chkmphenol 5370 u 

Ethyl methanesulfonate 500 u 1,2diihkropropane 3 u Beryllium 

Cadmium 
0.08 u 

0.27 
Fluoranthene 500 u 2-butanone 8 u 
fluonns 500 u 2chkml,%bukdkne 3 UR 
Hexachkroberuene 500 u 2.hexanone 6 u 
Hexachkrobutadiene 500 u khlompmpene 15 u 

2-methyl4.Sdinitrophsnol 

24nathylnaphthakns 

2-rnethylphend 

2-naphthytamlne 

5370 u 

5370 u 

5370 u 

5370 UR 

Chromium 

Cobatt 

Copper 

Cyanide 

9.3 

0.33 

8.7 
0.55 u 

lsosafrote 

Hexachkrocyclopntadii 

lsosafrote 

500 u 

500 u 500 u 
Methapyrilene 

Hexachloroethane 

2wo u 

500 u 

Methyl methanesulfonate 5W UJ 

Hexachkmpmpene 

JJ 

N-nkosodi-n-butylamine. 

500 u 

N-nkosodi-n-butylamine. 5w u 

Indeno(l.23-cd)pyrene 

5w u 
N-nitrosodi-n-propytamine 

5w u 

N-nitrosodi-n-propytamine 500 u 500 u 

N-nhrcsodiethyiamlne 

tsophorona 

500 u 

500 u 

u 

N-nitrcsodimethyiamine N-nitrcsodimethyiamine 5W UJ 5W UJ 

N-nkosodlphenyiamine N-nkosodlphenyiamine 5w u 5w u 

N-nhrosometh)lethyiamlne 500 UJ 
N-nitrosomorphotlne 500 u 

N-nltrosopiperidine 500 UJ 

Benzene 3 u 
Bls(2chkrokopmpt+ather 

4-fmthyl5pentanona 

30 u 

a u 

Bmmodkhiommethane 3 u 
Bromdoml 

AWtOIlO 

3 u 

8 u 

Bmmomethane 3 u 
Carbon disultide 

AWtOflHlib 15 u 

a u 
cati hr!achbrlde 3 u 
Chlombenzene 

Acmkin 30 

3 u 
Chloroethane 

UR 

3 u 
Chlorotorm 

AuylOIliblh 

3 u 
Chbmmethane 

30 u 

3 .U 
Cis-13dkhtompropene 3 UJ 
Dibmmochlommethane 3 u 

2-nkoaniline 5370 u IlWl 2260 
Lead 45.3 

Mangansre 25.9 

2dtrophend 5370 u 

2-plcdine 5370 u 

364mthylphend 5370 u 

3.3dkhkmberukiine 2WOo u 
3,3dimethytberuidine 2WW UR 

hethykholanthrene 5370 u 

3-nitroaniline 5370 u 

4-aminobiphenyl 5370 u 

+bmmophenyl phenyl ether 5370 u 

ichiomj-methylphenol 5370 u 

MWCUty 

Nickel 

Salenlum 

0.08 

2 

1.6 - 

Vanadium 

Zinc 

Pestkidea/PCBs (Irg/tcg) 

2,4.5-T 

2.4.5TP (silv~) 

2.4.D 

Chbrobenzilate 
Dimethoate 

Dinoseb 

Sitver 0.18 u 
Thallium 1.2 UJ -- 

3.8 -- 
60.1 

64.5 u 
32.2 U - 

64.5 u 

2moo u - 
268w u 

5370 u 

4-chkmaniline 5370 u 

4chbmphenyi phenlyl ether 5370 u 

4-nihoaniline 5370 u 

4-nitrophenol 5370 u 

4nhkquinoilne-l-oxide 5370 u 

5-nitm-o-tohtidine 5370 u 

22Aug-97 

N-nltmsopyrrdidine 500 u 
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BRAC Backgro h Samples 
Soil Data Set 

PARAMETER RESULT GUAL PARAMETER RESULT QUAL 

Dibromochlamrnethane 3 u 
Dibromomethans 3 u 

PARAMETER RESULT QUAL 

7.12.dimahylbam(a)anthrrcene 5370 u 
a,a-dimahylphenethylamine 5370 u 
Acenrphthene 5370 u 
Acanaphthylens 5370 u 
Acatophsnono 5370 u 
Aniline 5370 u 

PARAMETER RESULT QUAL 

Aklrln 0.78 u 

alpha-WC 0.79 u 

Am&r-10113 5 u 

Amclor-1221 5 u 

Anxkr-1232 5 u 

Am&x-l242 5 u 

Amckr-1248 5 u 

Amdw-1254 5 u 

Arockr-1260 5 u 

beta-8Hc 0.79 u 

clikd4n4 se u 

chkmborull4t4 2ooo u 

dolta-8Hc 0.79 u 

Diokhin 1.6 U 

Mm4thoat4 2OW UJ 

L%los4b 400 u 

Naphthalone 

Nkrob4ru4n4 

o.o,~bi4thylphosphwothioate 

5370 u 

5370 u 

5370 u Dichlorcdifluorometlune 

Ethfl cy4nkl4 

Ethyib4nz4n4 

3 u 

32 UR 

3 u 

wtoluidine 

pdim4thylamhoazob4nz4n4 

pphenylsnediamine 

Ponhchkrobenzeno 

5370 u 

5370 u 

10700 u 

5370 u 
kdomethano 

lsobutand 

M4thacrylonlbll4 

MothVf m4thac@t4 

Methylen chkrkio 

8 u 

32 U 

I6 u 

16 u 

1 J 

Anthnwne 5370 ‘U 

Aramlto 5370 u Pontochkroethane 

Psnhchkronltroberuono 
Pentachkrophonol 

5370 u 

5370 u 

5370 u 

Eonzo(a)anthrawms 

Benzo(a)pyrene 

Eonzo(b)fbmrantherw 

Benzo(g,h,i)perylens 

E4mo(k)lkmranth4n4 

84ruyl4kohol 

Bis(2ch~methane 

Blr(2chloro&4)etber 

Bis(2-sthylhoxyl)phthskta 
eutyt b4nzyl phthal4t4 

Chrywrm 

Din-butyi phthalato 

IXn-or&i phthalato 

Diallot 

Dlknzo(a.h)mth- 

osNnzofur4n 

Diethyl phthslate 

Dlmothyl phthalato 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 ~ u 

5370 u 

5370 u 

5370 u 

5370 u 
5370 u 

5370 u 

5370 u 

537Q u 

Phenacetin 

Phenanthrone 

5370 u 

5370 u 

syr4ne 

TetrachlomeUwne 
3 u 

3 u 
Phenol 

Pronamida 

5370 li 

5370 u 

Tohmns 3 u 
Trans-1,2-diihloroathene 3 u - 

pvr- 5370 u 

Py?klin4 5370 u 

8afrc44 5370 u 
VolMs4 Organic compounds (pglkg) 

1,1,1,2-t4bwhkroe4llane 3 u 

I,I,l-trkhlonmth4ne 3 u 

Trans-1.3dkhMpmpen4 

Trans-1,4dkhlno 
3 u 

18 UR 
Trkhlomethene 3 u 
TrkhlomlWromethane 3 u 

Dlsultoton 400 u 
Endosuihn I 0.79 u 

Endosulfan II 1.8 u Vinyl acetat 8 MU 
Vinyl chkride 3 u 
Xylenes. total 10 u - 

1BG3SS.02 BG3SS42 B8RB on I 

Endcdhn urllato 1.6 U 
Endrln I.6 U I,I,2,2-tetrachkrwthano 

1.1,2-bkhloroethano 
1,ldkhlmwthsn. 

4 

3 u 

3 u 
Endrln aIdehyde 

Famphur 

pamms&lC (Indm4) 

1.0 u 

400 UJ 

0.70 u 

I 

lnorgania (mgtltg) 

Aluminum 

Anthony 

Atsonic 

~J 

216 

0.45 u 

0.01 u 

l.ldkhkrwthene 3 u 

1,2,3-trk%kqnoparm 3 u 
1,2dlbrcmo&hloropmpllns 3 u 
1,2dibromoethano 3 u 
1,2dkhkmethane 3 u 
1,2dkhkropmpans 3 u 

liop4whlm 0.70 u 

tl4piadlkar4pNdd4 0.70 u 

koddn 4w u 

KOpOM 400 UJ 

Mstho*Fhhn 7.0 u 
Msthyl pamUhn 2 u 

Dlph4nylamin4 

Ethfl m4thacrylat4 

Ethyl m4than48ulfonat4 

5370 u 

5370 u 

5370 u 

Barium 

Beryllium 

Cadmium 

8.5 

0.03 u 

0.07 u 
Fluomntheno 5370 u 
Fl-4 5370 u 

2-butamrm 

2-chl~1.3&utadiene 
8 U 
3 UR 

Chromium 2.1 
cobalt 0.15 u PoNthkn 2 u 

Phorato 2 u 
8uKot4p 400 u 
Thknuin 4M) u 

lh44h~4ne 

Hexachkmbutadlone 

Hexachlorocyclopentsdkno 

Hoxachloroethans 

Hoxachloropropeno 

Indsno(l,2,3-cd)pynme 

lsophomn4 

lwwfml4 

Methapydl4n4 

Mothyi m4than4sulfonat4 

N-nibusodi-n-butyiambw 

Nnitroaodi-n-propylamlne 

N-nkesodieth$amina 

N-Mosodimetbylaminc 

N-nibwodlpher+nlne 

N-nitmsomethylathylamlne 

N-nitrosomorpholine 

N-nitrosopiperidine 
N-Wosopyrmlidine 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 

265oo.u 

5370 u 

5370 u 

5370 u 

53?0 I-1 

5370 u 

5370 u 

5370 u 

5370 u 

5370 u 
5370 u 

2hsxmnona 2 J 

3chkropmpens 10 u 

4-m4th*-2-pentanone 8 U 

Acetons 3 u 

AwtonH~Ik 16 u 

Acml4ln 32 UR 

Ac1yionibil4 32 U 

Wper 
Cyankls 

2.3 -J 

0.31 u 
Iron 

Lead 
88.1 

0.82 J Toxaphens 39.3 u 
E4mhd4tll4 Organic Compounds (pgkg) 

1,2,4,5-tebwhkmbenzono 400 u 

1,2,4-MloFobenrone 400 u 
1,2dkhkrobenzene 400 u 

1,3,5bin~4n4 2ooo UJ 

l.~khkmbenz4n4 400 u 
1.3dinitroberu4ne 400 u 

Manpaws 

Msrcuty 

Nickel 

2.5 J 

one u 

0.76 u 
s4nz4n4 

Bis(2-chkmisopropyl)ethor 

3 u 

21 J 
E4lonium 0.80 UJ 
SIIVOI 

Thallium 
0.13 u 

0.83 UJ Emmodkhkwnl4than4 

Bmmofwm 

8mmom4than4 
Carbon dhulde 

c4rbont4trwhkrld4 

Chlorobenzons 

Chkroerhane 
.Chloroform 

Chlommtiano 
Cibl,3dkhloropmpene 

3 u 

3 u 

3 u 

ii u 

3 u 

3 u 

3 u 

I .J 

3 u 
3 u 

Vanadium 
Zinc 

0.8 
1, .I 1.4dkhkrobenzen4 ‘4w u 

1.4-dkxans ‘400 UJ 
1,4-naphthoqulnorm 400 UJ 

PestkldWPCBs (@kg) 

2.4,5-T 

2,4,5TP (sihex) 

2,4-D 
4,4’-DOD 

4,1-DDE 

4,S-DDT 

48.2 u ^ 

24.1 U 

48.2 u - 

1.6 u - 

1.6 u 

1.6 u - 

l-n4phthyiamins 400 u 
2,3,4,W&mchlorophend 4OLl u 

2,4.Wichkrophsnd 400 u 
2,4.6-t1khloroph4nd 400 u 
2,4dkhkwophenol 4w u 
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) 
i BRAC Backgro,. Ih Samples 

Soil Data Set 
PARAMETER RESULT &AL PARAMETER RESULT QUAL 

Diallato 400 u 
Dibenzo(a.h)onthnwn 400 UJ 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL 

804 
B4SB B4SB BUIRE Oft 

IrorOanicr 8Wkg) 

- 
l,ldichlorwthano 

2 u 

2 u 
2.4dinltrotduena 41 
2.5dkhlorophenoi 4w,u 

2.5dlnibdduen4 400 u 

2-4c4tytamlnofluor4n4 400 u 
2chloronaphthrleno 400 u ~- 
Pchlorophonol 400 u 
2-meththy(4.5-dlnibuphend 400 u 

2-methylnaphthalona 400 u 

lo u h?bfhyiph~d 
2-naphthytamina 100 UR 
I-nhroanillna 400 u 

Diberuofunn 400 u 1 ,ldichkroethene 2 u 
1.2~3trkhkmpfopana 2 u 
1.2dibmmo-3-chloropmpsne 2 

Diethyl phtholata 

Dimethyl phthslate 

Dlphenylamlno 

Ethyl mdhacrylate 

400 u 

400 u 

4w u 
400 

Aluminum 

MmOny 
Anarik 

84rlum 

Beryllium 

Cadmium 
Chmmlim 

cbbdt 

copper 

Cpnldo 

. 370 

0.5 UJ 
1.1 u 

4.9 

0.02 u 

0.08 u 

4.9 

0.25 u 

7.4 . 

0.09 UJ 

1,Mlbmmoethane 

1,2dkhkroethana 
2 u 

2 u 
Ethyl metbanesutfonota 400 u 
FluomntJwme 400 u 

0 u Fluorena 40 
H4xadwQb4nz4n4 40 ~- 0 u 

Homdr~ino 400 u 

Haxitch~tadiono 400 u ~- 
H4xwhkro4than4 400 u 
Hexachkwpropen4 400 u 

lndanof1.2.3-cd)pyro~ 400 u 

IzOphWOM 400 u 

400 u 

m u 
Methyl nWhanesulfonata 400 UJ 
Nhmsodl-n-butylamino * 400 u 

I u 

400 u 

1,Zdkhloqmparm 2 u 
2-bldanorm 6 u 

2chlom-1,Sbutadkm 2 u 
%ht~a~n~ns 6 u 

3ehioropmpeno 12 u 

4-methyl-2.pentmncila 6 u 

~~- 
N-nlhowdi-n-propylamlno 401 
N-nibusadiethylamine 

NMmsodlmethylamine 

N-nibvsodiphenylamin 

N-nitrosomathylethflambw 

400 UJ 

400 u 

400 UJ 

u 
~~ 

2-nlbuphd -a 
2-pkdlno 

3 8 4.methylph4nd 
400 u 

3,3’dkhkroberuldin 

3,Jdlmethyibenzidlne 

400 u 

2000 UJ 

2WO UR 

6 u 
Ac&onibil4 12 u 

iron 440 
LWd 

Manganow 

M4muy 
Nickel 

84l4nium 

8llv4r 

Thallium 

Vanadium 

14.2 

0.7 

0.03 

1.1 

0.5 UJ 

0.25 u 

0.5 UJ 
2.3 

Acrddn 24 UR 
Acry(onUdk 24 U 
B4lu4n4 3 u 

3-m4thykWanthr4n4 u 10 UJ 
+nitmanillne 400 UR 
4.aminobiphenyi 400 u 
4-bmmophenyl phenyi othw 400 u 
4-chlolr&ne4hylphend 400 u 

400 UR 

400 u 

4chkmaniline 

4chkruphsnyi phenVf ether 
4-nibuanllino 4oi u 

Bis(2-chloroisoproqytjyl)ahn 

Brom0dichlommathane 
24 U 

2 u 
Bromdorm 

Bmmom4than4 
Carbon diwdfida 

2 u 

2 u - 
1 II 

zinc 

p4stk-8s (Yrn) 

0.25 u Carbontetwhkrhk 

chkwh4nz4n4 

Chlomethana 

~- 
2 u 

2 u 

2 u 
2.4.5-l 2.4.5-l 
2,4,5.TP (silw) 2,4,5.TP (silw) 

2,4-D 
4,4’-Dlxl 4,4’-Dlxl 
4,4-DDE 4,4-DDE 

4,4’-DDT 4,4’-DDT 
Alddn Alddn 

dJw8ttc 
Al Amckr-10113 

rlcckw1221 Ate&r-1221 

Am&x-1232 

Amdor-1242 

Arockr-1248 

Arc&r-1254 
AlWk+1260 
beta-BHC 

Chkrdane Chkrdane 

delta-BHC delta-BHC 

Cieidrin Cieidrin 

Endowlhn I 

2.5 2.5 u u 

2.5 u 2.5 u 

2.6 2.6 u u 

233 233 J J 
741 741 

557 557 

84.7 84.7 u u 

54.7 54.7 u u 

530 u 

530 u 530 u 

530 u 

530 u 

530 u 

530 u 

530 u 

34.7 u 

1080 u 1080 u 

g4.7 u g4.7 u 

19 u 15g u 

54.7 u U 

U 
Al 

GXkW4 
~~ 

530 u 
AlWk+1260 530 u 

4-nitmphenol 800 u N-nitmso&phdine 
~~ 

4a J u 

400 UJ N-nitmsopiperidins 

N-nibusopyrrolidina 400 u 

Chkrdwm 
Chkmmathmna 

2 u 
9 II 

4-nltroqulndlna144 40 
bnitrootoluklina 

7,12dimeth~benz(a)anthracwe 

l .adimethylphonoththy*mlne 

0 UR 
4Nl II .-- - 
400 UJ 

400 u 

a ” 

Cia-1,3dkhkro+ropene 2 u 
~bromochloromdharm 2 u Naphthakno 400 u 

I u 
~~ 

Niione 4oc 
o,o,c-~~ylPhosphorothloate 4Oi I II 

Dlbmmom4than4 2 u 
Dkhkrodiiuoromethorm 2 u 

Acenaphthsne 40 0 u 
Awnaphthylene 

Awtophenona 
Aniline 

Anthrocone 

Aramite 

400 u 

400 u 

400 u 

4w u 

400 UJ 

o-tohddina 400 UJ 
pdlm4thylaminoazob4 400 u 
p-phenylenedlamirm 800 UJ 

Ethyl cyanide 24 UR 
Etiylbenzons 2 u 

Mom4ulan4 

lsobutsnd 

M4thao$onibil4 
Methyl m4thacrylate 

M4thylen4 chkride 

8tynne 

Totrachkwetheno 
-r-l..--- 

Trans.1.2dichloroethene -~_- 

6 u 

24 U 

12 u 

12 u 

6 u 

2 u 

2 u 

; ii 

2 u 

P4ntaohkmberueno 4w u 
P4ntachknmthane 400 u 
Pontachkroniiberurn 400 u 
P4ntachkmphend 400 u 

Benzo(a)anthrawn4 400 u 
Banzo(a)pyr4ne 4w u 
Bswo(b)fluoranthens 4w u 
Benzo(g,h.ijperylene 400 u 
B4nzoQRuoranth4n4 400 u 

Phenawtin 400 u 
Phsnanthrew 

Phend 
400 u 

400 u 
Benql alcohol 400 u 
Bistlchioiwtiwkyjmothan4 4w u 
Bis(2chlomethyljethrr 4ou u 

Pronamlde 

Pyreno 
4oi u 

400 u 

0 u - 

- 

f’yidlne 40 
safrd4 400 u 
Vol4tils Drgonlo Compounds Co/kg) 

Trans-1,Miihloropqmopsne 2 u 
Trans.l+dkhkrc-2-b&w I2 UR 
Trkhlorwtheno 2 u 
Trkhkrofluoromothane 2 u 
Vinyl acetate 6 u - 1,1,1,2-tetrachloroethana 2 .U 

l.l,l-trkhkroethane 2 u Vinyl chloride 2 u 

1.1,2,2-tetrachloroethpne 2 u -- Xylems, total 7 UJ 

Bis(2~thyihoxyljphtMato 

Bblyl beruyl phthslato 
Chrywna 

Di-n-butyl phthalate 
Di.n-octyl phthalato 

400 u 

4w u 

4w u 

400 u 

400 u 

Endosull4n II 

Endosulfon sullate 

Endrln 

Endrin aIdehyde 

gamma-BHC (lindano) 

HaphChkf 

169 u 

IeQ u 

160 u 

169 u 
54.7 u 

54.7 u 
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BRAC Backgrod Samples 
Soil Data Set 

? 
j 

PARAMETER RESULT QUAL 

Heptachkr epoxide 64.7 u 
Methoxychkr 647 u 
Methyl parathion 212 u 
Parathion 212 u 
Phorab 212 u 
Toxaphens 4240 U 
Bmdvdatlk Organk Compounda (pg!kg) 

1.2-dkhkrobaruenr 2.6 u 

’ PARAMETER 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

PMicidwPCBs lua/kal 

RESULT QUAL 

0.53 UJ 

0.27 U 

0.53 UJ 

4.5 

0.27 U 

PARAMETER RESULT QUAL 

Chrysene _ 441 u 

PARAMETER RESULT QUAL 

Am&r-1246 5 u 
Atvcku-1254 5 u 
A&Or-1260 5 u 

Indeno(l.2.3-cd)pyrene 

Naphthalsns 

Phenanthrens 

Pywne 4 
Voktilo Drgank Compounds (p 

I- -, 

2.4.5-T 2.6 u 
2,4,5TP (sibex) 2.6 u 

2.4-D 2.6 u 
4.C.DDD 2 

4,+-DDE 1.8 u 

4.4’-DDT 2.1 
Aldrtn 0.66 u ~- 
alpha-WC 0.66 u 
Arockr-1016 

- 
5.5 u ~~ 

Amckr-1221 5.5 u 
Amckr-1232 5.5 u 
Arc&r-1242 5.5 u 
Arockr-1246 5.5 u 

Amclw-1254 5.5 u 

Arc&r-l260 5.5 u 
beta-WC 0.66 u 
Chkrdana 11 u 
delta-BHC 0.66 u 
Meldrin 1.6 u 
Endosulfan I 3.5 J 
Endowlknll 1.6 u 
Endosulfan sutfak 1.6 u 
Endrk 1.2 J 
Endrin aldehyde 1.6 u 
gamma-WC (Wane) 0.66 u 
Heptrchkr 0.66 u 
Heptachkr epodde 0.66 u 
MethoXp&kr T3.2 
Methyl parathkn 2.: I u 
Parathion 2.2 u 
Phwate 2.2 u 

Toxaphsne 41 u 

on01 

1,Mkhkmbenzene 2.8 u 
1.4dkhkroberuens 

Acenaphthens 

Acenaphthylsna 

Anthracene 

U 

416 u 

416 u 

416 u 

u 416 

416 U 

416 U ~- 
416 U 

416 

Benzene 

Chkrobenzens 

Ethytbenzeno 
Tokene 

Xyisnas, ktal 

808 
B6SB B6SB 

Inorgankr (mglkg) 

2.7 U 

2.7 U 

2.7 U 

26 u ~- 
6 U 

B6RE OR 

Enddn 

Enddn aldehyde 

gamma-WC (Mane) 

Hb(hchkr 
tiep4whkisJ~ 

1.6 U 

1.6 U 

0.61 U 

0.61 U 

0.61 U 

Chrynne 

Dibenzo(a.h)anthn 
Fluomnthene 

Fluoren~ 

U 

416 U 

416 U 

416 U 

416 U 

Memo*FhlOr 

Methyl parathkn 
Parathion 

Phorak 

6.1 U 

2 u 

2 u 

2 u 

Aluminum 

Antimony 
Al-SSlliC 

Badum 

Beylllum 

Cadmlum 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 
Lard 

428 

0.46 UJ 

0.76 U 

7.1 

- 0.1 n u 

0.05 u 

3.6 

- 0.24 U 
A 

0.06 UJ 

5 

390 
.n. 

Toxaphmm 46.4 u 
sSmlvotatik Drgank Cernpounde (pg/kg) 

1,2dkhkrobenzene 2.4 U 

1.3dkhkmbenzena 2.4 U 

1,4dkhkl-OkU~flO 2.4 U 

Acenaphthena 396 U 

Acenaph!hylum 396 u 
A!lWl- 3s-3 u 

~- 
Indeno(l,2,3-cd)pyre~ 

Naphthalone 416 
Phenanthnne 

416 U 

U 

416 U 

416 U 
Vokttk Organk Compounds (@kg) 

Serums 2.6 U 
Chkroberuena 2.6 U 

Ethyibenzarm 2.6 U 
Tokene 3 u 
Xylems, total 7.7 u 

BG8 
8658 BGSB BmE Oft 
Inorganks (mg/kg) 

Aluminum 2229 

Anthony 0.53 UJ 
Arsenk 3.1 u 

Barium 13.6 

Beryllium 0.03 u 
Cadmium 0.16 U 

Chromium 7.2 
Cobalt 0.27 U 

Copper 5.2 

Cyanide 0.09 UJ 
Iron 1290 

Lead 6.6 

Mangsnese 17.5 

Mercury 0.03 
Nickel 1.6 

Bmzo(a)an6trPcsne 396 u 
Benzo(a)pyrene 306 u 
B0No@)lktcranthew 396 u 

306 u 

Manganwa 

I”,. 

6 

MWCUI). 0.03 
Nickel 2.6 
Selenium 0.51 J 
Silver 0.24 U 
Thallium 0.46 UJ 

396 u 
386 u 

Dibenzo(a,h)anthr 396 u 
Fluoranthew 3w) u 
Fluorene 306 u 
Indeno(l,2,3ut)pymna 398 u 

Vanadium 6.2 
Zinc 

PesUcides/PCBs (wng) 
0.24 U 

Naphthalena 3Q6 u ~- 
Phenantifene 306 u 
Ppne 3w u 
Vokttk Organk Compounds @g/kg) 

2,4,5-T 2.4 U 
2,4.5TP (sihw) 2.4 U 
2,4-D 2.4 U 
4,4’-DDO ‘1.6 U 
4,4’-DDE 1.6 

1.2dkhlombnzene 2.7 U 

Wdichknuberuene 2.7 U 

1.4dichkmbenzene 2.7 U 

Acsnaphthens 441 u 

Acenaphthyfane 441 u 
Antluacarm 441 u 

Bmzo(a)anthncane 441 u 

Benzo(a)pycene 441 u 

Benzo@)fluomnthsne 441 .u 

BeWg.h,i)peryiens 441 u 

BeNeme 2.4 U 
ChkrriMnzene 1.4 u 

U 
Tokena 2 u 
Xylenes. total 21 J 

,A 
~- 

.4.+-DDT 

Akldn 

alpha-BHC 

Amckr-1016 

..- 

0.61 U 

0.61 U 

5 u 
~- 

SWMU 1 

SlSB-4 51534 BELRE OR 
lnorganks (mg/kg) ’ 

Aluminum 3910 

22Aug-97 

AIOCkr-1221 
Amctor-1232 

Arockr-1242 

5 u 
s II - - 
5 u - 
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BRAC Backgro .!I Samples 
Soil Data Set 

PARAMETER RESULT QUAL PARAMBTER 

2,Bdichlorophenol 

2.6dlnitrototuene 

2.awtylamlnofluorene 

2chkronaphthakne 

2chknyMol 

RESULT QUAL 

424 U 

424 U 

424 U 

424 U 

424 U 

PARAMETER 

Dimethyl phthalate 

Diphenylamlna 
Ethyl msthacryiata 

Ethyl methanesuWonata 

FlWXanthMWl 

Fluorena 
Hexachlorobenzne 

Hexachlombutadiene 

Hexachkmcydopentadiene 

Hexachloro&ane 

HWaChlompropeM 

Indeno(l,2.3.cd)~ 

lsNafrd* 

Me&apyfilsm 

RESULT QUAL I 

424 U 

424 U 

424 U 

424 U 

- 424 U 

424 U 

424 U _ 

424 U 

424 U 

424 U 

424 U 

424 U 

424 U 

424 U 

2120 u 

PARAMETER RESULT QUAL 

Antimony 0.64 u 
Arsenic 3.6’ U 
Barium 17 

1,2dibmm&-chlompmpane 3 u 

1,2dibromMhans 3 u 

1.2dkhlomethans 3 u 
Beryllium 0.07 u , 1.2dkhkqropane 3 u 

2-butanum 7 u 

2chkro.1,3-butadkna 3 u 

2-haarmim 7 u 

schkmprqmne 13 u 

4-mathyl.2-pentanone 7 u 

1 J 

Ac8bmiblk 13 u 

Acrddn 26 UR 

Cadmium 

Chromium 

Cobalt 

0.23 u 

10.6 

0.37 
2~methyi4,6dlnitrophend 

2.methyinaphthakna 

2.naphthyiamina 

424 U 

424 U 

424 U Copper 6.2 

CyanMe 

IrC+l 

Lead 

0.26 UJ 

2050 

17.2 

2-nitmanUlne 424 U 

24kmphand 424 U 

2.pkoliw 424 U 

3 34 +methylphwd 424 U 

3,3’diihkebuuldlne 2120 u 

Manganeao 

MSFCU~ 

Nkkd 
Sdenlum 

26.6 

0.05 u 

4.1 

1.2 u 

26 u 

BuKem 3 u 

Eh(2~~proWl)dhar 26 u 

3.3dimdh~benzidln 2120 UR 
3mdh@hdanthr6im 424 U 

3&vanlllna 424 U sltv9r 0.17 u Methylrwthanwullcnato 

N-n-i-n-butylamine 

N-dtmsodl-n-propylamina 

N-nltroaadiethyiamlne 

N-nltroudlmethylamlne 

N-nkwodiphenylamin 

N-nlbvaomhyldhyiamlw 

424 U 

424 U 

424 U 

424 U 

424 U 

424 U 

424 U 

Flnmud~luomatha~ 3 u 
Thallium 

Vanadium 

Zinc 

PeslkldawcBs @*) 

1.1 .u 

6.6 

26.7 

4-amlnobiphenyi 

CLwomophenyl phenyi ethw 

424 U 

424 U Bmmomdhane 
Carbon dhuUkte 

Ca~I~~~t&achkride 

chkmbenzem 

Chkwdharu 

chkrdcnn 

Chkmmethana 

3 u 

3 u 

7 u 

3 u 

3 u 

3 u 

3 u 

3 u 

cchlorosmdhylphwd 

4-chloroanitine 

4chkrophenyt phenfi ether 

424 U 

424 U 

424 U 2.4,6-T 

2.4,WP (shx) 

2,4-D 

Chlombenzilata 

6l.Q u 

26 u 

51.0 u 

2120 u 

4-nitmanilina 

4-nibophenol 

4-niboqulnolinal-o&da 

Snitmo-toluldlne 

424 U 

424 U 

424 U 

424 U 

N-nlbouwnwphdina 424 U _ 

N-llkWSCQlpdd/lU 

N-llitiaropyndMiM 
Naphthskna 

424 U 

424 U 

424 U 

Dlmdhoata 

Dbmnb 

Diwlkton 

Famphur 

2120 u 

424 U 

424 U 

424 U 

Cia-1.3dkhkmpmpene 3 u 

Dlbmmochklwldhaw 3 u 

Dlbmmomethana 3 u 

Dkhkmdii-dhwe 3 u 

Ethyt cyankk 26 UR 
Ethylbwzwe 0.31 J 

424 U 

a,adimeth~phonethy(amine 

Awnaphthsne 

Awnaphthylsne 

424 U 

424 U 

424 U 

NlbUbWWfKJ 424 U 

- o.o.Mk4hytphosphordMata 424 U 

- *toluidins 424 U 

pdhdhylaminoazobanzwe 424 U 

pphenflenediamine 646 u 

Pentachkiobanzem 424 U 

Pentachlorwthano 424 U 

424 U 

424 U 

Pentachkronibobenzena 

Pentachkrophenol 

Is&In 424 U 

Kepone 424 U 
SUlfdClp 424 U 

Thknazln 424 U 

Semlvdatlk Organic Compounds (pgikg) 
1.2,4,6-tetrachkroben 424 U 

1,2,4-trkhlorobenz.na 424 U 

1,2dkhlorobenzens 424 U 

1,3,6-tMbobenzene 2120 u 

1,3dkhlorobenzene 424 U 

1,3dinitmbenztw 424 U 

1,4dichlorobenzsne 424 U 

Acetap- 424 U 

Aniline 424 U 

Anthncene 424 U 

Aramita 424 U 

Benzo(a)anthrawne 424 U 

Benzo(a)pyrena 424 U 

kdwmmwb 7 u 

lwbutand 26 u 

M~ltrlk 13 u 

Methyl rndhacr$ata 13 u 

Methgmmdlkrkl~ 3 il 

slyrow 3 u 

Tetrachkroathene 3 u 

TdUene 1 J 

Tnns-1,2dkhkrodJwne 3 u 

Trans-1,3dichlcfopropene 3 u 

Trans-l,Cdkhtoro-2-bM 13 u 

Emzo(b)lluoranthene 

9ento@.h,tjparytene 

Beruo(k)Ruwanthana 

424 U 

424 U 

424 U 

Phsnacetin 

Phenanthmne 

424 U 

424 U 

Phenol 

Pronamida 

Pymne 

424 U 

424 U 

424 U 

Benqlakohd 424 U 

9la(2chtom&oky)methane 

Eis(2chkroethyf)ethsr 

Bls(2-ethylhexyl)phthalate 

424 U 

424 U 

424 U 

1,ldkxans 
I,+naphthcquinons 

lmaphthyiamlne 
2.3.4.Btetrachlorophend 

2,4Srkhlomphenol 

2.4,6-trkhkrophend 

2.4dichkrophsnol 

424 U 

424 U 

424 U 

424 U 
424 U 

424 U 

424 U 

Pyidine 424 U 
Safrde 424 U 

Volatile Organic Compounds (pg/kg) 

lrkhlwoetheno 3 u 
Butyt Lwuyt phthalata 424 U TfidWdtWrwnsth~W 3 u - -- 

vinyl acetate 7 u 
Vlnyl chkrkls 3 u 

XfleMis,total 6 U 

SlSB-7 KwOzsSl BEl(d) 0 ft 
Inarganks (mgIkg) 

Aluminum 2600 
Anthony 0.46 

22.Aug-97 

Chrjai.5 

M-n-butyi phthalate 

Di-n+ctyi phthalate 

424 U 

424 U 

424 U 

1,1,1,2-Wach!~1~61ans 3 u 
l,l.l-bichkroethone 3 u 
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1.1,2;2-tetrachkmethane 3 u 
1 ,1,24rkhlorwthane 3 u 

1,ldiihloroethane 3 u 

l.ldkhloroethens 
1.2.3-bichloropmpan 

3 u 

3 u 

Diallate 

Dibcwo(a,h)anthracene 

424 U 

424 -U 2,4dimethytphend 

2,4-dinitrophend 
2,4dinitmtduens 

424 U 

646 U 
424 U 

Dlbenzduran 

Diethyi phthalate 
424 U 

424 U 



. 1. 

i BRAC Backgro, .b Samples 
Soil Data Set 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER RESULT QUAL 

Bmzo(a)mUvawna 050 u 
Bonzo(a)pyrone 050 u - 

PARAMETER RESULT QUAL 

ArSOtllC 1.1 
Barium 12.8 
Botyllium 0.15 

Pentachlomothano 

PollbChkRXlitlObelKofH 
850 u 

17w u 1.2.4.5.tobachlwobonone 

1,2,4-bkhlombonzono 

1.2dkhkwobonzono 

1,3,f%rHrobenzens 

850 U 

850 u 

050 u 

850 u 

Beruo(b)Ruwantham 850 u 

9onzo(g,h,i)poryiono wlu- 
9enzo(k)ltuannUmm 850 u - 

Pontachlomphrnd 

PhonarMin 

4100 u 

850 u Cadmium 

Chromium 

Cobalt 

COPpsC 

C&do 

lmn 

0.45 

15.5 

0.51’ 

10.4 

0.75 u 

1620 

PhennPnthr8ne 05ou 

Phenol 850 u l.3-dk%kmbanzene 850 ii 

1,Mlnibobsnzono 050 u 

1.4dichkmbonzono 850 u 

Eonqiskohd 1700 u 

- Eis(2chloroathoxy)mothano 050 u 

- 9ir(2-chlamethyl)othor 850 u 

9k(2-ethylhecvl)phthalato 850 u 
myl anzyl phthalate 050 u 

Pronamkto 1700 u 

tl50 u 

Pyddlm 850 u 
safmle 850 u 

Vohtlk Organic Compounds @@kg) 

1,Cnaphthoqulnono 850 u 
I-nsphthylamlno 8!io u 

2,3.4,(ttotrachktmpho+wl 1700 u 

2,4,5-bichkncqhond 4100 u 

Load 

Manganese 

Mmury 

Nkkol 

Selenium 

Silver 

Thdlium 

Tin 

Vonadlum 

zhlc 
Peatkldoa!PCBo @g/k& 

4*4’-DDo 

4.+-DDE 

4.+-DDT 

36.7 

25.3 

0.048 

2.5 

0.79 

0.18 u 

0.41 u 

2.1 

.4.8. 

52.5 

4.4 u 

5.0 

4.7 

Cafbazdo 050 u 

Chryrene 850 u 

w*butyl phthrlato 02 J 

M4boctyl phthalato 850 tJ 

1,1,1,2-totmchkmothano 8 u 
l,l,l-bkhlolwthano 0 u 

1.1,2,2-tewch-no 6 u 
1,1,2aJkhlome4ha~ 8 u 

2,4,‘Mdchkmphonol 050 u 

2.4dkhtomphond 850 u 
2,4dlmothylphond 0w u 

2,4dinkmphond 4100 u 
MIlkto 

Dibonzo(a.h)anthmcono 

1700 u 

050 u 
- 

Dibonzofumn 050 u 

Dleulyl phthalsto 850 u 

1,ldkhkmothano 6 u 

?,ldkhlomothono b u 
1.2.3-tdchkoopmpano 8 u 

1.2dlt+om&chlompmpano 0 u 

2.4dlnltmtoluene 850 u 

2,adkhkmphand 850 u 

2,5dinttmtolueIna 850 u 

2-8wtyl8mhc4luoren~ 1700 u 

2chlomMphth8b 850 u 

2-chlorophend 050 u 
2-methylJ,&dMtmphond 4lW u 

2-msthylnsphlhPlen0 850 u 
am&h&honol 850 u 
2nsphth$amlno 850 u 
2-nitmanilino 4100 u 

2-nifrophond 8.50 u 

lnmaulyl phwato 050 u 

Mphonylamlm 050 tJ 

Elhfl mothawylato &?A u 

~.2dlbmmc&ano 6 u 
1.2dkhkmothano .e u 
1.2dkhlomotho~ 6 u Ethylmdhamsulfomte so u 

flwnnthana 850 u 

FluOrolW 850 u 

HOXdChkmbenrOllO 8!30 u 

Hmchkmbutadkm 850 u 

liwactl~hdkrm Es0 u 

Hsrpchkmaumm 050 u 

Hwadl~ 51 

liexadllompmpam 850 u 

Indono(l.23-cd)~ 850 u 

1;2dkhkmpropano 0 u 

2-but8norm 13 u 

2-cMom.l,~h 25 u 
2-hsnnoru 13 u 

Atdtin 2.2 u 
l lpha.EHC 2.2 u 

Amdof-1016 22 u 

AroclOr-1221 22 u 

Amclof-1232 22 u 

Ardor-1242 22 u 

Amclor-1248 22 u 

Arocku-1254 22 u 

iostona 13 u 
Acmkill 25 u 
ACplOtlltllk 13 iJ 

2.pkdlno 6% u 

3 a 4-methylphenol eta u 
3,3’dkhkmbonzMlno 1700 u 

Imothylchol8nthreno 050 u Arockr-1260 68 050 u 

lswahok 850 u - 

Mothapylilsne &so u - 

Mdhyr mdhrnwulfonata 850 u 

94nzene d u 
Etk(2.dl~~ wo u 
9mnmdkhloromothano e u 

b&-WC 

Chkrdane 

ChItill& -_ _._._ 

2.2 u 

22 u 

050 u 

3-llibOWlli~ 4lW u 

4-amlnoblphenyl 850 u 

4-bmnmphonyl phonfl ether 

4-ddoro3mdhylphonol 

-- 
050 u 

1700 u 
0 u 

0runomsthsne 13 u dolts-WC 2.2 u 
Dloldrln 4.4 u 
Endosulfan I 2.2 u 
E~ulfan II 4.4 u 

N&osc-dCn-but$amino 050 u 

N-niWosodln-pmpylomino 050 u &=bon dkultido tl u 
Carbon totmchlorido Q u 
chkmbw.?em 8 u 
chlocoeth*m 13 u 

fAaeoml d u 

4chtomanllino 1700 u 

4chlorophonyl phonyi other Bx) u 
4-nkoanllino 4100 u 

Cnltrophond 4100 u 

4-nihmquindine-l.oxido 850 u 
5-n&o4totuMino 050 u 

7,12dimolbyibonz(a)anthmcono 650 u 

a,rdhnothylphonothy+amlno '17W u 
Amnaphthono 050 u 

Aconophthylono 850 u 
Acotophonono 050 u 

N-nitmsodiothylomlno 850 u 
N-nitmsadimothyiamino 850 u 

N-nkmsomothykthylamlno 050 u 

N-nitrosomorphdim 050 u 

N-nitrosopipoddino 050 u 

N-nibiXopyrmlldi~ 850 u 

N~phthSkJfb8 050 u 

NitfObMKW 050 u 

o,o,o-trkth)+hosplom~ 050 u 

O4dUkllWJ 050 u 

pdimothyiaminoazobonono es0 u 

pphonylonodiamlno 5400 u 

Pontachlaobemsno 050 u 

Endcwitan ruifato 4.4 u 

Enddn 4.4 u 
Endrtn atdohydo 4.4 u 
Endrin kotono 4.4 u 

-cmrmi-SIC ‘lindavia 2.2 ii 

6hkromatham 13 u 
Ci+l,2dkhhxcethono 0 u 

Ck-@diihkxopmpone 0 u 
ttoptachlor 2.2 u Dibmmochkromothano 4 u 

Cibmmomdhano 0 u 

Dkhkrodiiuoromothano 8 u 
Ethyl cyanide 6 U- 

Ethylbonzono 8 u 

kwhnetham 6 u 

Hoptnchlw opoxido 2.2 u 
kodrln 850 u 

KopOlW 17w u Anllim 850 .u 
Mothoxychlor 22 u Anthmcem 050 u 
Toxaphono 220 u Ammita 1700 u 
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PARAMETER RESULT QUAL 

MetJuwtyknitdle 6 ‘U 

Msthyl methacryl8k 6 u 

Methylen. chk+ide 6 u 

stylens 

TotmchkmeIhena 

,6 u 

6 u 

Tdtmne 6 u 

Tmns-1,2dkhkr=xthene 6 u 

Tmna-l.Mkhkwpmpone 6 u 

Tmncl,4dlchkro2-buMe 6 u 

Vinyl w&&a 13 u 

Vinfl #orIda 13 u 

xylems, t&l 6 u 

SWMU 2 
ls2sss Kwo2592 Ml(d) 0 ft 1 I 

Inorllwdu OWW 
Aluminum 

Anthony 

Arwnk 

Badurn 

Buyilium 

Cadmium 

Chromium 

c0bdt 

copper 

Cyanide 

hw 

bad 

Mangmese 

MWCU~ 

Nkkel 

S&&urn 

Silver 

Thallium 

Tk 

Vanadium 

zinc 

Pastkidm/PCSa Qqfkg) 

4,4’-DDD 
4,4’-DDE 

4,+-DDT 

Aldrin 

siph*-BiHC 

Ardor-1016 

Am&w-1221 

Aroclor-1232 

Amckr-1242 

Amclor-1248 

Amclo(-1264 

. I 

1760 

0.26 

2.7 

0.3 

0.13 

0.11 

5.3 

0.22 

1.3 

0.49 u 

IWO 

0.65 

15.8 

0.044 u 

0.76 

0.46 

0.16 u 

0.38 u 

0.76 

2.8 

2.6 

6.7 
3.9 J 

8.1 

2 u 

2 ii 

20 u 

20 u 

20 u 

20’ u 
20 u 

20 u 

BRAC Backgrc Samples 
Soil Data Set 

‘> 

PARAMETER 

Aroclor-1260 

beta-MC 

Chkrdane 

delta-BHC 

Diolddn 

Endosulfan I 

RESULT QUAL 

20 u 

2 u 

20 u 

2 u 

4 u 

2 u 

Endoruifan II 4 u 

Endosutfan sulfate 4 u 

Etldlill 

Enddn aIdehyde 

Enddn ketone 

gamma-BHC (lindano) 

4 u 

4 u 

4 u 

2 u 

l4qhohbr 2 u 

HeptachkueQoxkle 2 u 

lewhoqdkn 20 u 

TmcSphm 200 u 

Voktik Organk Compounds @g&g) 

1.1,1,2-tetmchkmothan 6 u 

l,l,l-trkhkwxktmne 6 U 

1,~,~2-tebachk-nadhaoroethsrn 6 u 

1,1.2-bkhkmthana 6 u 

1,ldkhkroethana 

l.ldkhkroathena 

6 u 

6 u 

1.2.3-Mchkqiupane 6 U 

1,2dibnnnP3chk~na 6 U 

6 U 

6 u 

1.2dibrwnoethsno 

1,2dkhlwoahme 

1 .ZdkhkmMwm 

1,2dkhkmpmpans 

2.butanone 

2&locol,3-butadiensne 

6 u 

6 u 

12 u 

24 U 

2-haxanons 

3-chlomprqona 

4moth$-2-pentanon~ 

Acetone 

Acrdeln 

AC@Odbllb 

Benzena 

Bromodlllorcfndhsrm 

Bromofoml 

Bmmomdhrne 
C.&on disulftio 

Carbon tdmchlodda 

Chk&&zano 

Chlomethana 

Chkmfwm 

Chloromolhano 

Cii-1,2dkhloro&hone 

Cis-1,3dkhkmpmpene 
l3bromochloromethane 

12 u 

6 U 

12 u 

12 u 

24 U 

12 u 

6 u 

6 u 

6 u 

12 u 

6 u 

6 u 

6 u 

12 u 

6 U 

12 u 

6 .U 

6 u 
6 u 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL 

Dibmmomothans 6 u 

CSiChlaradiU~ti8~ 6 u 

Ethyl cyanide 6 u 

Ethylbanzons 6 u - 
‘domolhma .a u 

M&8+Mlil~ 6 u 

Methyl meth*crylrto 6 u 

Mahylem chkrl& 6 U 

slyme 6 u 

TtiklWtMM 6 u 

Tdwna 6 U 

Tmns-1,2dkhl 6 u 

Tmtu-1,3dkhkmpmpew 6 u 

Tmns-1.4-dkhl~2-butena 6 u 

nkhIOm8Umne 6 u 

TfkhkiV6WmnKdUM 6 u 

Vinyl acetate 12 u 

Vinyl chkddo 12 u 

Xylenes. total 6 u 
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f 
BRAC Backgro. 

Sediment Data Set 
PARAMETER RESULT OUAL PARAMETER RESULT QUAL PARAMETER 

2,Cdichtwophsnd 

2,4dimethytphend 

2,4dinilmphend 

2,4dinitmtoluene 

2,Bdichlorophend 

RESULT QUAL 

4366 u 

4360 u 

8770 u 

4360 u 

4360 u 

PARAMETER RESULT QUAL 

Di-n-cctyi phthslata 4380 u 
Diall*ted 4380 u 

BGl 
BGlSDQl BGlSDW BIRE 0 In 

Inorgsnics (mg/kg) 

1,1,2,2-t&achlorwthPns 7 u 
1.1,2-trkhkrwthano 7 u 
l,ldkhtomethane 7 u 
l.ldkhlanmthsne 7 u 
1.2.3Mchkmpropane 7 u 

Dibenzo(a,h)anthmwne 4300 u 
Aluminum 3350 
Antlmony 

Arsenk 

Badurn 

1.2 u 

4.3 u 

12.2 

l3benzduran 

Diethyf phthalata 

Dimethyl phthalate 

Diphenylrmine 

4366 u 

43-w u 

4300 u 

4380 u 

2,6dinitmtduene 4300 u 1,2dibmmo&hkropmpaompmpsne 7 u 
1,2dibmmoethano 7 u 

1.2dkhhxwthana 7 u 
1,Mkhlompmparm 7 u 
2-butanonb I? u 
2chlorol,%butadkne 7 u 
2-hemnone 17 u 

2-aceQiamino6uwen~ 

2-chkmnsphthakme 

2ch!iu+end 

2-msthyl-4,6din6mphend 

2-mothyin*phthalena 

~- 
4y)(1 u 

4360 u 

4366 u 

4366 u 

4300 u 

~- 
Beryllium 

Cadmium 

Chromium 

c0bdt 

0.14 u 

0.0 

11.7 

0.56 

Ethyl methsuy(ak 4366 u 

EW mothanosutkmato 4380 u 
Fiuomnthnna 4360 u 
fluomne 4300 u 
Hox&hlombonzone 4300 u 
HorPchkmbutadieno 4300 u 
Hexachlomcydopanhdkne 4380 u 
Howochlomethano 4300 u 

2-methyfphond 4360 u 34.6 
CyanId* 0.69 u 
IrOll 2600 
LWd 56.5 

2-naphthyirmine 1 I300 UR 3-drkropmpm 33 u 
4-moth~2-pentanona 17 u 
AWtOM 4 J 
Awtonlbik 33 u 

2-n6manlline 4360 u 
l-n- 4380 u 
2-pkdlne 4380 u 
3 0 4-mothylphonnl 1 l3ni-i II 

Mmgmclw 

Mercury 

Nkkd 

Sdsnlum 

30.5 

0.14 u 

5.6 

.2.2 u 

lia~lompmpens 4300 u 

Ind*no(1*2,3-@pyrsno 4300 u 
kophorone 4380 u - 

mn 67 UR 
ACQkllibfk 67 U 3,3’dkhkfobenzidina 21Fxm u 

3.5dl~ylbonzktino 21900 UR 
3-methykholsnthmna 4300 u 
3-nibuanilino 4380 u 
4-amlt&iphanyi 4360 u 
4-bmmophenyl phenfl otJw 4366 u 

lwaafrda 4366 u 
Methapydlone 21goo u 
Methyl mdhanwuUon8h 4360 u 
N-n-i-n-but$amino 4380 u 
N-nlborodl-n-pmpyiamina 4380 u 

senz~ r u 
Bi@Chkmkopmpyf)othor -. - 
BmmodkhkXOmMWU 7 u 
- _ 

67 II - 

BmmoIoml 7 iI 

Silvsr 0.32 U 
Thsllium 

V*nadium 

Zlllc 

PesttctdasIFCEs &g/kg) 

2.1 UJ 
6.9 

66.2 
4-chkm.3nlethylphan 

4-chlomanilins 
4-ddmphenyl phenyl ether 
4-n&oanillne 

nlb-ophanol 

Jindine-l-oxide 

~- 
4366 u 

4366 UR 

4366 u 

4366 u 

4300 u 

4360 u 

41 

cnibogl 

Snitmo4nluklin.s 4360 u 
7,12dlmethylbenz(a)Pnmrscene 4366 u 
~,sdimethylphenethyilrmine 4360 UR 

N-nkmsodkthyiamine 4380 u krtmndiu~ttlde 

C8rbonts4mchloiido 

chlomberuena 

17 u 

7 

7 u 

u-’ 2,4.6.T 133 u 
2,4.6-TP (silvex) 66.7 u 
2,4-D 133 u 

wo u Chkmbenzllate 

Dimethoata 

Dinosob 

21 

21900 u 

4366 u 
u Dirulfoton 4380 

Fsmphur 

N-n6msodimahy*mlne 4380 u 
N-nltmsodiphanylamlna 4360 u 

N-n~ethyiethyismina 4360 u 
-- 

ChkrcdhJm 7 u 
N-nvirw 4380 u 
N-nitmkopipwidino 4360 u 
N-llhSOp)WOlldiM 43.60 u 
Naphthalene 4366 u 
Nbbenzusns 4380 u 

vvehthylp~h 4360 u 
*toluMlne 4300 u 
pdime6rylsminoProbentsna 43&l u 
fr-phenyionediamlne 0770 u 
Pentachkuoberuena 4380 u 
Pontachlorwthrne 4380 u 
Pontachhvontbubetuene 4360 u 
Pentachkrophnd 4366 u 

chkmfolm 7 u 
ChkiornMurm 7 u 
Cis-l,3dkhkmpropene 7 u 
Dibromochkmnmtharm 7 u 
DlbmmomMane 7 u 4380 u 

‘Aconophthene 

lth)4mrJ 

~~ 
4380 u 

4366 u 
kodrln 

KOpOM 

suitotep 

4366 u 

4380 u 

4380 u 

mhkmd-no 7 II 

Ethyl cyanide 67 UR - AWophonona 

Aniline 

AllthlOWflO 

Ammb 

Benzo(a)enthmcene 

Benzo(a)pyrena 

Benzo(b)6wxsnthone 

~WcNw+me 

4360 u 

4360 u 

4360 u 

4360 u 

4360 u 

4366 u 

4360 u 

4380 u 

Ethylbc.rKm 7 u 
kdomdhsrm 17 u Thionuin 43.9 u 

Semhdsttlo Orgsnio Compound* @g/kg) 67 U - 

33 u 

lsobdanol 

h4otlMuy(onitlilS 

Methyl mcJba-@h 33 u 
MUll)lO4mcJrlor& 5 J 
styrena 7 u 

7 u Tetrachkmskho~ 

1,2,4,6-tetmchlombonn~ 

1,2.4-trichlombonzene 

1,2dkhlorobonzons 

1,3,5-binibobenzons 

. _. 
4360 u 

4366 u 

4360 u 

21goo u 
1,3dichlomberuono 4380 u 
1.3dlnibobenzono 4380 u 

Bis(2-chlomethoxy)mothane 

Bis(2chlcwthyl)ethor 

Bis(2+4ttylhoqi)phthalate 

Butyi bonzyi phthakto 
Chryssno 

Di-n-buy phthakte 

4360 u 

4300 U’ ~~~- ~~- 
4360 u 

4= U 
4380 II 

4380 .u 

4360 u 

4340 u 

Tmns-l,Mkhku&thene 7 u 
Tmnr-l$dkhkropmpsne 7 u 
Tmml.4dkhlorw2-buteno 
Trkhtoroethene 7 u 
Trichkrdtwmmeth~no 

Vlnyi ace@te II ” 
Vinyl chloride 7 u 

. ._ _. 
1,4-aIchlofobanzene 

1.4dloxane 

1,Cnaphthcquinone 

I-naphthylamine 

2,3,4,Stetmchlorophsnd 
2,4,5trkhlomphend 

4366 u 

4366 u 

4380 u 

4360 u 

436c I u 

4300 u 

Pyidins 436tl u 
Safmlo 4360 u 
Volatile Organic Compounds (&kg) 

1.1.1.2-tetrachloroethan. 7 u 
l,l.l-trichlorodJmne 7 u - 2.4.6trkhlorophonol 4380 u 
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i / BRAC Backgro, Samples 

Sediment Data Set 
PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER RESULT Q,UAL PARAMETER RESULT QUAL 

2,4-dichkrophsnd 2530 u 

2.Cdimathyiphend 2530 u 

2.4dinitrophsnol 5050 u 

2,4-dinitmtoluene 2530 u 
2,sdichkrophenol 2530 u 
2,Bdinitrotoluene ~ 2530 u 

Xylenas, bhl 19 u 

602 
BG2SD-81 BGZSWl BbRE 0 In 

korganks (mg/kg) 

Aluminum 2350 
Anthony 3 u 

Dl-n-odyl phlhalate 
Diallate 

Dibanzo(a.h)anthncene 

2530 u 

2530 u 

2530 u 

1.1,2,2-tatrachkfwthane 15 U’ 

1,1,2-bkhkmathane 15 u 

1,ldkhkmethane 15 u 

1,ldkhkroethene 15 u 
1,2,34iichkmpmpane 15 u 

1,2di-kfopmpane 15 u 
1)dtbmmoethane 15 u 

1.2dkhknxthane 15 u 

1,2dkhkropqane 15 u 
2-buhnone 39 u 

2chkrolSbuh&ne 15 u 
2-hexanone 39 u 
3-chkqmqmna 77 u 
Cmethyl-2-pentanw8 39 U 

35 

Awbllitrik 77 u 

Acmldn 154 UR 
AOryionlblk 154 u 
senzen8 15 u 

Dibanzokran 

Oiathyi phthalate 

Dimethyl phthalate 

2530 u 

2530 u 

2530 u 
2-awtytamlmltuorsn8 

2chkmnaphthakne 
2530 U 

2530 u 

Diphenylamine 2530 u 
Ethyl mdhacrylate 2530 u 

Barium 

Beryllium 

Cadmium 

15.2 

0.35 u 

0.47 u Z-chkrophend 2530 u 
2-methyt4,8dinibuphend 2530 u 

Ethyl methanesulfonate 

FhlomnthelUJ 
2530 u 

2530 u Chromium 

Cobalt 

Cyanide 

5.5 

0.93 u 

1.6 

1.5 u 

2-methylnaphthalene 2530 u 
2.methylphend 2530 u 
2.naphthylamke 2530 UR 
2-nitmanihe 2530 u 

Fluorane 25313 u 
Haxachkrobenzene 2530 u 
Hexachkmbutadlene 2530 u 
Hexachkrocycktmntadiene 2530 u 
Hexachbroethaoe 2534 u - 

iron 1360 
2-nitrophend 2530 u 

2-pkdke 2530 u 

3 6 4.methylphenol 2530 u 
3,Sdkhkmbwuiiine 12806 u 

3,3’dimethylbenzidke 12500 UR 

Lead 5.5 

Menganma 14.9 

MWCIJ~ 0.35 u 

Nickel 2.3 

8elenbm 5.6 u 

SihW 0.52 u 

Thallium 5.2 UJ 

Hexwhkropropene 2530 u 
Indeno(1,2,3ed)pyrene 2530 u 
Imphoron8 2530 u - 
kw8frde 

Mdhapyrilene 
2530 u 

126lxl u - Smethykhdanthrene 2530 u 
3n~oaniline 2530 u 

8lr(2~kmhopmWl)euNr 
Bmmodkhkmm&hane 

154 iJ 
15 u Mdhthyl m8tJmnwulknate 2530 u 

N&xnodi-n-butyiamlne 2530 u - 
Nnbmodhpropylamke 2530 u - 
N-nltrosodlethylamke 2530 u 

4-amkobiphenyi 2530 u 
4-bromophenyl phenyl ether 2530 u 

Vanadium 5.4 

9mmomethane 
15 u 

15 u Zkc 

P.auciddPcB8 @g/kg) 
19.8 

4chkvMmethylphend 2530 u 
4chkroeniline 2530 UR 
4-ohkmphenyiphen~athef 2530 u 

Carbon dlsuHkte 

Carkxltetmchkdde 

39 -i 

15 u Ndtmaodimethybmine 2530 u 
NMrosodiphenyiamke 2530 u 
N-nboacmeth@elhylamine 2530 u 

2,4&T 

2,4.5-TP (she@ 

2,4-D 

Chkrobenzllate 

Dimethoate 

303 u 

154 u 

305 u 

12600 u 

128m u 

Chkmbetuew 

Chlomefhane 

Chkrofoon 
Chbminethan8 

ch-1,3dkhbropropene 

DibmmachbNme6mne 

15 u 

15 u 

15 u 

15 u 

15 u 

15 u 

4-nltrwnillne 2530 u 
tiiophend 2530 u 
4-nttqukolkal-odde 2530 u 
5-n&o+toluidioe 2530 u 

N-nitrosomorphollne 2530 u 
N-nWsopipetidine 2530 u 
N-nibosopyndMke 

N8phthelene 
2530 u 

2530 u 

Ditwseb 2530 u 
Disulkton 2530 u 
Femphur 2530 u 
lscdrln 2530 u 

Kapone 2530 u 
sulfdep 2530 u 
Thknuin 2530 u 

Bemivolatile Organk Compound8 (&kg) 

1,2,4,5Mmchlorobenene 2530 u 

1,2&bkhlorobenzene 2530 u 

7,12dlmethyibenz(a)anthracene 2530 u 
a,adimethytphenethylamke 2530 UR 
Acenaphthene 2530 u 
Acenaphlh~ene 2530 u 

Di-no 15 ii 

DkhbNdMwNm8th8n8 15 u 
Ethylcyankie 154 UR 

NUrobenzene 2530 u 
0,0,o4llathylphw~k8te 2530 u 
&okidine 2530 u 
pdimetJqiamkoazobenne 2530 u 
pphsnylenedkmlne 5050 u 
Pentachkrobetuene 2530 u 

Acebphemne 2530 u Ethylbenzene 15 u 
Aniline 2530 u 
Anthmcme 2530 u 

bdomethane 

lsobuhnd 

hl~ile 

39 u 

154 u 

77 u Ammite 

S8ruo(a)anthmcene 
2530 u 

2530 u 
Pentachkmethane 

Pentachkroolbobenzene 

PentWhlwopheMt 

2530 u 

2530 u 

2530 u 

Moth* mdhacylate 77 u 
@==Ww~ 
smuo(b)Ruoranthene 
~~~@,h,i)peryl~ne 
l3OtlZO(k)RWNllthOll8 
Bay; + &&*I 

Bis(2chkmethoxy)meUwne 

Bis(2~hkroethyi)ethsr 

Bis@ethylhexyl)phthalate 

Butyi b-atuyi pitthalate 

Chrysone 
Di-n-butyi phthalate 

2530 u- 
2530 u 

2530 u 

2530 u 

2530 u 

2530 U 

2530 u 
2530 u 

2530 .U 

2530 U 

2530 u 

M8thylened6arlde 

Styone 

Tetmchloroahene, 

Toluene 

1,2dkhkrobenzene 2530 u 

1,3,5binHrobetuene 12800 u Phenacetin 2530 u 
Phenanthrene 

Phenol 
2530 u 

2530 u 
1.3dichkmknzene 2530 u 

l.3dkltmbenzene 2530 u 
i ,4dichllbenwne ‘2530 u 

1,4dlOlNM 2530 u 

1,4naphthoqukone 2530 u 

lnaphthylamine 2530 u 

2,3,4.&tetsachkmphenol 2530 U 

Tlaml.2dkhlomathew 

Tmns-1 $dkhkropmpene 

Trans-1,4dkhlmw2-butene 
Trkhlomalhene 

Trichkmfluomm&hane 

Vinyl acetate 
Vinfl chloride 

15 u 

15 u 

77 u 

15 u 

15 u 

38 U 

15 u 

Pmnamide 
Pyrene 

2530 U’ 

2530 u 
Pyridine 2530 u 
satrole 2530 u - 
Volatile Organk Compounds (&kg) 

1,1,1,2-tetrachkronthane 15 u 
l,l,l-bichloroethane 15 u - -i 

2,4,5&hkrophenol 

2.4,~trichlorophenol 
2530 u 

2530 u 
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) BRAC Backgro.. Samples 

Sediment Data Set 
PARAMETER RESULT QUAL 

Xylenes, total 48 u 

PARAMETER 

2,4,6trkhkrophenot 

2.4.dichkrophend 

2.4dimethytphend 

RESULT QUAL 

6156 u 

6150 u 

6156 u 

PARAMETER RESULT QUAL PARAMETER 

Dl- n-butyi phthalata 

Di-ndctyt phthalate 

Diallata 

Dibenzo(a.h)anthmcene 

Dibenzdumn 

Diathyl phthalate 

Dimethyl phthalate 

Diphenylembe 

Ethyl methacrylate 

Ethyl methanautfonate 

RESULT QUAL 

6156 u 

6150 u 

6166 u 

6150 u 

61! io u 
I 3150 u 

619 0 u 

6156 U 

6150 U 
619 0 u 

1,1,1-trkhkmethene 4 u 
X1,2,2-tetrachkrcethane 4 u 

803 

BGBSDOl BCBSD41 BSRE 0 In 

Inorganka (mg/kg) 

Aluminum 497 

Anthnony 0.79 U 

Arsenk 3.2 U 
B&urn 5 

Berytllum 0.09 u 

Cadmium 0.12 u 

Chromium 2.1 
cdmn 0.24 U 
CoppOf 3.2 
CyanIda 1.1 U’ 
Irw 353 

4 u 
2.4dinitrophend 

2.4dinitmtduene 

~~- 
12300 u 

8150 u 
l,ldkhkmethane 4 u 
l,ldkhkme4hene 4 u 
1.2,3.trkhkmpropane 4 u 
1.2dibmmo3.chlompmpene 4 u 

1,2dibmmoethene 4 u 
1.2dkhkmetJtane 4 u 

26dkhkrophend 6156 u 

2,6dinitrototuene 6156 u 

2-ecetytamindtuorene 6150 u 

2dhknxyhthalene 6166 U 

2dhkmphenot 6156 U 
2-methyU,8dMtrophend Ol!Kl U 

2-methylnaphthalene 6166 U 

1.2dkhkmpropane 4 u 

2-buhnonb 0 u 

2-dlhm-1,3-wiaM 4 u 

2-hemnone 8 u 

6dlw 19 u 

4-methyl-2-pelanum 8 u 

FluwSntherle 

fl- 

Hsloohkrobenzerte 

Hexachkrobutadtene 

Hmlwhbmc~isnr 

Hexachkms6rane 

He%idrw 

~ndeno(l.23-c@pyrem 

IX%WnJk 

6150 U 

6150 U 

6150 U 

6156 U 

6150 U 

6156 U 

6166 U 

6150 U 

6150 U 

Zmethflphenot 6160 U 
2-naphthylamke 

36Cmathylphenol 

3,Ddkhkroberuidke 

3,3dlmethylbenzkine 
tmethykhdanthmne 

3dibuaniline 

I 6150 UR 
2.nibwnilke 6156 U 
2-nitrophd 6150 U 
aplodine 6150 U 

6150 U 

30700 u 

30700 UR 

6150 U 

6166 U 

Lead 

hlangmen 
hlercury 

Nkket 
Selenium 

Sihfer 

Thallium 
Venedkm 

32.6 

17.3 

o.oD u 

0.7 

1.5 u 

0.21 u 

1.4 UJ 

2.6 

4 u 
AWbZWlUllk ID u 
AClddll 35 UR 
AfX)bllblb 35 u 
sarKene 4 u 
l3k(24brclwpmpyl)dher 38 u 
Sromcdkhkram&ane 4 u 
BmmdOml 4 u 
Bmmomahano 4. u 
Carbon dhulfke 8 u 
kitenhba~kdde 4 .U 
Chkrobenzene 4 u 

h4dtUipyrllOM 

Methfl methanesullon8te 
Ndiiin-butytsmine 

30700 u 

6150 
4-sminabiphsnyt 
Ummophenyl phenyl ether 

4chkro3methykhenol 

4chkroanilke 
dchkrophenyi phanyl ether 

6156 U 

6150 U 

6156 U 

6156 U 

6166 U 

ZkC 

Peatki&a/PCBa (pgkg) 
15.7 N-nltrwodi-n-propylamke 

N-nitmaedle6rytamke 

NnUroscdimethytami~ 
6166 U 

6166 U 2.4.5T 75.5 u 
2.4,STP (gilvql 37.7 u 
2,4-D 75.5 u 

N-nitmsodiphenylemke 

N-n~eth~ylemlne 

N-IliboranorphdkO 

N-nkoscpipartdine 

N-nibosop~idke 

Naph6talene 

t4unJberKene 

o,o,~triemylpkate 
O-blUldIlW 

6150 U 

6150 U 

6136 U 

6153 U 

6150 U 

6150 U 

6166 U 

6150 U 

6156 U 

Cnkoaniline 
4-nitmphend 

4-ntbuqukdine-l-de 

5-llibC4tdUktiIlO 

7,12dhnethylbanz(a)enthmcene 

l .adimathylphenethykmke 
Acenaphthene 

Acanophthytene 

6150 U 

6150 U 

6150 U 

6156 U 

6156 U 

6166 U 

6150 U 

6156 U 

Chbmtham 4 u 
Chkrckrm 4 u 
Chkrwmthene 4 u 
US-1,3dkh~ 4 [I 

Chbrobenzitate 

Dlmethwb3 

Mnosab 

DiWlfoton 

30700 u 

30700 u 

6166 U 

6136 U flibromah-no 4 u 
Famphur 6166 U DimM 4 u 

Dkhbrodillwmmeth8M 4 u 
Ethyl cyenke 33 UR 
Ethylberuene 4 u 

lsoddn 6150 U 
KepOrW 6150 U 
sutktap 6150 U 
Thknazin 6156 U 
Semhmlattle Orgenk Compounds (&kg) 

1.2,4,5-tebachkmbenene 6156 U 
1,2,4-trkhkrobenzene 6150 U 
1,2dkhkrc~benzsne 6155 U 
1,3.6-trinitrobenrene 30700 u 
1.3dkhkrobenzene 6156 U 
i,3dinibobanaens 6136 U 

AWbphOlWlO 
Aniline 

Anthmcene 

Ammite 

6150 U 

6150 U 

6160 U 

6150 U 

pdhne6tyiamkoambenene 6150 U 
pphen@nedlamine 

Penkhbmbenzene 

Pentachkroethme 

PenWMMk&N~ 

!! 
Phenaceti 

12300 u 

6156 U 

6150 U 

6150 U ~- 
enhdtlorophenol 6156 U 

n 6150 U 

-am 0 u 
lsobutand ,3a u 

M~ltrile 18 u 
Methyl mthurylah 19 u 

hlethylane&lwide 4 u 

atymn* 4 u 

Tetrechkroethene 4 u 
Tduane 4 u 
lmns-1.2dkhkmathene 4 u 
Tmnr-1,3dkhkropmpene 4 u 
Tmnr-1,4dichkre2-butene 18 u 
Trkhkrwthene 4 u 

8unro(a)enthmwne 

Beruo(a)pyrene 

Bwrzo(b)thmranthene 

~~NMOMybns 
l3kti~0”~‘ltuwanthens 

buyl akohd 

Bis(2-chkroathoxy)methane 
Bit(2dhkroethyt)ether 

BW2-ethylhexyt)phthalate 

’ B+i bar@ phthalate 
Chrysene 

6166 U 

6136 U 

6136 U 

6150 U 

6i56 u 

6IsO U 

6136 U 

6136 U 

6150 .U 

6130 U 
6156 U 

Phananthrane 6150 U 
Phenol 6150 U 

Pmnamide 6150 U 

Pyrm 6156 U 

Pyridine 6136 U 

8&lfmk 6150 U 
Volatile Organic Compounds (pg6rg) 

1,1,1.2-tebachkroethane 4 u 

1.4dkhkmbaruene 
1,ldkxane 

6156 U 

6150 U 

1,4-mphthoquinons 

I-naphthylsmine 

2.X4,6-tetmchkrophend 

2.4,~trkhkmphend 

6160 U 

6150 U 
6166 U 

6150 U 
Trkhloro6uoromathane 4 u 
Vinyl acetate D U 
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PARAMETER RESULT QUAL 

BRAC Backgra 
Sediment Data Set 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER 

Nickel 

Selenium 

Silwr 

Thrllium 

Vanadium 

Zinc 

PestkideeIPCBs (pg/kg) 

2,4,5-T 

2,4,5-TP (silvex) 

284-D 

4.4.DDD 

RESULT QUAL 

0.66 u 

0.66 UJ - 

0.33 u 

0.68 UJ 

2.4 J 

0.68 UJ 

3.4 u 

3.4 u 

24.7 J 

2.3 U 

Vinvl chloride d ‘II gamma-SHC (Mane) 
Heptechkr 

Heptschkr epoxide 

0.w u 

1.1 

0.w u 

Y " 
Xy+enes, total 11 u 

BG4 
B4sS-1 E4sS-1 BaRE 0 In 

lnorgsnks (mgkg) 

8enzo(k)flumnlhene 

Chrysene 

Dlbenzo(a.h)anthmcene 

Fluorenthene 

577 UJ 

577 UJ 

577 UJ 

577 UJ Methoxychkr 9.6 u 
Methyl parathion 

Psrsthkn 
2.4 U 

2.4 U 

2.4 U 

8.3 u 

Phorete 

Toxsphene 4 
Semivolstile Orgsnk Compounds @g/kg) 

fluorene 

Indeno(l.2,3-cd)pyrene 

Naphthalone 

Phensn8nene 

577 UJ 

577 UJ 

577 UJ 

577 UJ 

Aluminum 9j.7. 
Antimony 0.57 UJ 
Arsenic 3.4 
8adum 

Beryllium 

Cadmium 

Chromium 

8.3 J 

0.03 u 

0.07 u 

1.2 u 

Pymne 577 UJ 
Vol8tlk Orgsnk Gxnpotmdr (pg/kg) 

8enzene 3.5 u 

chlombenzeM 3.5 u 

Ethyfbenzene 3.5 u 

Totuene 16.9 
X~enes, tots1 10.5 u 

806 

B8SS-1 BSSS-1 BaRE 0 In 

lnorgm-hs (mgkg) 

1.2dkhkroberuene 2.9 u 
1,3dichkrobenzene 

l.4dtilofoknzene 
Awnrphthene 

Acensphthykne 

2.9 u 

2.9 u 

487 UJ 

437 UJ 

4,4-DDE 2.3 U 

2.3 U $4’~DDT 

Alddn 

slphs.BHC 

Arock+lOlB 

Anxkr-1221 

1.1 u 

1.2 

7.2 U 

7.2 U 
AlOCkl r-1232 7.2 u 
Amclof-1242 7.2 U 
Amckr-1248 7.2 U 
Am&x-l254 

Cobslt 

Copper 

Cymlde 

Iron 

Leed 

0.28 u 

4.0 

0.22 u 

109 
7 

Anthmwne 437 UJ 
8enzo(a)anthmoene 457 UJ 
80nz0(a)pyme 

BanrogJ)lkoranthene 

Beruo@.h.i)perykne 

487 UJ 

437 UJ 

437 UJ 

AKCkr-1280 
be&BBC 

Chkrdsne 

dolts-BHC 

Dktddn 

Endosulfan I 

Endosutfsn II 

Endosulhn sulkte 

Endrk 

Enddn stdehyde 

gamma-WC (Wdme) 

Hepbchkr 
Haphchkr epoxide 

MettW&@kr 
Methyl pantllion 

Psmthkn 
Phomtn 

7.2 U 

7.2 U 

1.1 u 

t4.4 u - 

Msngmmsb 4. 
Memuly 0.02 u 

Niikel 0.57 u 
Selenium 0.5 7 UJ 
Sik 

iGlum 0.57 UJ 
Vansdium 1.0 

0.57 UJ 

n 0.28 u 

~~- 
zino 
PsstkldesIPCBs (pg/kg) 

2,4,5T 2.9 u 
2,4,5-TP (sihw) 2.8 u 
2,4-D 2.1 0 u 
4 ,4-m 

i#DDE 

1.0 u 

1.8 u 

4.C.DDT 1.9 u 

Akbin 0.98 u 

slphs-BHC 1.1 

Amckr-1016 6 u 

Arockr-1221 6 u 

6 u 

0 u 

~~- 
Arockr-1232 

At-ocbr-1242 

Am&x-l248 % u 
Am&r-1254 6 u 
Arockr-1260 6 u 
b&WBHC n(y1 II 

Aluminum 

Antlmmy 

Arsenk 

Bstlum 

Betyillum 

Csdmium 

Chromium 
^. . LOOPII 

63% 

0.81 UJ 

2.3 

13.2 J 

0.04 u 

0.15 u 

4.8 u 

0.4 u- 

8enzo(k)fluomnlhene 

Chryeene 
437 UJ 

437 UJ 
Dibenzo(e,h)snth- 437 UJ 
Fluomnthene 437 .UJ 
Fluorene 437 UJ 
Indeno(l,2,3od)~ 

Nephthefene 

Phenanthrene 

437 UJ 

437 UJ 

437 UJ 

1.1 u 

2.3 U 

1.2 

2.3 U - 

2.3 U - 

8.2 
Cyenlde 0.28 u 
IrOn 52s 
LeUl 0.8 

pvrene 467 UJ 
Voletfle Orgsnk Compounds (pg1kg) 

Semene 2.9 u 

Chkrobenzens 2.9 u 

Ethylbeluene 2.9 u 
Tokene 2.9 u 
Xylems, tots1 0.8 u 

~Ew%3-2 8455-2 BIRE Oh I 

2.3 U 

- 2.3 U 

1.3 J 

1.3 J 

1.1 u 

11.5 u 

2.9 u 

2.9 u 
90 ,I 

hlmgmew 

Meroury 
Nkkd 

8elenlum 
Sitw 

Thslllum 

Vsnsdium 
Zinc 

fJwtkId-Bs (vllw 

2,4,5-T 

12.5 

0.04 

1.3 

0.81 UJ 

0.4 u 

0.81 UJ 

3.4 J 

0.81 UJ 

4 UR 

Inorganks (mgfkg) 

Aluminum 188 
Antimony 0.66 UJ 
Arsenic 1.6 

S.” I 
TOXUphMW 57.5 u 
8emlvdsWle Organic Compounds @g/kg) B&urn 

Beryllium 
Cedmlum 

Chromium 

caba!! 

Copper 

Cyanide 

7.6 J 

0.03 u 

0.08 u 

1.7 u 

0.33 u 

5.7 

0.12 UJ 

1,2dkhloroberuene 

l.3dichlambecuene 

1.4dichlwobenzene 

Acenephthene 

ACOkl@lthylane 

AnfJuawne 

Bento@)anthrecene 

8enzo(a)pyene 

8enzo(b)Ruomnthene 

*o@.h.l)pavkne 

3.5 u 

5.9 

3.5 u 

577 'L!J 

577 UJ 

577 UJ 

577 UJ 

577 UJ 

577 UJ 

577 UJ - 

2.4.5.TP (sltvex) 4 UR 
2,4-D 4 UR 
4,4'-oDo 2.7 U 
4.1’~= ^- . . 

-- +., ” 

DDT 27 U * 
Alddn 

slphs-BBC 

Am&r-1016 

1.3 u 

1.5 

6.4 u. 

Chkrdane 

detbr-BHC 

Dletdrk 

Endosutfsn I 

Endosutfsn II 

Endosulhn sulfete 
Endrin 

Endrk eldehyde 

12.1 u 

0.n u 

I.9 u 

0.w u 

1.9 u 

1.9 u 
1.9 u 

1.0 u 

lmn 

Lead 
272 

8.4 
Manoanere RO - --- v.v 

MOtCU~ 0.07 
ckr-1221 8.4 u 
cbf-1232 3.4 u 
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PARAMETER RESULT QUAL 

Aroclor-1242 0.4 ‘u 

Aroclor-1246 

Am&x-1254 

a.4 u 

a.4 u 

Am&r-1269 

betp.BHC 

a.4 u 

1.3 u 

Chkrdane 16.7 u 

delta-BBC 1.3 u 

Dielddn 2.7 U 

Endosulfan I 1.3 u 

Endcsuifan g 27 U 

Endosulfan sullate 2.7 U 

Ettddn 2.7 U 

Enddn aldehyde 2.7 U 

gamma-BHC @dane) 2.1 

Hepbchlo, 1.3 u 

Hsptadrkrepoxlde 1.3 u 

Methoxychkr 13.4 u 

hle6lylpafatllkn 3.3 u 

Perpthlat 3.3 u 

Phorate 3.3 u 

Tm+etW 66.6 u 

Semivotatila Orgsnk Compounds (pg/kg) 

1,2,4-trkhkrobenzene WB UJ 

1.2-dkhkmbetuene 4.1 u 

1,3diohkmbenzene 4.1 u 

1.4dkhkmbenaeno 4.1 u 

2,4dinltrntoluene 66B UJ 

ACOWphtJl0n0 669 UJ 

Awnaphth)lena 669 UJ 

Anthmcene 66B UJ 

Benzo(a)anth-0 WB UJ 

Beruo(a)pyrew WB UJ 

6enzo(b)fluorsnthene 669 UJ 

Benao(g.h,l)petyiene 6W UJ 

Benzo(k)6uoranthene 669 UJ 

Chryaene 669 UJ 

Dibenzo(a,h)anthmcene WB UJ 

Fluoranthene 669 UJ 

Fluorene 688 UJ 

Indeno(1 ,I$cd)pyrene 669 UJ 

N-nkesodi-n-propylamke 669 UJ 

Naphhalene 689 UJ 

Phenanttuene WB UJ 

Py7ene 688 UJ 

Volattlo Organk Compounds (pg/kg) 

Benzene 4.1 u 

Chkrobenrene 4.1 u 

Ethytbenzene 4.1 u 

Toluene 3.5 J 

Xylems, total 12 u 

BRAC Backgro 
Sediment Data Set 

RESULT QUAL PARAMETER PARAMETER RESULT QUAL 

BGB 
BGSS B6SS 

lnnrganks (mg/kg) 

Aluminum 

Antimony 

Arsenk 

BLRE 0 In 

Q45 

0.96 UJ 

6.1 u 

Badum 7.2 

Beryillum 0.05 u 

Cadmium 0.72 U 

Chromium 

c&an 

6.2 

0.49 u 

14 

Cyanide 0.17 UJ 

hvn 3840 

Lead 23.7 

Manganess 14.3 

Merculy 0.05 

Nickel 

Seknlum 

Sitver 

3.6 

0.95 UJ 

0.49 u 

Thallium 

Vanadium 

Zinc 

PestkMee/PCBs (t@kg) 

2,4,5-T 
2.4.5TP faitud 

0.W UJ 

11.7 

140 

5.1 u 
51 u 

2,4-D 5.1 u 

4,4’-DDD 3.0 

4.4-DDE 3.9 

4.+-DDT 3.7 

Aldrin 1.7 u 

alpha-WC 1.7 u 

Am&r-1016 10.6 u 

Am&r-1221 10.6 u 

Arockr-1232 10.6 u 

Arockr-1242 10.6 u 

Arc&r-1246 10.8 u 
Am&r-1254 10.6 u 

Areckr-12Sl 

beta-WC 

Chkrdane 

10.6 u 

1.7 u 

21.2 u 

detta-BHC 

Dieldrin 

Endosulfan i 

Endosuthn I 

Endesulhn sulfate 

Endrin 

2.6 J 

3.4 u 

a?. 7 J 

3.4 u 

3.4 u 

3.4 u 

Endrin aldehyde 
gamma-BHC (llndane) 

Heptachkr 

3.4 ,-U 

2 J 

1.7 u 

Heptachkr epoxide 1.7 u 

Methoxychkr 16.9 U 

Methfl prrathion 4.2 U 

Paratllktl 4.2 U _ 

Phorate 4.2 U 

Toxaphene 64.7 u 

Semivolatile Organic Compounds (pg/kg) 

1.2dlchlorobenzene 5.1 u 

1,3dkhkrobenzene 5.1 u 

1,4dkhkmbenzens 5.1 u 

Acenaph6wne 844 u 

AWll8phlhyiOilO 

AnUuawne 

844 u 

644 u 

9enzo(a)anlhmcene 844 u 

Benzo(a)pyrene 844 u 

BOfKO@#kOf8llthOM 844 u 

ckysene 844 u 

Dibenzo(e,h)anthr 844 u 

Flwrankene 644 u 

Fluorene 644 u 

Indene(l,2.3-od)pyrene 644 u 

Naphtha&e 844 U‘ 

Phenanthrene 644 u 
Pyrene 64 u 

Volatlte Orgenk Compounds (pg9tg) 

Benzene 5.1 u 

Chkmbenzene 5.1 u 

Ethy(berWtW 5.1 u _ 

TdUene 5 u 

XeJfm.Wd 15.4 u 

807 
tB7SS-1 BISS-1 BSRE 0 in1 
Inorgsnks (mg6tg) 

Aluminum 741 

Anthnony 0.86 u 

Amenk 2.7 

Barium 6.5 

Becylllum 0.04 u 

Cadmium 0.19 u 

Chrotnlum 5.6 u 

cobalt 0.44 u 

copper 12.3 

Cyanide 0.14 u 
Imn 738 

Page 5 of 0 

Lead 

Manganese 
MWCU~ 

Nickel 

12 

4.4 

0.03 u 

2.4 

PARAMETER RESULT QUAL 

Selenium 0.66 u 

Siker 0.5 

Thallium 0.88 u 

Vanadium 6.2 

tine 11.6 

PesMdesiPCB~ Q@kg) 
2,4,5T 4.5 UJ 

2,4.5.TP (slhexj 4.5 w 

24-O 4.5 w 

4#-DDD 3 u 

4.4-DDE 2.2 J 

4.4-wT 3 u 

Aldtin 1.5 u 

Afcekr-1016 9.3 u 

Arc&r-l221 9.3 u 

hXk61232 9.3 U 

Amckr-1242 0.3 u 

Amckr-1246 9.3 u 

Arodor-1254 8.3 U 

AK&+1269 9.3 u 

bsta-BHC 1.5 u 

chkrdsns 16.6 u 
della-aHc 1.5 u 

Dle4ddn 3 u 

Endosulfan I 1.5 u 

Endwulfan II 3 u 

Endosutfan suthte 3 u 

Endtk 3 u 

Endrln aldah~e 3 u 

pamrns-BHC gindane) 1.2 J 

Heptadtkr 1.5 u 

Haplachkrepa4da 1.5 u 

ldleam@kr 14.8 U 

Methylpaimon 3.7 u 

Pemthkn 3.7 u 

Phorate 3.7 u 

TmaSpheW 74.4 u 

Semivata6le Organk Cempounds (pg/kg) 

1,2,4-bichkroimnaene 739 u 

1,2dkhkrobenzene 4.5 u 

1.3dknkrobenzene 4.5 u 

l.4dkttkrobenzenr 4.5 u 

2,4dlnlbotol~ 739 u 

AwimpMliene 5% ii 

Awnsphtllykne 739 u 

Anthmcene 739 u 

Benzo(a)anthmcene 739 u 

Ber=o(s)Pyrene 739 U 

Benzo(bpumnther;e 739 u 

Senzo(g.h.i)pqlene 739 u 
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PARAMETER RESULT QUAL RESULT PUAL 

Arc&r-1242 

Arc&r-i248 

Arocbr-1254 

Aluminum 120 
Antimony 0.57 UJ 
Ancnb 1.1 u 

Am&r-1280 

bbtS-WC 

Chbrdsne 

delb-BHC 

Barium 5.3 
Bqlllum 0.03 u - 

Dbldrln 

Endosulfan I 

Endosutbn II 

Endosultan sulh~ 

BRAC Backgro ‘h Samples 
Sediment Data Set 

PARAMETER 

12.9 u 

12.0 u 

12.0 u 

12.9 u 

2.1 u 

25.8 U Cadmium 
2.1 u Chromium 

4.1 u cohslt 

2.1 u Copper 
4.1 u Cyanide 

4.1 u Iron 

4.1 u LO8d 
4.1 u Mangsnbsb 

2.1 u MWCU~ 

2.1 u Nbkd 

2.1 u Sdenium 

Vsnsdium 

Zinc 

Paslkld~ (wnco) 

6.2 U 

6.2 u 

8.2 u 

1040 u 

1040 u 

0.06 

3 

0.28 u - 

5.3 

0.1 UJ 

Enddn 

Enddn lldehyde 

gsmm&HC (lindsna) 

tibptpchbr 

tkpkchbrepaxjde 

452 

8.4 

4.4 

0.02 u 

0.03 
0.50 J 

tvmmychbr 43.8 
Mdhyl psmthbn 5.2 U 

Psmthbn 5.2 u 

Phorstb 5.2 u 
TOXSphbflb 103 u 

SamhmkUk Drgank Ccmpctmds (pg/kg) 

Silver 0.28 u 
lhsllium 0.57 UJ 

2.0 

0.28 U 

1.2dbhkmbuuwm 

1,3dichk+obanzena 

1,4dkhk?obsnrmn 

Acbnsphthbnb 

ACbWSphthylsne 

2,4,5T 20.4 U 
2,4,5TP (dh) 28.4 U 
2,CD 28.4 U 
4,+-DDD I.0 u 
4$-DDE 1.e u 

AtlthNCbM 1040 u 
Benzo(s)snUuscbne 1040 u 
Benzo(s)py-mw 

Bbruo(b)fborsnthbne 
1040 u 

1040 u 

4,c-DDT 

Aldrin 

alpha-WC 

Arocbr-1016 

to u 

0.93 u 

0.03 u 

5.8 u 

B 

PARAMETER RESULT QUAL 

8mzo(k)fluorsnlhens 739 u 
Chryscne ?3b u 
Dibsnzo(a.h)onthnwrm 739 u 
Fluoranthene 739 u 
Fluomns 739 u 

PARAMETER RESULT QUAL 

Pbrdhbn 2.3 U 

PhoW9 2.3 U 

TOrpphbM 46.6 u 

Sbmhmldk Organic Compounds (pglkg) 

1,2,4lrbhbrobanzsne 467 UJ 
Indenc(1,2,3-@pyr~ne 

N-nkrosodi-n-propyismin~ 

Nsphlhskns 

739 u 

730 u 

739 u 

1.2diibmbmuena 2.6 u 

1,8dkhkH0bWKerW 2.8 U 

1.4dkhbfObblKb~ 2.8 u 

2,4dinitmbluene 467 UJ 
Acbnsphulbm 467 UJ 

A&nsphlhykmb 487 UJ 
Anlhrsmnb 487 UJ 

Phenrnthmne 739 u 
Pylbns 730 u 
Voktik Organk Compounds (p&g) 

Bbnzene 4.5 u 
Chbrobenxme 4.5 u Bbruo(s)snlhrswnb 467 UJ 

BblUO(S)ppflb 467 UJ 

Bbnm(b)tborsnthbm 489 J 

Ethylbwuwm 4.5 u 
Toluerm 5 u 
xyibnbs. total 13.6 u 

le7ss-2 0755-2 - I 
I~emn@ owlw) 
Aluminum 

Anlimony 
Ammnk 

I 

22.m 

I.2 u 
7 

chrysbm 417 J 
Dibanzc(s,h)anlhmwne 487 UJ 

Fhmmnthem 690 J 

467 UJ 

~l.2.3cd)~~ 487 UJ 

N&rcscdir-prop*mim 467 UJ 

Nbphulmbm 407 UJ 

PhumnUnum 47 UJ 

Bsdum 13.2 
Beryllium o.oe u 
Cadmium 0.12 u 
Chromium 0.2 u 
cask 0.50 u 
CoPper 13.8 
Cyanida 0.2 u 

Fymnb 509 J 

Vdstlk Orgmk Compounds @g/kg) 
Bmubrm 2.8 U 

chbrdHnzbm 2.8 U 

Ethylbenzene 2.e u 

lduem 3 ir 

Xgbmb,khl 8.8 U 

SWMU 1 
1515s-7sD KwO2683 BEi Oh 1 

IKM 1370 
Lead 10.8 

Arocbr-1221 5.8 u Msngsmbb 12.1 
Mbrcuy 0.05 u 
Nickel 4.1 

B-o(s,h.t)Me 1040 u 

Benzo@)fbomnIh~ne 1040 u 

Chrysane 1040 u 

Dibenzo(s,h)snUvacmw 1040 u 

Fluomnthwm 1040 u 

Fluomrm 1040 u 

Indeno(l.2$cd)pyane 1040 u 

N~phthakne 1040 u 

Phsnanthmne 1040 u 
Pyrbne 1040 u 
Volatile 0rgsnk Compounds (pgllrg) 

Bbnzbnb 6.2 u 
Chbro!xmtw 8.2 ‘9 

Arccbr.I232 5.8 U 

Arocbr-1242 5.8 u 

- Arocbr-1248 5.8 u 

- Amcbr.1254 5.8 U 

Arccbr-1260 5.8 u 

b&s-BHC 0.03 u 
Chbrdarm 11.8 U 
d&a-BHC 0.93 u - 
Dielddn 1.0 u - 
Endosulfan I 1.6 J - 

Ssknlum 1.2 u 
SllVbI 0.50 u 

mdlbm 1.2 u 
Irmw+= heh) 
Alumbum 

AtUklClly 

Arsank 

1070 

0.19 u 

I.5 

Vanadium 7.7 
Zinc 

PestkidMPCBs b&g) 

2,4,5T 

2,4,5TP (dlva~) 

20.8 

8.1 UJ 

6.1 UJ 

Bsrlum 10.0 

Bbrylllum 0.12 
Cadmbm 0.12 
Chmmium 5.3 

Endosutfsn Ii 1.9 u 2.4-D 6.1 UJ 

4,C.DDD 4.1 u 
4,C-DDE :.? u 

4.C-DDT 4.1 u 

Aldrln 2.1 u 

alpha-WC 2.1 u 

Arocbr-1016 12.0 u 

Arocbr-1221 12.9 u 

Amckr-1232 12.0 u 

Endosulfan s&fate 1.9 u 
Endrln i.4 .i 
Endrin sldehyde 1.e u 

c&sn 0.12 

0.76 

Cysnldb 0.59 u 

Imn 898 

Lsrd 0.14 u 

Msngsnm 17.1 
Mbroury 0.013 u 

NW 0.78 

Elhylbbnzbm 6.2 il 
Toluene 6 u 
Xylems, total 10.8 u 

808 
(BISS 08SS BSRE Oh I 

gamma-8HC (lindano) 0.03 u 
Heptachbr 0.03 u 
Heptachbr epoxide 0.03 u 
Malhoxychbr 9.3 u 
Methyl prnthbn . 2.3 U lnorgsnla (mg/kg) 
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BRAC Backgro 
Sediment Data Set 

\ 
“t 
? 

PARAMETER RESULT QUAL PARAMETER PARAMETER RESULT QUAL RESULT QUAL PARAMETER RESULT QLJAL 

1,1,2,2-tdrachkroethane ? u 

1,1,2-Wkroothano 7 u 

l,ldkhkroethane 7 u 

l.ldkhkrwthanr 7 u 

1,2,3-trlchkmpropan4 ? u 

1,2dibmm&-chlorapropano ? u 

1.2dibmmoaihane 7 u 

1,2dkhkxwthana 7 u 

1.2dkhkroefhene ? u 

l.Mkhkqqane r u 

2-butanone 15 u 

2chkro.l.3-butadimo 20 u 

2-hwanona IS u- 

3GhLompqane 7 u 

4-meth~2-pantanona 15 u 

Awton4 15 u 

Sslenlum 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 
PosticMeSiPcBa (pgfkg) 

4.4.DDD 

4,+-DDE 

4,4’-DDT 

0.24 

0.12 u 

0.28 u 

0.09 

3.7 

3.5 

4.8 u 

4.8 u 

4.6 u 

2.4dichkrophend 

2,4dimethylphenoi 
sxl u 

930 u 
Di-n-octyi phthalate 
Diallate 

Dibenzo(a,h)anthncene 

030 u 

18ou u 

930 u 2.4dinHrophenol 

2.4dinitrotoluene 

4500 u 

030 u Dib4nzdunn 

Diethyi phlhalate 

Dimethyl phthalate 

Diphenylamlne 

Ethti m44hacqlate 

934 u 

030 u 

030 u - 

930 u 

934l u 

2,8diihkrophend 

2.8dinltrddu4n4 

930 u 

030 u 
2-ac4tylamlndl~4n4 

2chkmnaphthaiene 

leoo u 

030 u 

I-chkrophend 030 u 

2-m4thytd,8dhdtmph4nd 4500 u 

2-melhylnaphthakne 030 u 

2-mothylphend 030 u 

2.naphthytamlna 930 u 

2-nlbuaniline 4500 u 

2-nttrophenol 930 u 

930 u 

3 8 4-m4thyiph4nd 030 u 

3,3’dkhkrobenzMlna 1800 u 

Ethyl me4hanesuUonate 

Fluoranthene 

930 u 

930 u 
Aldtin 

alpha-BHC 

Ardor-1018 

Arcck+l221 

2.4 U 

2.4 U 

24 U 

24 U. 

FluorenS 030 u 

- Herichkmbenzene 930 u 

Hexachkrobutadiene 930 u 

kkxachkrocyckpentadlene 030 u 

H4mchloro4than4 934 u 

Homch~no 820 

tiexaehkmpropane 030 u 

Indeno(1.23.cd)pyrene 030 u 

lwphlnwo 930 u 

lsosahd4 930 u 

M4thapyrll4n4 930 u 

Mothyt m4than4sulkmat4 030 u 

N-nltnxodkt-butylamino 030 u 

N-nitrwodi-n-proW*mlno 030 u 

Arvck+l232 24 U 
Arodor-1242 24 U 
Arc&r-1248 24 U 
Arodor-1284 24 U 
Arodor.1280 24 U 

Acrddn 20 u 
Acrganlll4 15 u 

5m4thyichdanthr4n4 030 u 
bnkroaniline 4500 u 

B4ru4n4 I u 

Bls(2shkrdwpmpyl)4th4r 030 u 

Bromodkhh4th4n4 r u 

7 u 
-no 15 u 

carbon disumde 7. u 

catbont4tradlknld4 7 u 

b&S-BliC 

Chkrdane 

Chkrobanzlla~ 

delta-BHC. 

2.4 U 

24 U 

930 u 

2.4 U 

4.amhwbiphenyi 

4. tiphenti- 
4-ddocP3-msth~phond 

4-chkroanilim 

4&orophenyl photql other 

Cnkmanilina 

4Mrophenol 

930 u 

030 u 

1800 u 

1800 u 

930 u 

4500 u 

48aI u 

Dl4ldrln 4.8 u 

Endoaubn I 24 U 
Endoaulfan II 4.8 U 

Endosulfan sulfate 4.8 U 

Enddn 4.8 U 
Endtin aldehyda 4.8 U 

Endrin ketone 4.8 U 
gamma-WC (lindano) 2.4 U 

H4ptachlot 2.4 U 

lieptachlor epoaide 2.4 U 

lwdrln 930 u 

KeporW 1800 u 

Mathokychkf 24 U 

Toxaphene 248 u 

Bemivotatila Organic Compounds (pg&g) 

1,2,4,51sbachlorobenena 030 u 

1,2,4-bichkrobenzene 930 u 

N-dtlWOdlOth~mlW 030 u 

N-nlbvaodimoth~amlw 930 u Chlombanzena 

-no 

7 u 

18 U Naltrwomothykthylamins 

N-lllbosomorpholiW 

030 u 

930 u 4-nitroqulndlne.l-add4 930 u 
Bnbtduldln4 930 u 

7,12dime4hylbenz(a)antJvawne 930 u 
a,adime~ylphan&ylamke 1800 u 

Chkrofonn 

ch-no 
7 u 

15 u N-nkrou#psridina 930 u 

N-n~iina 030 u 

Naphfhakno 030 u 

NlbObOtK4E-4 030 u 

o,a,o4rk4hylphoapkata 030 u 
O4dUMill4 930 u 

Cla-1,2dkhkr&hsrm 7 u 

C+1.3dkhkropropmC 7 u 

Dibmmohbroms8lan4 7 u Awnaphthono 

Aconaphthykms 

930 u 

030 u Dibrwnaahano I u 

Dkhlorcdiiwrc4wthan4 7 u 

Ethylcyanld4 7 u 

Eth@WKOMl 7 u 
kdrnnothano 7 u 

hlahsoryknibile 7 u 
Molhyl m4lhacrylat4 r u 

M4th~4n4chkHid4 7 u 
.stvmn4 ? u 

pdhn4thylaminoazob4nz4n4 930 u 

pph4nyi4n4dismin4 5mJ u 

PWltaChlwot#IKKinO 030 u 

Anthracene 930 u 

Anmb 1800 u 

B4nzo(a)4nthrawn4 030 u 

Bsnzo(a)w4ne 030 u 

B4nm(b)lluoranth4n4 030 u 

~Ws,hr)wMo 930 u 

E4nzo(k)lluoranth4n4 034 u 

B4ruylakohd 18w u 

Bis(2chkroethoq)methane ox u 

Bis(2~hkroethyi)ether 930 u 

Blr(2-&~hoxyi)phthalato 030 u 

Eutyi b4nql phthalato 030 u 

Carbazole 030 .u 

Chtyseno 030 u 
Di-n-butyi phthalato 924 u 

P4ntechkmethana 

Pontachkronitroben 

Pontachkrophend 

Phsnawtk 

Phonanthracw 

030 u 

18w u 

45txJ u - 

030 u - 

930 u - 

1.2dkhkrobanzrns 930 u 

1,3.5-blnltmberu4n4 930 u TseDGhkroalhana 7 u 

Tduwm 7 u 

irwis-i,2dciri f u 
Tra,1,3dkhkrq~ropena 7 u 

Traml,4dkh~2-butum 7 u 
Trkhknmthena 7 u 

Trkhkrotluoromethrna 7 u 

Vinyl acetate 15 u 
Vinyl ddorld4 15 u 

1.3dkhkmbenzeno 

1,3dinitmbanz4nb 

1,4dkhlorobsnzone 

1.4-naphthoquinons 

I-naphthylamlno 

2,3,4,8Wrachlorophonol 

2,4,5Wchknophsnd 

2,4&trkhlomphend 

030 u 

930 u 

030 u 

030 u 

930 u 

1800 u 

4!m u 
930 u 

Phenol 

Pronamldo 

030 u 
IW u - 

Pyreno 030 u 

- Pyrklin4 930 u 

- Sabla 930 u 

Volatile Organic Compounds (pg/kg) 

1 ,I ,1,2-Mrachloroethans 7 u 

l,l,l-trichloro&ane 7 u 

Page 7 of 8 22-Aug-97 



BRAC Backgro, BS amples 
Sediment Data Set 

PARAMETER RESULT QUAL 

Xylenes. total 7 u 

SWMU 4 
S4SS-4 S4SS-4 BIRE 0 In 
Inorgonka (mg/kg) 

’ PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER RESULT QUAL 
2,4dinibophanol 

2.4dinitrotoluone 

2,Bdichlorophend 

2.6dinitmtok4n4 

1830 u 

916 u 

916 u 

016 u 

Dibenzo(a.h)anthracsns 
Dlben.?duran 

Dkthyl phthalato 

016 u 
O,A II 
1.” ” 

916 u 

l,ldichkro4tltane 

1,ldkhkrwthene 

1,2,3Mchkmpropane 

1.2dibrome3.chlc+opropana 

5.8 U 

5.8 U 

2.8 U 

2.8 U Dimahyl phthalate 

Diph4nyiamine 
016 u 

016 u ni6 u Aluminum 2810 
Antlmonv 4 1, 

1,2dibmmo&ano 2.8 U 
2chkronaphthakne 018 U 
2-chkrophsnd 918 U 

2-methyi=4,6dlnitrophonol 918 U 
2-m4thytnaphthalene 91 16 u 
2-mathyiphend 01 I6 u 

2-naphthytamino 918 U 

2-nibornilins 918 U 

I-nibuphond 016 u 
2-pkzdin4 918 U 

33’dkhkmbwuhdino 1830 U 

3,3dim4thyibenzMIn4 4580 u 

3-m4Uykhdanthr4n4 918 U 
+nhmaniline 918 U 

Ethyl m4thacrjiat4 

Ethyl mothanwulknah 

fluor4nth4n4 

016 u 

018 U 

916 U 

1,2dkhkro&ane 

1,2dkhkmpmpans 
5.6 U 

5.8 U AlSOfllC 

Barium 

Beryilium 
Cadmium 

Chmrnium 

cobon 

- ” 

2.9 

9.8 

0.05 u 

0.1 u 

9.9 

0.52 u 

2-buhnolm 

2chloro1.3butadbns 
13.9 u 

2.8 UR fluw4il4 016 U 

Ikxachkrowobsnzens 916 U 

- Hexrchkmbutadkne 918 U 

H4~kmcyckp4nt4dkn4 018 U 

H4XXhlOm4than4 918 U 

H4mdlkxoprop4n4 918 U 

2-hemloM 13.9 u 

3-chkropmpnn4 13.9 u 

4.mtiyi-2-pMtafKum 13.9 u 

ACOtOM 27.8 U 

AcMonibib 13.9 u 

Acmbln 27.8 UR 

Aoryknltdb 21.8 U 

Copw 8.5 
Cyanid 0.19 UJ 
IrOn 2060 Ind4no(l,2,3ut)pymn4 

koaafrd4 

M4thapyril4n4 

Mdt~yl m4tJaan4sulfonat4 

916 

918 

918 

4560 

916 

U -- 
u L44d 

Manganoao 

M4rcuy 
Nkk4l 

B4lonium 
sllv4r 

Tholllum 

Vanadium 

ZhlC 

P44tkld4a/PcB4 (ugikg) 

24.3 

38.8 

0.04 

28 

1 u 

0.52 u 

1 u 

8.2 

0.52 U 

U 

U 

U 
U 

B4nz4nb 5.6 U 
Blq2dkrdwpmpyl)othor 27.6 u 
3mmodkhbmm4ulan4 5.8 U 

5.8 U 
Bmmanatuno 5.8 U 

Caminobiph6ny( 

4-bmmophenyl phenyi 4th4f 
4chlorc&msthytp 

018 U - 

918 U 

919 u 
N-nHmaodin-bu@min4 918 
N-nlbwodl-n-pmpyiamirw 918 

4-nitmanlNn4 

Cnbph4nd 

4-chkroanilina 9 
~kmphonyl @tonyI 4th4r 

h4thylph4nd 

I8 U 
918 U 

918 U 
018 u 

cl8 U 

Nnltrosdbthylamlno 

N-nitmwdim4thytomin 

NMrosodiph4nyiamin4 

Ndboaomhyiothytamir 
N-ll~iflO 

916 

916 

918 

918 

918 

U 

U 

U 

c4rbon disurnd4 13.9 u 
c4rbonbbadtkrkb 5.8 U 
ChknMnz4n4 5.8 U 
chklmothana 5.8 U u 

U 

U 
chkrdorm 5.8 U 

4-ntbquinoti~loxid . 01 
Bntitokhiine 

7,12dlm4thylb4ru(a)anthrw4no 

I6 U 

918 U 

918 U 

Knlb-woplporldino 916 Chkmm4thana 5.8 U 
Ck-1.3dkbkWpmp4na 5.8 U 
Mbmm4dlblom4th4m 5.8 U 

N-nHmsopyndMino 916 U 
Naphthabno 016 U 
Nifmbetumo 918 U r.adimahyiph4twthyiami~ 

Awnaphthono 

Acsnaphthytsne 

919 U 
018 U 0,0,o-trbthyiphorphorothkab 016 U 
916 U ~~- o-tdddIn4 

018 U 
Acotophwono 918 U pdim4UqiamlnoaM4nz4n4 018 U 
Anilins 916 U p-phen~iamin4 1830 u 

Dbmmmuhno 5.8 U 
okhkmdm-4th444 5.8 IJ 
EtJ~yl cyonkb 27.8 UR 
Ethylbtm4na 5.8 U 
ladamethrna 8.9 U ihknazin 016 U 

Ssmhmlattk Organic Compound4 &g/kg) Anthmwno 91 
Aramib 

8 U 

B4nzo(a)anthrawn4 

Bonzo(a)pymne 

~~4(b)bxanlh4ne 

916 U 

916 U 

918 U 

918 U 

916 U 

918 U 

918 U 

Pontachlorobentocn 016 U 

Pontachkrwthano 918 U 

P4nt4chkronitrob4nrane~ 916 U 

Pontachlomphenol 916 U 
Phenawtin 918 U 

Phenanthrorw 918 U 
Phbnd 918 U 
Pronamido 918 U 
Ppme 916 U 
Pyrhiina 018 U ‘- 
S4frd4 018 U 

Votatik Organic Compwnda $g/kg) 
1,1,1,2-btmchknmthaoroethsln 5.6 U 
l,l.l-trkhkrwthans 5.6 U 
1.1.2.2-btmchkrwthana 5.6 U 
1,1.2-trkhkxo4than4 5.6 u - 

bobuhnd 27.8 UR 
Moth~iblb 13.9 UR 
Moihyl m4thaqiat4 13.9 u 

1,2,4,5Wachkrobanzena 

1,2,4-trkhkmbenzotm 

1,2dkhkroknuono 

1,3,8-binltrob4nze 

13dkhkroknzono 
1.3dinkmb4nz4n4 

1,4diihkrob4nzena 

1,ldkrsne 

916 U 

#I8 U 

4660 u - 
918 U 

9 18 U 

916 U 

916 U 
i.i-napMhoquinon4 

- 

kthyi4n4dlkrm4 ,I4 u 

stvraw 5.8 U 
Tetrschloroethens 2 J 
Tdwne 8 
?-rmml,2dkhkro4$h4ne 

U 
5.8 U 

Traml,3dkhkmpmp4ne 5.8 U 
Ga-l,4dkhkm2-but4n4 
Trkhkm4tJwm 

Trkhkrofiuoromothaim 

13.0 u 

5.8 U 

5.8 U 

Bi4(2-chlwoethoxy)m4tharw 916 U 
3ir~&i4i&yf&her 918 u 
BW~ylhsxvl)phthalste 916 U 
Butyi b4nzyi phthalab 016 U 

lthyiamine 

2,3,4,6Wrachkrophend 

2.4.8.bkhkmphend 

916 U 

916 U 

916 U Chryrono 916 U 
Di-n-butyi phthalat4 918 .U 
Di-nodyl phthalat4 016 U 
Diallab 916 U 

Vinyl a&at4 13.0 u 
Vinyl chkrldo 5.6 u 
xyi4n44. total 11.1 u 

2,4,6&khkrophend 918 U 
2,4dkhkmphsnd 8: I6 U 
2.4dimethylphenol 916 u 
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PARAMETER RESULT &AL 

601 
GlSWQl BGlSWOl B&RE 

I 
Inorganks 

Aluminum 11.1 u a 
Antimony 2.6 u 

Imn 3 u 
LMd 1.6 u 
Mang*nwe 0.6 u 

M-w 0.46 
Nkkd 1% II 

Sebnlum 4.6 u 
Blhw 0.7 u 
Thallium 4.5 u 
VWldtMl 0.7 u 
Zinc 1.4 u 
P~W/PCBS 
2,4&T 0.19 u 
2,4,5-W’ (sita) o.oa6 u 

AmdOt-1260 

beb-WC 

Chkrdsns 

Chlarobenzilate 

0.12 u 

0.010 u 

0.24 U 
50 u 

delta-BHC 

Diddrln 

Dim&h&e 

Dinmeb 

Diwlfoton 

Endosutfan I 
EndowMan II 

Endosulfan sulfate 

__ - 
0.018 u 

0.039 u 

50 u 

10 u 
10 u .- - 

0.018 u 

0.039 u 

0.039 u 

‘\,. 

BRAC Backgroc .h Samples 
Surface-Water Data Set 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL 

ParSmkll 0.046 u 
Phonb 0.046 u 
SUlkt~ 10 u 
mkftdn in II .- - 
T-W@- 0.87 u 

Sembfotattk Organic Compounds 

1,2,4S@achkrobuuen~ 10 u 
1,2,4-bkhkmtmnzum 10 u 

2nethyinsphthalene 

2-nlethy(phend 

2-nsphthylsmina 

Z-nbanillne 

2&tmphend 

Zpkotine 
3 6 Cmethyiphsnd 

3.3’dkhkrobenzidine 

33’dimethylbenzidine 

3methyicholanthrene 
34tmanlllne 

.- - 
10 u 

10 u 

10 u 

50 u 

50 .UR 

10 u 
IO u 

4-aminobiphenyi 
Cbmmophsnyi phenyi ether 

4-chloro-3-methy(phenol 

Cchkmaniline 
Qchkmphenyt phaq4 ether 

I-nkmaniline 

10 u 

10 u 

10 u 

10 u 

10 u 
4” ,I 

4-nitmphend 

+nibopuinolinal&de 

5nitm+tduldine 

7,12dimethyibenz(a)anthmcena 

a.adimethylphenathytamine 

Acenaphtlme 

AW~phth)lOM3 

AlXtOlhllOW 
Aniline 

.- . 

10 u 

10 UR 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

FlWXOne *n II 

Hexachkmbenzene 

Hexxhkrdwtadkne 

Hexachkmcyclqmntadiene 

.- - 
IO u 

10 u 

10 u 
Hexachlomethane 

Hexachknopmpena 

Ind~U3cdhme 
Isophorone 

Page 1 of 8 

Iswafrde 

Methapyrilsns 

Methyl rnethanesutfonate 

IO u 

10 u 

10 u - 

10 u --. 

10 u 

50 .u - 
10 u -- 

‘\ 

/ 

PARAMETER RESULT QUAL 

N-nibusodi-n-butylamlne 10 u 
N-nHrosodi-n-propytamina 10 u 
N-nttmsodisthytamin IO u 

N-nbscdimdhyiamine 10 u 
N-nltrmodiphenylamine 10 u 

N-&womdhybthylamlne 10 u 
N-nboromorphdine 10 u 

N-nbosoptpeddine 10 u 
Nnibusopywdidine IO u 
Naphthalene 10 u 
N6tDbOlKOW 10 u 

~,~poJllsthylplWb 10 u 
0bklldlw 10 u 

pdlmdhylamlmwdmruwo 10 u 
pphsnylsmdiomlw 20 u 

PallbdlklVbWKWW 10 u 
Pentachkmethane 

POlltaChklWliWbWIZ.M 

p-locophsnd 
Phenacdin 

10 u 

10 u 

10 u 

10 u 

Ph8nanthmM 10 u 

F%and 10 u 

Pmnamida 10 u 

IO u 

win 10 u 

Bshb 10 u 

Vcbtlb Drgank Compounda 

1.1.1,2-tetmchkmathane 2 u 

l,l,l-tfichkmsthan4 2 u 
1,1.2,2-tMadlkfwthalm 2 u 

1,1.2-bkh~lm 2 u 

l,ldkhlmwUuna 2 u 

l,ldkhkuo&eoe 2 u 

1,2,34?khkmpmpane 2 u 
1,2dibmmw3-chkmpmpaoe 2 u 
1,2dibmmoethane 2 u 
1.2dkhkmdhane 2 u 
1.2dkhkmpmpane 2 u 
2.bbtalwne 5 u 
2shkrwl,3-t&adiene 2 u 
2-hemnone 5 u 

~kropmpwe 10 u 

4-methyl-2-pantanolKJ 5 u, 
2 u 

Acetonkib 10 u 
Aaddn 20 UR 
Acrytonktib 20 u 
Beniene 2 u 
Eis(2-chkmisopropyi)ether 20 u 
Bmmodlch-w 2 u 
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BRAC BackgroL.. & Samples 
Surface-Water Data Set 

PARAMETER RESULT QUAL 

BWXllOtOm, 2 u 

Bmmomdhane 2 u 

Carbon disufida 5 u 

Carban tetrachloride 2 u 

Chlorobenzena .2 u 

Chlomethane 2’ u 

Chkudorm 2 u 

ChloromMhane 2 u 

Cb-1,3diihlompmpena 2 u 
Dibmmozhloromethana 2 u 

Dibmmamethane 2 u 

PARAMETER RESULT QUAL 

Thallium 12 

PARAMETER 

1,3dlchlomberuene 

1.3dinHmbenzene 

1 .bdichbrobenzene 

RESULT QUAL 

10 u 
10 u - 

10 u 

PARAMETER 

9eruo@.h,l)perylms 

Benroofluoranthena 

Bwuyt al& 

RESULT QUAL 

10 u 

10 u 

10 u 

Vanadium 07 u 

Zinc 2.0 u 

PlMiCi~BS 

2,4,5-T 0.2 u 

Z45-Tp WW 0.1 u 

2.4-D 0.2 u 

4,+-DDD 0.04 u 

4,4’-DDE 0.04 u 

4.4’~DDT 0.04 u 

Aldrin 0.02 u 

atpha-BtiC 0.02 u 

Amclor-1016 0.12 u 

Am&r-1221 0.12 u 

Arocbr-1232 0.12 u 

1.4dkmna 10 II Bis(2-chbrWhoxy)methane 

BIs&&omethyt)ethe 

Bis(2-ethyihaqi)phthalab 

&&I benzyi phthalab 

10 u 

10 u 

10 u 

10 u 

l.+naphthcquinone 

Chrywne 10 u 

Dl-n-butyi phthalate 

Dl-n-wtyi phthalab 

Diallata 

Mbenzo(a,h)anthracane 

10 u 

10 u 

10 u 

10 u DkhlOldttU~llO 2 u 2.4diMrophend 20 u 

2,4dinitmtduena 10 u 

2,6dkhbmphend 10 u 

2,edinitmbJlwna 10 u 

2.arxitytamin&omne 10 u 

2chlomnaphthabne 10 u - 

EUqi cyanide 

EthylkllZe~ 

kdomdhana 

20 UR 

2 u 

5 u 

Dlbwzofunn 

Dbthyt phthalate 

Dlmeulyl phthalata 

10 u 

10 u 

10 u 
bdndalld 20 u Am&r-1 242 0.12 u 

Ar~clor-1248 0.12 u 
Aroclor-1254 0.12 u 

Mphenylamkw 10 u 
Meth~btle 10 u 

Me(hyl methacrylab .lO. u 

Methylem chkrtda 2 u 

u 2 

TObXhlOlWthOM 2 u 

Tduum 2 u 

Tmns-1,2dkh!woethena 2 u 

Ethyl methacr#ate 10 u 

Ethyl methanasulfonab 10 u 
. 

FluonnuleM 

Flwmm 

kmchkfobatuew 

10 u 

10 u 

‘IO u 

2chlorophend 

2-methyt4,6din&uphend 

2-methylnaphthakna 
24nethbldmmd 

10 6 

10 u 

10 u - 
IO u 

Amckr-IZBO 0.12 u 

He%ach--bM 
HmmchlwqdqmMbne 

10 u 

10 u 

taaa2h-M IO u 

2-naphthylsmine 
Z-nRmanlline 

2-nitrophmd 

2-pkollna 

a L 4-lnethmylpheild 

10 u 

10 u 

10 u - 

10 u 

10 u 

Malddn Tmns-1.3dkhbpmpene 

Tmw-1.4dkhtom2-butana 

2 u 

10 u Mmdhwta 5ou 

Dlnowb 10 u Trkhbmathena 

Trkhlomlluomrnathana 

Vinvl acetate 

2 u 

2 u 
5 u 

Wadfotm 10 u 3,3’dkhhndmwidlne 

3,3’dirn&@enzidine 

S-methvtchdanthmm 

Pqe2of 8 

50 u 

50 UR - 
10 u 

a-nmwnnkKJ 

4umlnoblphmyt 

4-bmmopheny( phmyi ethar 

4~loco9methylphenol 
4-chlomanilins 

Sn~toluidina 10 u 

7,12dimathylbenz(a)anthracena 

l .adimethyiphanvthylsmine 

10 u 

10 u 

Acenaphthene 10 u 

A-pMhW 10 u 
AtTA@MOW. 10 u 

Aniline 10 u 

AllthrPWW 10 u 

Ammlb 1” II 

Bemo(a)anthmwne 

Beruo(a)py7ene 

Benzo(b)fhmmnlheM 

10 u 

10 u 
10 u -- - 

Vinyl chkdrle 2 u 

xybnes, total 6 u 

BGZ 
bo2sw-01 
L 

BGZSWOI BSRE I 
I 

Inorgankm 

MethylmdhaMsulknab 

NAtmsodi-n-butybmlne 

N-nkmaodl-t-qq$amlna 

10 u 

10 I, 

10 u 

Endrln 

Enddn l ldehyda 

Famphur 

gamma-WC (lindano) 

Heptachlor 

0.04 u 

10 u 

0.02 u 
0.02 u 

N-nltmudbthyiamlw 

N-nlbuwdlmethylamlne 

N-nibwodlphenybmine 

N-n~ytethylamine 

N-rlitroromorpholine 

10 u 

10 u 

10 u 

10 u 

10 u 

Atumlnum 

Anthony 

Arnnk 

Badum 

11.1 u 

a.5 

5.5 u 
7 

Hephch~wddo 0.02 u 

boddn 10 u 

Kepone 10 u 

tbldhoxyctikr 0.2 u 

Methyl pamthkn 0.05 u 

N&bvsopiparldlne 10 u 

N-nbWOppdMiM 10 u 

Naphthabw 10 u 

NklObWUOM 10 u 

WX*~bWWlSphMothlWt4 10 u 

aWuldim 10 U 

p-ditwthylaminoazoberuena 10 ‘U 

p-phenytenediamlna 20 u 

Pentachtoroberuene 10 u 
Pentachlomethane 10 u 

Pentachkronttmbenne 10 u- 

Pentachkmphend 10 u 
Phenawtln 10 u 

22.Aug-97 

Bewtllum 03 u 

Cadmium 

Chmmlum 

0.4 u 

0.0 u 
Parathkn 

PhOmte 

sun0e0 

0.05 u 

0.05 u 
10 u 

ckhdt 0.6 u 

Cyankb 

IKIll 

1.2 u 

a.1 p 
a u Thlonazin 10 u 

Toxaphena 1 u 

Semivolatile Organic Compounds 

1.2.4.%etrachlombenrene 10 u 

LOad 

Manganese 

-urY 
Nickel 
Selenium 

1.6 u 

1.2 u 

0.1 u 

1.3 u 
4.3 u 

1,2,4-trkhlombanzene 

I ,2dichlombenzene 

1,3,5trtnHm~ens 

10 .u 

10 u 
50 u Sihrar 07 u 



I, 
i” BRAC Backgro. Samples 

Surface-Water Data Set 
PARAMETER RESULT GUAL PARAMETER RESULT QUAL 

Phenanthrene 10 u 
Phenol 10 u 
Pronamids 10 u 

PARAMETER RESULT GUAL PARAMETER 

Tetrachlamalhsna 

RESULT QUAL 

2 LI Chlordane 

Chlombanzilab 
0.25 u 

50 u- 

24mthylphend 

2.naphIJqlamine 

2.nbuanlline 

2-nnmphend 

2-dcdine 

10 u 

10 u 

10 u 

10 u 

10 u 

TdWSla 7 II 

Trans-1.2dichknuethena 2 u 

Tmns-1,Sdichlompropne 2 u 
Trans.1.4dkhloro-2.butene 10 u 

deka-BHC 
Pwene *II-I II 

Pyridina 

B&de 

Votattb Organic Compounda 

1.1.1.2-tetmchlane 

10 u 

10 u 

2 u 

Trichkmethsns 2 u 

Trkhlordtuommethana 2 u 

Viny( acatab 5 u 

Vlnvi chbrido 2 u 

3 6 Cmethflphend 10 u 

3.3dkhkrotmnrldine 50 u 

3,3dlm&l@etuidirw 50 UR 

3rndh~nthmna 10 u 

3-nkmanillne 10 u 

4amhoblphmyl 10 u 

-vlphenyl* 10 u 

*ch-ylphend 10 u 
&hlcmaninna 10 u 

Endmulhn I 007 II 

Endwulhn II 

Endoruffan sulfab 

Endrin 

0.04 u 

0.04 u 
0.04 u 

x*nw, bad 6 u 

803 
bGSSWdJ1 BGasw-01 BmE l,ldk&mthana 2 u Enddn akbhyda 

l.ld(khkmathana 2 u 

f.234ddlkrcQmpana 2 u 
1,2dibrmnM&l~na 2 u 
1,2dibromodhana 2‘ u 
1.2dkhkmathana 2 u 
1.2dkhkmprcqana 2 u 
2-butanma 5 u 
2-ch!wv.l.Sbutadbm 2 u 

Inorganb 

Aluminum 11.1 u 
4+htitiphMIti- 10 u 

4-nibwanllina 10 u 

4-nibophuld 10 u 
4-nitmquinollna-IW 10 UR 

5&ro4bluidlna 10 u 

AnUnmny 

Arnnk 

Barium 

Beryllium 

7.3 

4.9 u 

5.8 

0.3 u 

Cadmium 

Chromium 

Coban 

0.4 u 

0.e u 

0.8 u 

Methfi pamthkn 0.05 u 7,12dhnethylberu(a)antJvaww 

l ,adimc&ytp+enathyt~mina 
10 u 

10 u 2-haxanona 5 u Parathion 

Pharate 

QlfdaP 
Thkfdn 

0.05 u 

0.05 u - 

10 u 

10 U’ 

MM* 10 u 

4-methyl-2-p&anon0 5 u 
AWtOW 2 u 

AwMphthuu 10 u 
AWMphthykM 10 u 

A- 10 u 
AIWH 10 u 
AnthfWWlO 10 u 

(sxmer 1.2 u 

Cyadde 

IrOn 

Lead 

Manganese 

Mercuw 

o.e7 u 
a u 

a.9 u 

1.2 u 
01 II 

Awtonltdb 10 II Toxaphene 1 u 
Bamhmtattb Organk Compwnds 

1,2,4,5tetrachkrobenze~ 10 u 
1.2.4~trkhlombar~en* 10 u 
1.2dkhbmbenzena IO u 

Acrdeln m UR 
Acryionibib 20 u 
Benzew 2 u 

Bls@-chk8rdsopropyl)ethar 20 u 

Bromodlchkromethana 2 u 
BlWldOml 2 u 
BmmomdhaM 2 u 

Carbon dlsulfide 5 u 

Ammlta 10 u 

Benro(a)anth- 10 u Nickel 

Sebnium 

Sliwr 

Thallium 

1.3 u 

4.0 u 

0.7 u 
7.4 

BamzdMlmnUnw 10 u Vanadium 

zinc 

PlllttICld~SS 
2,4,5-T 

2,4mwi)vex) 
2,4-D 

4,4'-DDD 

4.4'~DDE 

0.7 u 

2.5 u 

0.2 u 

o.oBB u 

0.2 u 

0.04 u 

0.04 u 

1.4dkhkxobenzana IO u 10 u 

10 u 
10 u 

carbon mbwhlutde 2 u 

Chkrobenzene 2 u 

Chhwoethane 2 u 
Chlordonn 2 u - _ 
Chkmmathana 2 u 
Cb-1.3.dkhknopropena 2 u 

Dibmmochbmmethane 2 u 

1,4dkxana 10 u 

1,Cnaphthoqulnona 10 u 

I-naphthylamlne 10 u 

2,3,4,8-behbt0ed 10 u 
2,4.5-trkhlomphenol 10 u 

2.4.~trichbmphmol 10 u 

2,4diihkmphenol 10 u 

2.4dimethytphend 10 u 

2.4dinifmphend 20 u 

2.4dinitrotduane 10 u 
iddiihl6mohend 10 u 

2,6dinitmtdusna 10 u 

10 u 

10 u 

10 u 
10 u 

Dl-noayl phthalab 

Diallab 

Dibaruo(a,h)anthrawna 

Dibenzdunn 

10 u 

10 u 

10 u 

10 u 

4,4’-DDT 

Aldrln 

alpha-WC 

Arc&r-1016 

0.04 u 

0.02 u 

0.02 u 

0.12 u 

Dibmmomathane 2 u 

Dkhlotcdiiwromethane 2 u 
Ethyl cyanlde 20 UR 
Eth*ylbimens 2 u 
kdwmtharu s u 

Dbthyi phthalate 

Dhmthyi phthalate 

Diphanylrmlne 

Ethvt mathacrvlata 

Arock+ 0.12 u 

Am&r.1232 0.12 u 
Amclor-1242 0.12 u 
Aroclor-1248 0.12 u 

ladwbnd 70 II 2-awtylamlndluorsns 10 u 

2chlomnaphthalene 10 u 

- 2chkqhend 10 u 

2-math+W-dinhrophenol 10 u -- 

Mdhactylonltdb 

Methyl mdhacrylate 

Methvlene chloride 

10 u 

10 u 
2 u 

Amclor-1254 
Am&r-1260 

bets-BHC 

0.12 u 

0.12 u 

0.02 u 
Stvmne 2 u 2methytnaphthabne 10 u - 
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BRAC Backgro ~1 Samples, 
Surface-Water Data Set 

\ 
s‘ 

PARAMETER RESULT NJAL PARAMETER 

Hexachlorobenzene 

Hexachlorobutadlene 

Heuchlomcvdownbdisne 

RESULT QUAL 

10 u 

lo u 
10 II 

PARAMETER RESULT QUAL PARAMETER 

coban 

CoPpbr 

RESULT QUAL 

2 lJ 
4 UJ - 

2-hexanone 

3-chkropmpene 

4-methyl-2-pantmona 
Awhme 

5 u 

10 u 

5 u 
3 II 

f-m&hvinaDhthalsne 10 u 

2-mdhylnaphthalena 

Awnsphlhens 

Awnaphthylene 

Anthrawna 

Cyanide 1.5 UR 

- lmtl 4 u -- 
Lead 3.2 U 

- Manganese 2 UJ - 
hleruny 0.36 

- - 
ACdOfliile 10 u 

Acrddn 20 UR 
Acrylonitrik 20 u 
Banzana 2 II Nickel 

Salanium 

sitm 

Thallium 

4 u 

4 u 

2 u 

4 UJ 

- - 
Bis(2-chhwdaopropyi)ether 20 u 
Bmmodichkmmethane 2 u 

Bromdam 2 u Chr 
Dibenzo(~,h)anlJuacene 

fluomnthum 

flwmna 

Indeno(lJN%ma 

10 u 

10 u 

10 u 

10 u 

10 u 

Bromomdhana 2 II Vanadium 

2blc 

PasticidsJPC~ 

2.4,5-T 
2,4,5-TP (ritvax) 

2,4-D 

4.4-DDD 

4,1-DDE 

4.C-DDl 

AM-In 

dpha-WC 

Amdu-1016 

Ardor-1221 

2 u 

2 IA 

0.097 u 

0.097 u 

0.087 u 

0.04 u 

0.04 u 

0.04 u 

0.02 u 

0.02 u 

0.12 u 

0.12 u 

Carbon disufido 

Carbon tabachlorlda 

Chlombenzene 

Chloroethane 

5 u 

2 u 

2 u 

2 u 
Chlomkum 7 II PhanalllJtmm 10 u 

10 u 

Vdatlk Crganlc Compnmds 

Banzana 2 u 
Chlombenzetu 2 u 

Ethy(bOllZOW 2 u 

chkmmdhana 2 u 

Cis-1,3dkhkropmpano 2 u 

Dibmmochkmm&ana 2 u 
Dibmmomdhana 2 u 

NJDII~~~OM to II 

Nl6ObOlKOM 

o,o,dlathylpkata 

O-tdUldlM 

pdlmathylamlnwzobna 

p+hsnyknedismlne 

Pentachkmbuuene 

Pentachkroathane 

Pantachkmnfboben 

.- - 

10 u 

10 u 

10 u 

IO u 

20 u 

10 u 

IO u 

10 u 

Tduana 2 u 

x*nes, kc481 6 u 

BG5 
IBSSW BSSW BmE I 

IOdOmethsM 5 II Amda-1232 0.12 u 

Amckr-1242 0.12 u 

Amdor-1245 0.12 u 

- AfCCkf-1254 0.12 u 
- AfOCkf.1250 0.12 u 

- b&-BHC 0.02 u 
-- Chlordane 0.25 u 

de&BHC 0.02 u 

- Dlddrln 0.04 u 

- Endusulfan I 0.02 u 
Et&s&fan II 0.04 u 

Endwulfan sutlata 0.04 u 

Endrln 0.04 u 

- Endrln aIdehyde 0.04 u 

gamma-BHC. (Wane) 0.02 u 

Heptachkr 0.02 u 

- Heptachlor apodde 0.02 u 

whlw 0.2 u 

hltiyl parathka 0.05 u 

Par&l&! 0.05 u 

Phomb 0.05 u 

Taxaphene 1 u 
SemIvolatile Organk Compounds 

1,2dkhlomtenzens 2 u 

1.3dlchktinzen. 2 u 
Wdkhkmbenzene . 2 u 

- - 
lxhrtand 20 u 
Mahscrylonlblla 10 u 

Mdhyl matha&ate 10 u 
Mdhylana chbiida 2 u 

Inorganka 

Aluminum 25 u Pentachiorophenol 

Phenawlin 

Phanardhm 

fhnd 

Pmnamlda 

10 u 

10 u 

10 u 

10 u 
ill I1 

AlllhMy 

Anank 

Svium 

Beryllium 

4 UJ 

4 u 
0.5 J 

0.2 u 

Blwana 2 u 

Cadmium 0.4 UJ 

Chromium 2 u 

CDban 2 u 
cawe, 4 w 

CyanIda 1.4 UR 
lnm 4 u 

Lepd 5.1 u 

Mang8nam 2 UJ 

pvram 10 u 

PFidlm 10 u 

sdrde 10 u 

VolMe Organic Compounds 

1,1,1,2-totmchhxoethan~ 2 u 

l,l,l-bkhloroelhans 2 u 

1.1.2.2-tabachkrmthan~ 2 u 

Vinyl rcdata 5 u 
Vinyl chkrida 2 u 

xylenas. Idal 6 u 

804 
SW BISW WRE I 

Inorganks 

Aiuminum 28 u 

Antimony 4 UJ 

Arsenic 6.1 u 

Barium 6.6 J 
~Seryllium 0.2 u 

Cadmium 0.4 UJ 

Chromium 2 u 

1,1,2-bichloroethane 2 u 
M=w 
Nickel 

Se*nium 

SilVU 

0.41 

4 u 

;4 u 
2 u 

l,ldkhkroethane 2 u 
l.ldkhlwwlhene 2 u 
1.2,~bkhkmpmpans ‘2 u 
1.2dibmmo-3shlompropane 2 u 

Thallium 

Vanadium 

zinc 

PesticldeJpcBs 
2,4,5-l 

2.4.~TP (silmx) 

- - 
4 UJ 

2 u 

2 UJ 

0.096 u 

0.096 u 

22Aug-97 

1,2dibromodhans 

1,2dkhkmethane 

1.2dkhlompropane 

2 u 

2 u 

2 u 

2-bubmons 5 u 

2chlorPl,3-butadiine 2 u 
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‘a 
B BRAC Backgro.. _ 

Surface-Water Data Set 
PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER 

Phenanthrens 

RESULT QUAL 

10 u CoDwr 4 u Endosulfan I 

Endosulfan II 

Endosulhn sulfate 

0.024 U 

0.047 u 

0.047 u - - 

Pywne 10 u 
Volstile Organic Compounds 

BJrusns 2 u 

Chlorobenzene 2 u 

EthylbelKOnO 2 u 

TOIU~O 2 u 
Xylsna. total 6 u 

BOB 
6SW B6SW BBRE 

I 
lnorganks 

Aluminum 26 u 

Antimony 4 u 
Arsenic 4 u 

CyDnkk 
Iron 

LSrd 

Manaanw 

1.4 u 

14.7 u 

3 UJ 
2 UJ 

Endrin 

Enddn aldshyde 

gamma-BHC (lindane) 

0.047 u 

0.047 u - 

0.024 u -- - 

. 

Merculy 4.2 
Nkkd 4 u 

Selenium 4 UJ 

Heptachkr 

Hephchlor epoxtde 

Msthoxyzhtor 

Methyl parathion 

0.024 u 

0.024 U - 

0.24 U 

0.059 u - 
SIIVU 

Thallium 
2 tJ 

6.6 u 
PIWhkll on50 u Vanadium 2 u 

2lnc 2 UJ 
P.stkides/PCBs 

2,4,5-T Oaf u 

Phoiats 0.059 u 
TaphWle 1.2 u 
Semtvotatile Organic Compounds 

1,2dkhlorobwuena 2 u 
1.3dkhhxobenzw 2 u 

24,5-Tpww 0.067 u 

2A-D 0.067 u 

4,4'-DDD 0.05 u 

4,4'-DDE 0.05 u 

4.c-DDl 0.03 u 

Mangarmsa 

B&urn 

MSfCU~ 

Barytllum 

Nkkel , 

Cadmium 

Selenium 

Chromium 

Cobalt 

Cyanlds 

Iron 

Lead 

6.1 

2 u 

0.1 u 

0.2 u 

4 u 

0.4 

A u 

u 

2 u 

2 u 

4 u 

t.4 u 

4 u 

3 u 

Meldrin 1.4dkhkmbmKw 2 u 
Awnaphthsne 10 u 
AWMphthylW 10 u 
Anthmwne 10 u 

Endosullan I 0.02 u 
Endwulfan I 

Endwulkn wlfats 

En&in 
Endrin l ldJhydJ 

gamma-BHC (lindano) 

Hspbchb 

Mb em 

0.04 u 

0.04 u 

0.04 u 

0.04 u 

0.02 u 

0.02 u 

0.02 u 

Alddn 0.04 u 
Il*-BHC 0.04 u 

Amck+1016 0.25 u 
Anxkr-1221 0.25 u 

Fmzo(J)JnthnculJ 

~MJ)PyrJf?J 
Benzo(b)lkmranthsna 

~~oWti)wMs 

Ban2o(k)6wranthans 

Chrycene 

Dibenzo(a.h)anthmsne 

Fluoranthene 
Fluomno 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 
10 u 

Arodor-1232 0.25 u 

A&or-1242 0.25 u 

Am&r-1246 0.25 u 

Ardor-1254 0.25 u 

AlUCk+lztlo 0.25 u 

betelic 0.04 u 

Chkfdane 0.5 u 

ddta.BHc 0.04 u 
Dkldrin 0.05 u 

Mahmydb 0.2 u 
Maththyl panlhknl 0.05 u 
PM&hkm 0.05 u 
phamta 0.05 u 
TOX9phOrlO 1 u 
Somivolatite Organic Compounds 

1,2dkhl~nzene 2 u 
1.3+lkhlombenzene 2 u 

Silver 1) II 

Thallium 

Vanadium 

Zinc 

PWtklddPCB8 

2.4.5-T 

2,4,5TP (silvex) 

2,4-D 

4,4'-DDD 

4,4'-DDE 

4,4wDT 

Alddn 

alpha-BHC 

Am&r-1016 

Am&x-1221 

Atudor-1232 

Amcdor-1242 

Aro&r-1254 

Am&r-l260 

beta-BHC 
Chkrdane 

delta-BHC 

Disldrin 

4 u 

2 u 

2 u 

0.067 u 

0.067 u 

0.067 u 

0.047 u 

0.647 u 

0.047 u 

0.024 u 

0.024 u 

0.15 u 

0.15 u 

0.15 u 

0.15 u 

0.15 u 

0.15 u 

0.024 u 

0.29 ‘U 
0.024 U 

0.047 u 

I~wW.Wpyrene 10 u 
- Nsphth~bnne 10 u 

Phenanllmns 10 u 

Pyrsne 10 u 
Volatile Organk Compounds 

Ben?w 2 u 

Chlorobenzsne 2 u 
- EthViLWUUrl@ 2 u 

Toluana 2 u 

Endosultan I 

Endosulfan II 

Endwulfan sullats 

Endrln 

0.04 u 

0.05 u 

0.05 u 

0.05 u 

1.4dichlorobanzane 2 u 

1 -methytnaphthalene 

2-methylnsphthalene 

Awnsphthene 

10 u 

10 u 
10 u Endrin aIdehyde 

gamma-WC (lindane) 

Mb 

tm=hk+e. 

0.06 u 

0.04 u 

0.04 u 

0.04 u 

Awnsphthylene 10 u 
Anthrawne IO u Xylems, total 6 U 

807 
7sw-1 B’ISW-1 BBRE 

I 
lnorgsnks 

9eruo(a)anthmwne 

Benzo(a)pyrene 

9enzo(b)fluonnthene 

~~@,hl)ps~ene 

Benzqfiuoranthene 

10 u 

10 u 

10 u 

10 u 

10 u 

Mahorchb 0.4 u 
Metiyl psrathkn 0.1 u 
PJlJthiWl 0.1 u Aluminum 26 u 

Antimony 4 UJ 
Arsenic 4 u 

Phasts 0.1 u 
ToxlphWW 2 u 
Semivolatik Organk Compouti 

1.2dkhlorobenzena 2 u 

Chv 
Diknzo(a,h)anthnwna 

10 u 

10 u 
Barium 56 u Fluemnthsna rn II 
Beryllium 

Cadmium 

Chromium 

Cobalt 

0.2 u 

0.4 UJ 

2 u 
2 u 

Fluorme 

Indenofl.2.kdtnwene 
10 u 
10 u 

1.3dkhkWObWUMlll 2 u 
1.4dkhkrobenzsna 
Acenaphthsns 

2 u 
10 u NaDhthslsne 10 u 
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BRAC Backgro b Samples 
Surface-Water Data Set 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL 

alpha-WC 0.051 u 

PARAMETER 

2-methylphend 

P-nrphthylamina 

2-nitmanillne 

RESULT QUAL 

10 u 

10 u 
50 u 

PARAMETER 

Hexachlombenzene 

Hexachlombutadisne 

Hexachloroeyclopntadieano 

RESULT QUAL 

10 u 

IO u 

IO u 

Acansphthyiene 

Anthnwne 

Bwuo(a)snthnwne 

Am&r-1016 0.51 u 

Amdor-1221 0.51 u 

Aroclor-1232 0.51 u 

Arockr-1242 0.51 u 
2-nkmphend 

2-pkotine 

3 & Cmethylphend 

3.3diihhxobenzidine 

10 u 

IO u 

10 u - 

m u 

Hexachlwwthans 

HWSChloropropelIB 

Indeno(l,2,3-@pyren@ 

10 u 

IO u 

10 u 

I- 10 u 

tswahds 10 u 

Arack&1245 . “51 11 

Arodc+l254 0.51 u 

Am&r-1280 0.51 u 

bets-BHC 0.051 u 
5methylchdanthraw 10 u 

3-nibusniline sou- 

4-sminobiphenyl 10 u 

4-hMW phenVf ahf 10 u - 

4chkm-3-mathytphenot m u- 

4-chkmaniline m u 

4-chkrophenyt phenyl ether IO u - 

4-nkroWlns 50 u 

4hrodmd 60 u 

Mdh~~lEllO 10 u 

Methyl methsnesulknate 10 u 

N-nUrwodCn-butylsmbm 10 u 

N.nnrwodt-n-propyiamh 10 u 

chlonlma 051 u 

Fluorsn* ID u Chlorobenzllate 

delta-BHC 

Dlslddn 

10 u 

0.051 u 
0.1 u N-nMoscdk4hyismlne 10 u 

N-nkmsodimethylaml~ 10 u 

Naibceam&ykthylsmlns 10 u 

N-nltrocomaphdiW 10 u 

Endwullan I 

Endwuifan # 

O.osl u 

0.1 u Pwana IO u 

Endosulhn sulhk 0.; u 

Endrin 0.1 u 

Vdmtik Oqank Compounds 

Banmlla 2 u 
Chkfubenzerm 2 u 

EUlylbUUSlW 2 u 

4-nitroqulndlnal.8xide 10 u NnRrosopipertdlnr 

N-tliboropyndidllu 

NSphlllSl~ 

NbUbWKOllO 

o,o,o4rkth~phwpt@ 

O-WUidiM 

pdimethyl~mlnoazobanzona 

pphenyknodlsmine 

10 u 

10 u 

10 u 

10 u 

IO u 

IO u 

IO u 

65 u 

Enddn ddehvda 0.1 u 5niboo-D(uldlna 10 u 

7,12dimethyltmnz(a)antMwns 10 u 

a,sdimethytphenethyiamine m u 
Enddn ketone 

gamms-WC (tindane) 

Hepbchla 

Hsptachkr epex+de 
Is&In 

0.1 u 

0.051 u 

0.051 u 

0.051 u 
10 u 

Tdm ,2 II 

XYlww,totrl 6 u 

SWMUl 

IBlBB-7sw I IWO2660 BElfdl . . J 
Irwganks 

Aluminum 145 

Antlmony 2.4 U 

AlSUlk 2.5 
B&urn 7.4 

Acenaphthens 10 u 

AWfNphthyk!N 10 u 

A-- 10 u 

Aniline 10 u 

Anth- 10 u 
K0F-S m u 
Me~lor 0.51 u 

Torrphena 5.1 u 

SamivdaUk Orgmk Compounds 

1,2,4,5-kbxhkmbenz~~1 10 u 

1,2.4-tdchbmbs~ena 10 u 

1.2dkhkmbenzone IO u 

l.3.5tdntbobenzene 10 u 

PUllWhlombelUecU IO u 

m u 
10 u 

10 u 

IO u 

10 u 

m u 

50 u 

10 u 

10 u 

10 u 

m u 

$za ,. 
10 u 
10 u 

Beryllium 

Cadmium 

Chmmlum 

cobs6 

0.17 
0.2 u 

1.3 u 
0.6 u 

10 u 

10 u 

Baruyldwhd 

Bis(2-chkmdhmy)methane 

fm-ch~~ 
Bls(2&ylharyi)phthalste 

Butyi benqi phthalak 
csrbazde 

20 u 

10 u 

10 u 

10 u 

10 u - 

10 u - 

1,3dkhhXQbNUOtlO 10 u 

1,3&Rmbsnz~ns 

1,4dkhkrobenzena 

1,cnsphthoqulnone 

10 u 

IO u 

10 u 

-Pw 
Cyanide 

Iron 
Lead 

2 

10 u 

170 
1.7 u 

sshula 10 u 

Vdatlk Organk Compounds 

1.1,1,2-Wachkr&thsnr 5 u 
Msnganwa 

wry 
Nkkd 
Selsnlum 

12.3 

0.05 u 

1.6 u 
3 u 

Ch- 10 u l,l,l-bkhtonmthsne 5 u 

1,1,2,2-tetrachkfwthsns 5 u 

1.1,2-trichkrwthsne 5 u 

l.ldichlom&hsne 5 u 

Dl-n-butyl phthalsts 2 J - 
Di-n-octyi phIMate 

Lnsllrte 

Dibenzo(a,h)anthrawne 

IO u 

m u - 

10 u - - 

2,4dlmdhylphmd 

2.4dinitmphend 

2.4dinitrddwne 

Bllwr 

Thallium 

Tin 
Vsnadlum 

1.5 u 

3.5 u 

5 u 
2.8 

l.ldkhbmelhene 5 u 

1,2,3tdchkmpm~ne 5 u 

1,2dibmmo-3-chk%opropane 5 u 
1,2dibromo&sns 5 u 

Diberuofunn 10 u - 
2.5dkhktophCMl 

2&dlnttmktuene 

2-awtylsmlndtuorana 

2-chtomnsohthalans 

i0 ii' 

10 u 

m u 
10 u 

w&l)4 phthstate 

Dlmathyl phthalate 

10 u 

10 u 

Diphenylrmine IO u 

Ethyl msthscrylata 10 u 

2chlwophenol 10 .u 

2.methyl+dinitmphend : 50 u 
2-methylnsphtlmlene 10 u 

Pap6of 8 

Ethyl mahsnesutknate 10 u 

Flwnnthene 10 u 

Fluorene 10 u 

zinc 

Pmtkldm/PCBs 

4.CDDD 

4.4’-DDE 
4.4’.DDT 

A&In 

12.8 

0.1 u 

0.1 u 

0.1 u 

0.051 u 

1,2dkhkmethsn~ 

1,2dkhkmethene 

1,2dkhkqmparx, 

2-butanona 
2-chloro.1,~butadiine . 

5 u 

5 u 

5 u 

10 u 

5 u 
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BRAC Backgro, b Samples 
Surface-Water Data Set 

‘) 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER 

2-hsxanone 

3chkropropene 

4-mdhyb2-pentmona 

AWtOlle 

RESULT QUAL 

10 u 

5 u 

10 u 
12 

PARAMETER 

&Ppac 
Cyanide 

Iron 

RESULT QUAL 

1.1 u 

5 u 
61.6 

Barium 3.4 u 1,Mibmmwlhane 

1.2dichlumdhsne 
5 u 
5 u Borvtlium 0.2 u 

1.2dkhlorwthens 5 u Cadmium 

Chromium 

cobalt 

0.4 UJ 

2 u 
2 u 

Lead 1.7 u 1,2dichkropropsne 

2-butanorm 
5 u 

10 u Acmlein m .u Manganese 3.2 
MNCUlV 0.08 u 2chlocb1.3butadisns 

2.hexanone 

3-chlompmpens 

cmethyl-2-pentanona 
AWtOlN 

5 u 

10 u _ 

5 u 

10 u 
10 u 

MnM 
IrOn 
Lead 

4 UJ 

1.4 UR 

5.5 

3.5 u 

Nkkd 1.6 u 

Seknlum 

Sibor 

lhalllum 

Tin 

3 u 

1.5 u 

3.5 u 
5 u 

MSngSMW 2 UJ 

brcwy 0.6 

Nkkd 4 u 

Saknlum 4 u 
SltUU 2 u 

Acrdmln 20 u 

Vsnsdlum 2 AClylOlllMk 10 u 
BmzwKJ 5 u - 

BNmodlchkromdhsrm 5 u - 

carbmtdN&lorkk 5 u 
chkudmnzenb 5 u 

chlcmduw 10 u 

chkxdoml 5 u 

Llffi 1.4 

Pestlcld&PCBs 

4,r-DDo 

4,4’-DoE 

4.4’.DOT 

AkJrln 

d~.BHC 

Am&r-1010 

0.11 u 

0.11 u 

0.11 u 

0.056 u 

0.056 u 

0.58 u 

5 u ThdlbJlll 

Vmsdkm 

Zlm 
PutkidWPCSs 

(sMorobslultds 

Dhndhwto 

Dlsulldan 

Fsmobur 

4 UJ 

2 u 

2 UJ 

50 u 

50 u 

10 u 

10 u 

BromomdhaM 
Carbon disulfide 

csrhonkba~krldo 

10 u 
5 u - 

5 u - 

ChMnb 

Cb-i,2dkhkwwthena 
10 ‘U 

5 u 

CIS-1,3dkh~ 5- u 
LUbmmochkmme#um 5 u 

Chkmberuene 

Chkmethana 

chkdoml 

Chkmmethane 

Cis.l.2dkhlomedmns 

Ckl,3dkhkropmpem 

Dlbr6mwh-w 
oi-w 

DlChkNdllUOfWldhNlO 

Elhvl cvanide 

5 u 

10 u 

5 u 

10 u 

5 u 

5 u 

5 u 

5 u 

5 u 

5 u 

DlbNmomdhaM 5 u 

DkhkmdMuomm.thatw 5 u 
Ethyl cyanida 5 u 

Ati- 0.56 u 

Aroclor-1232 0.56 u 

Am&r-1242 0.56 u 

Amdor-124S 0.56 u 

Am&x-1254 0.56 u 

Am&r-1260 0.56 u 

bOt&BHc 0.056 u 

Chkrdans 0.56 u 

delta-BHC 0.056 u 

Dieldrin 0.11 u 
Endwulfm I 0.056 u 

Endosulfsn Ii 0.11 u 
Endwulfan sulfabs 0.11 u 
Enddn 0.11 u 

kcdrln 10 u 
ElilylbOlKOll~ 5 u 

kadomhans 5 u 
MathWyioilitrilO 5 u 

Methyl methwrylrk 5 u 

KW 10 u 
&l-P 10 u 
Thknazln 10 u 

Somtvddtk Organk Compounds 

1,~4,5-teechlorobanz0M 10 u 

1,2,4-lrkhlombuualm 10 u 

hldhylmls dhido 5 u 
Syrene 5 u 

T&8ChklWttlbM 5 u 
E!hylbOlKOlW 5 u 

kdomdhane 5 u 

MdhXQiOnibilO 5 u 

M&vf -at@ 5 u 

MdhylelN chknkh 5 u 

styrena 5 u 

Teb-achkme4hene 5 u 
Toluene 5 u 

Trans-1,2dkhkemWne 5 u 

Tmns-1,Miich~oropcopene 5 u 

Trsns-1.4dichkm2-bubxm 5 u 

TdChkrodtW~ 5 u - 

1,2dkhkrobanzenc 

1,3,5-t3btilmbenzene 

1,3dkhkmJbs- 

10 u 

50 IJ 

10 u 

Tdwno 5 u 

Tans-1,2dkhkro&hum 5 u 

Tmns-1,3dkhkmpmpcHM 5 u 

Trans-l+dkhloro2-butene 5 u 

Trkh!oroethsne 5 u 

Trkhkmfluommethane 5 u 
Viyi l ate 5 u 

Vlnvl chloride 10 u 

1,3dlnHm&uans 10 u 

1.4dldlklCbNUWS 10 u 

IAdklNM 10 u Enddn aldehyde 

Enddn ketone 

psmma-BHC (lindane) 

Hephdllor 

Hap’achkr epoxide 

Melhokychhx 

ToxaDheno 

0.11 u 

0.11 u 

0.056 u 

0.056 u 

0.054 u 

0.56 u 

5.6 u 

l,Cns~ulnow 10 u 
l-naphthyiaml& 10 u 

ZW,-l 10 u 
2,4,5bkhk+ophenol 10 u 

2.4x~rkhk~h~1 10 u 

2,4dkhkiophend 10 u 

2,4dimehylphenol 10 u 

2.4dMbudmd m u 

Xyhms, ldsl 5 u 

SWMU 2 
I!32sS-&w Kwo2190 BEUd) I Tdchbmfluocomethane 

Vinyl awtate 

Vinyl chlodds 

Xylsnw, total 

5 u 

5 u - 

10 u - 

5 u - 

SWMU 4 

i&w-1 S4sw-1 BSRE I 

Page7of 8 

Aluminum 

Antimony 

Arsimk 

26 u 
4 UJ - 
4 u 

I . . I 
Inorgmks 

Aluminum 25 

Antimony 2.4 U 

Al-W& 4.1 

Barium 9.0 

Beryllium 0.26 

Cadmium 0.2 u 

Volatile Organic Compounds 

1,1.1.2-tetrachlomattmne 5 u 

t.l.l-trkhkroeth~ns 5 u 
1 ,I ,2,2-tetrachkrwthsn 5 u 
1,1,2-mchkrwthsne 5 u 

2,4dlnibxtWuena 

2,Bdkhkmphenol 

2,5dlnkmtoluens 

2-aw4yiamlnofluorene 

2.chkronanhthslmm 

10 u 

10 u 

10 u 

10 u 

10 u 

l,l-dichknx4hane 5 u 
I .ldkhkro&ene 5 .U 
1.2.3-trkhloropropane 5 u 
1.2dibmm&-chkropmp.ane 5 u 

2chkmphewl 

2-m&hyl4,5dinibuphenol 

10 u 

10 u 

22Aug-97 
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PARAMETER RESULT PUAL 

2-methylnaphthalene 

2-methytphend 

2-naphthylamine 

2-niboeniline 

2-nkmphend 

10 ‘u 

10 u 

10 u 

10 u 

10 u 
2-ok&le ‘m II 

3,3’dkhk+obenzidine 

3,3’dimethylbenzldine 

SmethykhdantJwone 

3-niboanilino 

50 u 

!a u 

10 u 
10 II 

4-aminobiphenyi 

4-bmnwhenyt phenyl ether 
4chloro5melhylphenol 

4-chkmanlllne 

10 u 

10 u 

10 u 
10 u. 

BRAC Backgro 
Surface-Water Data Set 

PARAMETER RESULT QUAL 

Fluorene 

Hekachlorobnzsne 

Hexachkrobutadiene 

Indono(l,2$cd)pyrene 

lroph-w 
koealmk 

Mothapyrilene 

Methkl methaneautfonate 

-9 phw ether 10 u 
-YM-d 10 u 
4-nltroanlllne 10 u 
+nltrophend 20 u 

4-nitroqulnolins+xide 10’ u 

Anthncene 10 u 
Anmlte in II .- - 

10 u 

10 u 

10 u 

10 u 
10 u 
10 u 
IO u 
10 u 
rn II 

Butyi benql phthabte 

Chm 
Dt-n&M ohthalato 

10 u 

10 u 
10 u . . 

M-n-octylphthalate 

Diallate 

Dibenzo(a,h)anthmceno 

Oitenzofunn 

Methfl phthalato 

Dbnethyl phthalate 
LXphonylamlne 

Eth* methaqlate 

EthJ methaneaulfonate 

Fluoranthsne 

.- - 

10 u 

IO u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

pdimahytamlnoezobenzene 
p-phenylenediamlne 

Pentechtswbenzeno 

Pentachkmethane 
Pentachkmniiene 

Penkchlaophend 
Phsnawtln 

Phenanthrene 

._ - 

10 u 

20 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 
Phenol in II 

Pmnamide 10 u 

mm@ 10 u 
Pyddlne 10 u 
safmle 10 u 

Vdattk monk Compounda 

1 .l ,1,2-tebach@z&hans 2 u 

l,l.l-blchkmethana 2 u 

1,1,2,2-tebachkfoethane 2 u 
1.1,2-trkhkroethane 2 u ’ 

l.ldkhkmetbane 2 u 
\:ldkhkm&~ne 2 u 
1,2,Michkmpropane 2 u 

1.2~ibmmM-chktopropane 2 u 
1.2dibromoothane 2 u 
1,2dichkroethane 2 .u 
1,2dichkropropane 2 u 

PARAMETER 

2chk~l,3&utadisne 

?.hexanono 

RESULT QUAL PARAMETER RESULT QUAL 

2 u 

5 u 

3-chkmpropene 

4.methyl-2-pentanone 
Acetone 

Aceb3nltrile 

Aaolein 

Acrylonibik 

IO u 

5 u 

10 UJ 

10 u 

20 UR 

20 u 
Benzene 2 u 
Bit(2-chkroieopmpyl)ether 10 u 
&omodichkromehrne 2 u 
BmmokmI 2 u - 
Bmmomethans 

Cahon dieulfide 

2 u 

5 u - 
Carb~kbachkdda 2 u 

- Chkmbenzene 2 u 

- Chkrwthane 2 u 

-- Chkmhnm 2 u 

Chkromethane 2 u 

Cie-1.3diihlompropen 2 u 
- Dibmmochkmmethane 2 u 

DlbmmomOWlN 
DichkmdHkomm&ar 

2 u 

2 UJ - 
Ethyl cyanlda 

EthylbellZMM 

kdome#ane 
taobuland 

hlethacrylonitrik 
Methfl methacrytate 

Methylwechkdde 

20 u 

2 u 

5 u 

20 UR 

10 UJ 

IO u 

5 u 
Btpme 2 u 
TetmchB 2 u 
Toluene 2 u 
Tnne.1.2dichkmethe 2 u 
Trane-1,Mkhkropropene 2 u 
Trans-1,4dichkm-2-butene 10 u 
T&hklWtheM 

Tdchkmttuoromethane 

Vinyl acetate 

Vinyl chloride 

2 u 

2 u 

5 UJ 

2 u 

X~enea, tote1 4 u - 

2-butanone 5 u 
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BRAC Backgro, 1 Samples 
Groundwater Data Set 

PARAMETER RESULT DUAL PARAMETER RESULT QUAL 

IR 1 
lMW4 HMW-6 BBRE 

InorganIca &g/L) 

Aluminum ‘28 u 

Antimony 4 u 

Arsenic 4 u 

Barium 99 u 

Beryllkm 0.2 u 

Cadmium 0.4 u 

Chromkm 2 u 

Cobalt 2 u 
4 u 

w* 1.4 u 
IrOn 1 u 

PARAMETER RESULT QUAL PARAMETER 

EndowNan suifate 
Enddn 

RESULT QUAL 

0.04 u 
on4 IJ 

Heptachlor epoxide 

hlethoxychkr 

Methyl parathion 

0.02 u 

0.2 u 

0.05 u 

Chlordane 

delta-BHC 

Dieldrin 

0.25 u 

0.02 u 

0.04 u 
Parathion OM II EndowlIon I 

Endoeulfan II 

0.02 u 

0.04 u Phorete “M II 

Toxaphene 

ClMW-7 
0.99 u 

IlDPGW-2 B&RE 1 
Heptachkr epoxide 

Methokychkr 
Endoeullan l ulfate 

Enddn 
EndfIn aldehyds 

gamma5HC (lindano) 

Hsptachkr 

tw=hbe 

0.04 u 

0.04 u 

0.04 u 

0.02 u 

0.02 u 

0.02 u 

Meth)i pamthkn 

Parathion 

0.05 u 

0.05 u 
Inorganke (pgIL) 

Aluminum 28 u 
Phorate 005 u Anthony 

Areenk 

Badum 

Beryllium 

4 UJ 

4 u 

8.4 J 

0.2 u 

Toxaphene 1 u 

11 MW-7 HMW-7 BJ%RE 1 0.2 u 

0.05 u 

0.05 u 

0.08 u 

Inocganb CW 
Aluminum 

Antimony 

28 u 

4 w 

Cadmium 0.4 UJ 

Lead 

Manganese 

-urY 

- 
3 .u 

3.2 
0.1 u 

Chromium 

Cobalt 
1 u - 

2 u TorSpheM 1 u 

IR3 
C3MW-8 mwd B&RE I 

Anenk 

Barium 

Beryllium 

Cadmium 

4 u 

7 J 

0.2 u 

0.4 w 

-Pwr 4.3 J 
Cyanide 1.4 UR NkkOl A u 

Beknlum 

Bikmr 

Thallium 

Vanadlum 

- 
4 u 

2 u 

4 u 
3.4 

kwan~ $mU 
Aluminum 20 u Chromium 2 u 

c&Ott 

mr 
Cyanide 

IrOn 

Lead 

2 u 
4 UJ 

1.4 UR - 

4 u 
3.7 u 

Anthony 4 UJ 
Amonk 4 u 

Nickel zim 2 u 
Pe&kld-lPCEa &WI) 

Bedum 11.1 u 
Beryllium 0.2 u 
Cadmium 0.4 u 

Beknlum 
-Silver 

Thallium 

Vanadium 

i!lffi 

PeatkldeafPCBa $g/L) 

2,4.5-T 

2.45W (sk4 

4.1 J 

2 u 

4 UJ 

3.7 J 

2 UJ 

0.1 u 

0.1 u 

2,4.5-T 
2,4.5-TP (shex) 

2,4-D 

4,4’-DDD 

4.+-DDE 

44’.DDT 

Alddn 
l lpha.BHC 

0.1 u 

0.1 u 

0.1 u 

0.04 u 

0.04 u 

0.04 u 

0.02 u 

0.02 u 

Manganese 

Mercury 

Nickel 

Belenlum 

4.1 J 

0.1 u 

4 u 
4 u 

chIomkm 2 u 

cobalt 2 u 
4 u 

IrOn 141 u 
LOad 3 u 

Manganese 

h=v 
Nkkel 

Selenium 

2 u 

0.1 u 

4 u 
4 UJ 

Arockr-1016 

Arcclor-1221 

Am&r-1232 

Arockr-1242 

Amckr-1243 

Arc&r-1254 

AtOCkF1260 

b&O-BHC 

Chkrdane 

delk.BHC 

~elddn 
Endaeutkn ! 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.12 u 

0.02 u 

0.25 u 

0.02 u 

0.04 u 

9.Q2 u 

2,4,5-T 0.097 u 

2,4,5TP (sihw) 0.087 u 

2.4-D o.oe7 u 

4,~-wo 0.04 u 

4,4+-DDE 0.04 u 

4,4’-DOT 0.04 u 

Aldrin 0.02 u 

Bilvu 

Thallium 

Vanadium 

2 u 

4 u 

3.8 

nnc 2 u 
PeeuoldeetPCBe (Iron) 

2,4,5-T 0.1 u 

2.4.~~ (rib+@ 0.1 u 
2.4-D 0.1 u alpha-BHC 0.02 u 

Arc&r-1016 0.12 u 

- Arocior iZi 0.12 u 

Arockr-1232 0.12 u 
-- Arockr-1242 0.12 u 

Pageloi 7 

Arcclor-1248 0.12 u 

Arockr-1254 0.12 u - 
Aroclor-12BO 0.12 u -- 

betsBHC 0.02 u - 

4,4’-Dw 

4.4’.DDE 

4,4’-DDT 

Atddn 

0.03 u 

0.03 u 

0.06 u 
PM u 

.Aroc!or=l26c 

beta-BHC 

Chlordane 

d&a-BHC 

Endoeulfan II 

Endwullan sulfate 

Enddn 

Endrin aldehyde 

gamma-BHC (lindano) 

0.04 u 

0.04 u 

0.04 u 

0.04 u 

0.02 u 

alpha-WC 

A&or-1018 

Arwkr-1221 

Arc&r-1232 

0.04 u 

0.25 u 

0.25 u 

0.25 u 

Dleldrin Of-IA .I1 

Endoeulfan I 

Endosulfen II 
0.02 u 

0.04 u Heptachlor 0.02 u 
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PARAMETER RESULT QUAL 

BRAC Backgro Samples, 
Groundwater Data Set 

PARAMETER 

4.4’.DOT 
Aldtin 

alpha.BHC 

Aroclw-1016 
Aroclor-1221 

Aroclor-1232 

Arockr-1242 
Arockr-1246 

Am&r-1254 

Am&r-1260 

betO-BHC 

Chlwdans 

Chlorobanzikte 
deltaBHC 

Dialdrin 

Dimethoate 

RESULT QUAL 

0.1 u 

0 u 

0 u 

0.4 u 

0.4 u 

0.4 u 

0.4 u 

0.4 u 

0.4 u 

0.4 u 

0 u 

0.8 u 

37.7 u 

0 u 

0.1 u 

37.7 u 
Dinoseb 

DMfOkIl 

Endosulfan I 

Endwulhn II 

Endcsulfan l utfate 

7.5 u 

7.5 UJ 

0 u 

0.1 u 

0.1 U 
Enddn 

Enddn aldehyde 

Famphur 

gamma-BHC flindane) 

0.1 u 

0.1 u 

7.5 u - 
0 u Aluminum 6.3 u 

Antimony 2.6 U 

ImIl 77.6 J 
Toxapherw 3.2 U 
Semivolalfk Organic Compounda fua/~) ..- ~ 
1,2,4.5-tebachkmbanzene 7.5 u 

Patkldes/PtXa @g/L) 
? ‘U 

2,4,5-T * 0.1 u 
2,4,5-TP (sihw) 0 u 
2,4-D 0.1 u 
4,4’-WD 0.1 u 
4.+-DDE 0.1 u 

1.2.4-trkhkmbsnzene 7s II 

1,2dkhkrobaruane 

1.3.~binibobanzane 

1.3-diichkrobanzane 

1.3dinibobenzene 

7.5 u 

37.7 UJ 

7.5 u 
75 II 

l,&diihkrober~ana 

1,4dioxane 

1,4-naphthoqulnone ~~~ 
I-naphthylamina 

2.3.4.~tebachloroohenol 

7.5 u 

7.5 u 

7.5 UJ 
7.5 u 
7s I, 

2,4,5bkhlomphanol 

2A,6Wchkrophe~ 
7.5 u 

7.5 u 

PARAMETER RESULT QUAL 

A- 7.5 u 
Anllina 7.5 u 
Anltuawne 7.5 u 
Aramke 7.5 u 

Benzo(a)anthracene 7.5 u 

Benzo(a)pyene 7.5 UJ 

BenZ0@)Ruoranthsne 7.5 UJ 

~nro(g,h,l)peryiene 7.5 UJ 

Banzo(k)fluoranthans 7.5 UJ 
-PA - - . -‘-%z! -.__. -, 7.5 u 

Bis(2chloroethoxy)methane 7.5 u 

BisPchlo~lhyi)athther 7.5 u 

BlGdhylhwyl)phthalpte 7.5 u 

9W benzyi phthalate 7.5 u 

Chfysana - 7.5 u 

CM-n-butyi phthalak 7.5 UJ 

PARAMETER RESULT QUAL 

Ppidine 

Bafrola 

lnorganka $9/L) 

Aluminum 11.1 u 
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i BRAC Backgro d Samples 
Groundwater Data Set 

\ 
,7 

PARAMETER RESULT DUAL PARAMETER RESULT QUAL PARAMETER PARAMETER RESULT DUAL RESULT QUAL 

AMllllOW 37 u Heptechlor 

Heptechlof epoxide 

kodrln 

0.22 u 

0.22 u 

10 u 

4-chlorophenyi phenyi ether 
4-nitroanlline 

10 v 
10 u - 

N-nHmeodiphenyiamine 

N-niiethylethyiamine 

N-nitmsomorpholine 

Knitroeopiperidine 
N-nkosoovrrolidlne 

10 v 

10 u 

10 VJ 

10 UJ 
. 10 u 

Al-S.dC 17, 

Barium 

Beryllium 

Cadmium 

18.6 J 

0.3 u 
04 UJ 

I-nitropheno! 

4~nitmquinoline-l-oxide 

3-nibootohddine 

7,12dimethytbenz(a)anthracene 

20 “J - 
10 UR _ 

10 u 

10 UJ - - 

Kepone 

Methokychlor 

Methyt parathkn 

Parathion 

10 u 

2.2 u 

0.54 u 

0.54 u 

Chromium 

Cobalt 

GPPef 
Cvankle 

0.8 u 

0.8 u 

1.2 u 
87 

Naphthalene 

Nllene 

o,o,c&thylphcsphcrcthkrate 

c-tduldlne 

pdi~ytamincazcbenzene 

pphenytenedhnlne 

Pentadttcrckruena 

Pentechbmethane 

PsntschloronttWbelKeoa 

10 u 

IO v 

10 v 

10 v 

10 v 

20 UJ 
10 UJ 

10 v~ 

10 UJ 

a.adhnethytphenethytamine 

Acmaphthene 

Acenachthdene 

10 LlJ 

10 u - 

10 u 

Phorate 0.54 u 

sulfotep 

Thionazin 

Tcxaphene 

10 u 

10 u 

10.0 u 

Iron 76.2 J 
Lead 1.8 UJ 

Acdooh- 10 u 

Aniline 

Anthlkene 

Aramlte 

10 v 

10 u 
10 u 

Manganese 

MONXly 

0.6 UJ 

0.1 v 

Semivclatile Organic Ccmpcunda grgrL) 

1,2,4,5tetrachtcrcbenne 10 u 

1,2.4-bichbrcberuene 10 u 
1.2dichbrcbenaene 10 u 

Nicket 

.9elenlwn 

silver 

1.3 I.I. 

4.8 UR 

0.7 u 

Benzo(a)anthracene 

~o(ahw= 
BOlKO@pUOMlUlOllO 

BerudrJ.h.narvtene 

10 u 

10 v 

10 u 
10 UJ 

P-W 10 UJ 

Phenawth 10 v 1.3.5btllltIObUK~ M 1J.J 

Thallium 

Vanadium 

zino 

PacttcidecrPcBa g@L) 

2,4,5T 

2,4,5Tp ww 

7 J 

0.7 u 

1.4 u 

0.21 u 

0.1 u 

1.3diihtcroberuene 
1,3dinkmberuene 

1.4diihkxobenzene 

10 u 

10 u 

10 u 

PheMnthNM 

Phmol 

Pmcamtda 

Wane 
Pwknne 

10 v 

10 UJ 

10 u 

10 v 
10 u 

BOlUo(k)flUOnllthOllO 10 u 
Benzylaknhd 

B&!-ch~methane 

Bis(2MmcethyfjeUter 

Bis(2ethytherryOphthatate 

10 u 

10 u 

10 v 

10 u 

1,4dicxans 10 u 

1.4naphthcquincne 10 UJ 

1-nsphthytamlne 10 u 

2MsMroohlompM 10 UJ 

24,5tnchloraphend 10 UJ 

2,4,5trtchtcrcphenct 10 UJ 

safmle 10 v 

SWMU 2 
$2MW-1 82DPDW01 BSRE I Chryeene 

DI-n-butyt phthalate 

M-r-M phthakte 
Diallate 

10 u 

10 UJ 

10 u 
10 u 

Imnganb WI.) 
Aluminum 56.2 v 

AntlnlOfly 1.0 v 

Arsenk 3.8 u 

Barium 10.5 J 
Beryllium 0.2 v 

Cadmlum 0.3 UJ 

2.4-diihhnoPhenol 

2,4dimeth~phenol 

24dMtroehenol 

10 UJ 

10 UJ 
20 UJ 

Aldrin 0.22 u 

alpha-WC 0.22 u 

Arcctcr-1016 1.4 u 

Amdcr-1221 1.4 u 
Arcdcr-1232 1.4 u 

Arcdor-1242 1.4 u 

Arc&x-1248 1.4 v 

Arc&r-1254 1.4 u 
Am&r-1280 1.4 u 

Me-BHC 0.22 u 

Chkwdane 2.7 u 

Chtcroberuilate 51 u 

detta.BHC 0.22 v 

Dteldrin 0.43 u 

olmethoate 51 u 
Dinoseb 10 UJ 

Obenzo(a.h)anthrac 
Dibenzduran 

10 u 
10 u - - 2,4dinkmtoluene 10 u 

2,6-diilomphenol 10 UJ 
2.5dinitrotduene 10 u 

Diethyl phthalate 

Mmethyt phthalate 

Diphenyiarnlne 

Ethyl methacrytate 

Ethyt methanesutkmate 

Flucranthene 

Fkicrene 

10 u 

10 v - 

10 v 

10 u 

10 u - 

10 u 
10 u 

2-ecetytamlndtuorene 

2chtorcnachthalene 
10 v 
10 u 

Chromium 0,s u 

cobslt 0.0 u 
ichloroohenol 10 UJ cappsr : 0.8 u 

Cndde 0.d v 
2methytJ,5dinttrophenol 

2-rnethytnaphthatene 

Pmethylphend 

Znaphthylamine 

10 UJ 

IO u 

10 UJ 

10 v 

IIWI 161 u 
HsxPchknoberuene 

Uexachlombutadlene 

Hexechkqclopentadiene 

HeYXhkNoethan+ 

Hewzhloropropene 

indenc(l,2,3cd)p~ 

kophorone 

reo&ro* 

10 u 

10 v 

10 u 

10 u 

10 u 

10 VJ 

10 u 
iii ii 

Lead 

Manganese 

h=uY 

1.3 VJ 

3.7 J 

0 u 
2.niboanillne IO v 

2-nkrophend 10 UJ 
2.okoline 10 u 

Nkkd 
9etenlum 

Sitar 

Thallium 

1.6 u 

4.0 UR 

0.5 u 

3.3 UJ 
DlSUltoton 

Endoeulfan I 

Endwdfan II 

Endcsukan suliate 

10 UJ 

0.22 u 

0.43 u 

0.43 u 

3.3’dichtombenzidine 

S.IAimethtiberzid!ne 

51 UJ 

5? I.! 
Vanadlum 

Zim 

PeattddmBs (v@L) 

2.4.5T 

2,4,5TP (silwt) 

0.0 u 

3.3 u 

21 u 

1 u 

3methvkholanthmne 10 UJ Methapyrilene 

Methyl methaneeuifonate 

N-nkmeodi-n-butylamine 

N-Mroso-dl-n-propytamine 

N-nitroeodiethyiamine 

N-nitroecdimethytamine 

51 u 

10 u 

10 u 

10 u 

10 u 

10 u 

%nitroanlline 

Camlnoblphenyt 
10 u 

10 u Endrln 0.43 u 

Endrin aldehyde 

Famphur 

gamma-9HC gindane) 

0.43 u 

10 u 
0.22 u 

Cbromophenyi phenyl ether 

4chlorc-Snethylphenol 
4-chloroenlline 

10 .u 

10 UJ 

10 u 
24-D 2.1 u 
4.4’DDD 0 u 
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BRAC Backgro, ‘1 Samples 
Groundwater Data Set 

PARAMETER RESULT QUAL 

4$-DDE 0 u 

4,4’-DDT 0 u 
Aldrin 0 u 

alpha-BHC 0 u 
Aroclor-1016 0 u 
Ardor-1221 0 u 

Arockr-1232 0 u 
A&or-1242 0 u 
Aroclor-1248 0 u 
At-odor-1254 0 u 
Am&r-l 260 0 u 
bas*BHC 0 v 
Chkrdane 0.1 u 
delta-BHC 0 u 
Dielddn 0 u 
Endosulfan I 0 u 
Endosullan II 0 v 
Endosulfan sulfab 0 u 
Endrin 0 u 
En&in aldehyde 0 u 
gamma-BHC (lindano) 0 u 

HwJ-hh 0 u 

Heptachkrepoxlde 0 v 

M-b 0.1 u 
Methyl parathkn 0 u 
Par&Ion 0 u 
Phorab 0 u 

Toxaphene 0.7 u 

2Mw-1 SZMW-1 BmE I 
Inorganke (wn) 

Uumlnum 93.0 u 

AllUlIWly 2.6 u 
Arsenk 4.0 u 

’ PARAMETER RESULT QUAL PARAMETER RESULT QUAL PARAMETER 

Cyanide 

Iron 

RESULT QUAL 

1.4 u 
!#2 u 

Pesticides/PC& (pg/L) 

2,4.5-T 0.21 u 
2,4,5TP (silvex) 0.1 u 

2,4-D 0.21 u 
4,+-DDD 0.0% u 

4.4’-DDE . 0.030 u 

I#-DDT 0.039 u 

Aldrin 0.02 u 

alpha-BHC 0.02 v 
Ardor-1016 0.12 u 

Aroclor-1221 0.12 u 

Arc&x-1232 0.12 u 

Aroclor-1242 0.12 u 

Am&r-1248 0.12 u 

ArodOr-1254 0.12 u 

AtWkX-1200 0.12 u 

beta-BHC 0.02 u 

Chkrdane 0.25 u 

detta-BHC 0.02 u 

Dieldrin 0.030 u 
Endosulfan I 0.02 u 
EndowIf& II 0.030 v 
Endosulfan sulfate 0.039 v 

Lead 

Manganese 
MOKJU~ 

Nkkel 

3 UJ 

11.0 u 

0.1 u 

4 u 
Selenium A 1J.I 

Silver 

Thallium 

Vanadium 

zinc 
PestkideeA’CBa @g/L) 

ChMlate 

olmethoate 

2 v 

4 u 

2 u 

2 UJ 

10 v 

10 u 
Ohc6eb 

DiSUM 

Famphur 

lsodrln 

10 u 

10 v 

10 u 

10 u 

sulfotep 

Thknazln 

1,2,4.!%t@mchkrobenzene 

1,2.4-bkhkmbenrena 

1,2dkhkrobsruene 

1.3.5btnltmbenzene 

l.3dkhlOl-ObOMOW 10 u 
1.3dinltmbanrene rn I, 
1,4dkhkmbenzene 

1.4dkxane 

1.4-naphthoquhcne 

l-n@thylamine 

23,4,r3Mrachkmphend 

24,5-trichkrophend 

f4.5bkhkwKv!d 
2.4dkhkmohenol 

.I - 

10 u 

10 u 
10 u - 
10 u 

10 u 

10 u 

10 u 
lrl II 

Toxaphene 0.08 u 

2MW-4 S2MW4 MRE I 
Inorganics (pgJL) 
Aluminum 11.1 u 
AlltllllOlly 2.6 u Phonte 0.053 v 

Toxaphene 1 u - 

SWMU 4 
MW-I S4MW4 BRRE 1 

hwganks (pg/L) 

2.4dlmethvlohend rn 1, 

2,4diniW#enol 

2,4dhdtrdduene 

2.5dkhkrwhend 

.20 u 

10 u 
10 II 

2,fJdlnitrotoluene 10 u 
2-aCetyiamlnofluomne 10 u 
2chkmnapMhalene 10 u 
24lkroohenol ItY LJ 

Lead Aluminum 20 u 
Antlrnony 4 UJ - 
Atsenic 13.7 u 

Barium 11 u 
Ben4lium l-l’ 
--.,-.----- 

Cadmium 

Chromium 

2 u “.. 

0.4 UJ 

2 u 

Manganese 
krcury 

Nkkei 

4.1 J 

0.1 u 

2.7 u 2-methyi4.6dinHrophend 

2methylnaphthalene 

2-methyiphenol 

10 u 

10 u 

10 u 

Selenlum 

Silver 

Thallium 

Vanadium 

zinc 

4.8 UR 
“7 II -.. - 
4.5 UJ 

0.88 u 

5.2 

IrOn 

Lead 

Manganese 
Menury 

Nkkel 

07.4 J 

1.8 UJ 

10.3 -J 

0.13 

1.7 u 

2-naphthylamlne 10 u 
2Mmaniline 40 II Cobalt 

copper 

2-u 

4 u 2-nitropha+lol 10 u 
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BRAC Backgro., 
Groundwater Data Set 

PARAMETER RESULT QUAL 

2-akoline 10 u 

PARAMETER RESULT QUAL 

Acetonii* 10 u 
ACmleln 20 u 

kiyfonitrite 20 u 
aeruene 2 u 

PARAMETER 

Lead 

M*ngrnsse 

Memury 
Nkkd 

RESULT QUAL 

3 u 

2.2 

0.24 

4 u 

PARAMETER 

Hexachloropropene 

Indeno(l,2,3-cd)pyme 

Isophorcm 

ISOSOhOlS 

Methawrilane 

RESULT QUAL 

IO u 

10 tJ 

10 t-l 

10 u 
10 IJ 

3,5dichlombenridlne 50 u 

3,3’dlmethylbenzidina 20 u 

Smbthykholanthrene 10 u ’ 
Snitroanlllna 10 u Eis(2-chkroiqxopflether IO u 

Bromodihloromethanc, 2 u 

Brwndoml 2 u 
ammomethmne 2 u 

Belenlum 

SilVW 

Thmlllum 

Vanadium 

ZinD 

P&icides/PCBs (pg/L) 

chlorobenziktm 

Dlmethomh 

Dlncwb 

Dl8uKoton 

Famphur 
lsodrln 

4 u 

3.3 

4 u 

3.9 

2 u 

50 u 

50 u 

10 u 

IO u 

10 u 
10 u 

4-mminoMphenyl 10 u 
4-bromophulyi phenyl 8uler IO u 

4chkrrM-methylphenol 10 u 

4chtomaniline 10 u 

Methyl methmM8ulfonste 10 u 
N-nitmwdi-n-but$amlne 

N-nitrosodi-n-propyiamine 

N-nitroscdiethylsmlne 

N-nltrosodimethylrmine 

Nnitrosodiphenytamln 

N-nWylethylamlns 

N-nlbaKwnaphdins 

N-nkmsopipartdlne 

N-dbOSOpyrrdMi~ 

NOphthOlSM 

NibobOlKO~ 

o,o.c4rlethylphosphorothlomtm 

o-totuidirw 

pdlmetJtylaminosroben*ne 

pphsnylendirmim 

Pentachkrobenzsna 

PWltWh*M 

Pentachkmnitmbenzana 

PentachtonMend 

10 il 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

IO u 

10 u 

10 u 

10 u 

20 u 

IO u 

IO u 

10 u 
10 u 

Carbon disuifids 

Cwbontotrachkrida 

Chkrobanzene 

Chlomethane 

5 u 

2 u - 

2 u - 
2 u 

4&omphsnyl pheinyl other 

4-methylphend 

4-nemwllliM 

4-nltrophsnol 

4-nlbuqulndine-1.ozd& 

Snnm4wuMlw 

7,124im&qlbenz(a)arWacerw 

l .adimethylphenolhylamirm 

ken*phthmM 

AconmphfJtylins 

A-* 
Anllina 

AdI- 

Ammita 

B8nzo(*)*nthmom* 

ko@)pYrm 
Bmzo(b)tluormntheno 

Bsnzo@,h.l)pwiene 
Em2qk)nuorPnthmne 

bruyl l kohol 
Bis(2=chtom&oay)metharw 

BiS(24OfWthyOOth,lhw 

Bi8(2-ethythexyt)phthatrts 

eutyl betuyl phthal*tcJ 
Chw 
Di-n-buh.4 nhthalab 

Dl-rboctyl phttvmlate 

Dirllate 

Dibetuo(a,h)anthmcsne 

Dhuofumn 

Diethfl phthalate 

Dimethyl phthalate 

Dlphenylmmine 

Ethvl methcicrvlate 

Ethyl mathanesulfonste 

Fluomnthene 

Fluorene 

Hexachlombanzeno 

Hexachlorobutadisne 

Hexachlorocyclopenbdiene 

Hexachlorwthans 

IO u 

10 u 

10 u 

10 u 

IO u. 

10 u 

10 u 

10 U 

10 u 

10 u 

IO u 

10 u 
10 u 

IO u 

IO u 

10 u 
10 u 

10 u 

10 u 

IO u 
10 u 

10 u 

10 u 

10 u 
IO u 
10 u 

10 u 

IO u 

io u 

10 u 

IO u 

10 u 

IO u 

IO u 

10 u 

10 u 

10 u 

IO u 

10 u 

10 u 
IO u 

Chhrofnnn 2 u 

Chlommahrne 2 u 
Cl%1,3dkhlompropmw 2 u 

DibMnochkmmeulmnm 2 u 

Dibmmomtirns 2 u 
Dichkuodinuomm~ne 2 u 

Ethyl cyanIda 20 u 
Ethvlbenrene 2 u 

10 u 

SUMP 10 u 

l?dondn 10 u 

Bemkol*tilo Drg*nlo Compounds (pgk) 
kdom84hane 

kobutmnol 

M84llmayIontwle 

Math)4 mathmaylata 

M~ohlcdda 
t!avmne 

5 u 

20 u 

10 u 

IO u 

5 u 
94 

1,2,4,5tetmchlomberue~ 10 u 

1,2,+bkhkwbwKum 

1,2dkhkrobwene 

1,3,3-bfnitmbenzene 

1,3dkhkmbUK~M 

1,3dlnilrokntens 

1.4dkhkrdmnzena 

1,4dbXOM 

1,4-nsphthoqulmne 

I-ruphlhyiamina 

2.3,4.~tik 

10 u 

10 u 

50 u 

10 u 

IO u 

10 u 

10 u 

10 u 

10 u 

IO u 

Phenacattn 

Phenanthmno 

Phenol 

Pronamide 

10 u 

10 u 

10 u 

10 u 

Tebschkrwthnn 

TOlUeCn 

Tmm-1,2diihlcmelhens 

2 u 

2 u 

1.2 J 
Pvmne IO u Tmncl,3dichkmpropena 2 u 

Tmml,4dkhtom2-butem 10 u 

TrlcMMosthene 2 u - 

TrkhkMlMWK4M~ 2 u - 
Vinyl mcutatm 5 u 

Vinyl chkride 2.4 

xykrw8. total 4 u - 

SWMU 5 
sMw4 smw-4 B(LRE 

I 
Imwb CM-) 

Pwidins IO u 

Bmlrok 10 u 

Volatile Drgank Compounds (pgiL) 

1.1,1.2-t&achkmethoroahsnb 2 u 

l,l,l-bichkroethane 2 u 

24,54rkhkn&mQ! 10 u 

2.4.S.Uchtomohand 10 u 

2,4dkhkmphenal 

2,4dlmethylphenol 

10 u 

IO u 
1 ,I .2,2-tetrachlcmettmne 2 u 
1,1.2-trkhkrwthane 2 u 

l.ldichtoroethans 2 u 
1.ldlchtomethene 2 u 

2,4dlnitmphend 20 u 

2,4dinHmtoluena IO u 

2Wkhbrophad ,I0 u 

2,Odlnitmtotueno 10 u 

2-mwtyimmkolluomns 10 u 

2.chlomnsDhthslene IO u 

l,2,3-trkhloropropane 2 u 

1,2dibromo-3+hlompmpane 2 u 
1,2dibromo&hane 2 u 

1,2dichkroathsns 2 u 

Aluminum 20 u 
AiltiiilOlly 12.6 u - 

AReniC 0.4 u 2.chkrophenol 10 u 

2-me3hfl-4,0dlnltrophmd 10 u 

2-in8thylrq9hthiiinm $0 ii 

2nethylphenol 10 u 

2-nophthyismlne 10 u 

2-nitrwnillne 10 u 

2-nibophenol 10 u 

2-pkoline 10 u 

3.5dkhkmbenzidine 50 u 

22-Aug-97 

Rarium R 
1.2dichl&opropane 

2-butanone 

2chlorw1,3&tadien 

2-hexanone 

2 u 

5 u 

2 u 
5 u 

Seryilium 

Cadmium 

Chromium 

cadt 

Page5d 7 

CoPpsr 
Cyanide 

Irm 

1.2 u 

1.2 u 

2.1 
2 u 

Bchloropropene 

4-methyl-2-psnhnone 

ACOtOllCl 

IO .u 

5 u 

10 u 

4 u 
1.4 ‘U - 

31.1 u 
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PARAMETER RESULT QUAL 

BRAC Backgro, Samples J 
Groundwater Data Set 

PARAMETER 

3,3’dimelhylbenzldins 

3-mathyfcholanthrana 

SnHroanllina 

RESULT QUAL 

so u 

IO u 

10 u 

PARAMETER 

kohorone 

RESULT QUAL 

10 u 

PARAMETER 

.!3ilw 
Thallium 

Vanadlum 

RESULT QUAL 

2 u 

4 u 
2 u 

kosafmla 10 u 
MethapylilrnS 

Mathy( matJlanasullonats 

N-nitmodl-n-buMamlna 

50 u 

10 u 
10 u 

Csminobiphenyi 10 u zinc 
PeslkidwtPCQa (p@/L) 

Chlcmbenzilata 

Dimathoats 

Dinoseb 

Disulfoton 

Famphur 

lsodtln 

KSlWllS 

2 u 

50 u 

50 u 

10 u 

10 u 

10 u 

10 u 

10 u - 

-ylphti 10 u 
4-nHroanilkw 10 u 4-bromophenyl phql athar .I0 u 

khWmsthylph*nol 10’ u N-nitxwdi-n-pmpyfamkw 10 u 4--M-l 
Cnlboquinoll~l-oxkk 

5-llitrootdUldiM 

7,12dimSthylbmu(a)anfhrwSna 

l ,adknsthylphuhylamins 
-ph- 
hewn 
-0 
Anllina 

20 u 

10 UR 

IO u 

10 u 

10 u 
10 u 
10 u 
IO u 
10 u 

4-chlofoanili~ 10 u 

-l-Phm mh+wr 10 u 

4-mmm-l 10 u 

4-nlboanlllns 10 u 

4-n- 20 u 

4-fllbOqUlnoli~ld~ 10 UR 

N-nlbwodic&hylamina 10 u 

N-nitrosodinwthylamin 10 u 

N-nkacdiphanylamins 

N-ll~ykJthyl~inS 

N-NbWlWWiM 

N-nknmopipwidine 

N-nibosomwolldins 

10 u 

10 u 

10 u 

10 u 
10 u 5nltro+~uMIna 

7,12dinWtyllmnz(a)anthracena 

l .adlmelhylphw+iamina 
Acsnaohthana 

10 u 

10 IJ. 

IO u 
10 u 

sulfotaa 1n II .- - 
lhknazln 10 u - - 
Qemirdalik Drgank Compounda (ppn) 

1,2,4,S~-ene 10 u 
1,2,44dchkrobanzm~ 10 u 

Naphthalena 

NibObOlK~Ml 
10 u 

10 u Anthmcmla 10 u 

o.o.o.~y IO u 

O4OhddlllO 10 u 

pdimSfhyiamlnoazoknr*nS 10 u 

Aramlta 10 u 
Acsnaphlhylans 

Anilina 

hlh- 

10 u 

IO. u 

10 u 
.I0 u 

Eanzofa)anth- 

Sanzolabvmna 1,2dkhkmbenrena 

1,3,5bbt~ana 
10 u 

50 u 20 u 

10 u 

10 u 

10 u 

10 u 

1,3dkhkmbafKOM 10 u 
Ammb 

l3anm(a)anth- 
WaW- 
0mzo(b)flltoranthena 

10 u 

10 u 

10 u 

10 u 

1.3dkilrokmrSllE 10 u 
IJdkhkmbaWMO 10 u 
1.4dkxrW 10 u 

Phanacatln 10 -~iJ 

Phenanihrmw 10 u 

Phenol 10 u 

PmnamldS 10 u 

10 u 

pvridlm IO u 

safrole 10 u 

W.h.i)wW- W.h.i)wW- 10 u 10 u 

EkrKo(k)nuonnthana EkrKo(k)nuonnthana 10 u 10 u 

-am -am 10 u 10 u 

BirQ-chkmhxy)mathana BirQ-chkmhxy)mathana IO u IO u 
Bisf2.chkroathvns(her BiS(2&MXthyl)OthOI 10 u 10 u 
Bis(Zamyl~phthala~ Qis(Zamyl~phthakb 10 u 10 u 

fwb.nrVlml- fwb.nrVlml- 10 u 10 u 

Chm Chm 10 u 10 u 
fJiab&l ahlhalata Dcn-butyl mkb 10 u 10 u 

VolaUk Organk Compounds (pgilJ 

Methyl mathaagata 10 u 

cMw-6 SSMW.6 EWE 
J 

Inorganks (&I.) 

Dibenzdumn 10 u 

Dl+M+phthrw 
Dlalkta 

Dlbenzo(a,h)anlhmcana 
Dlbandumn 

10 u 

10 u 

10 u 
10 u 

Aluminum 28 u 
Anthony 4 u 

AMk 27.3 U 
Baiium 112 

Ethyl msthacrylats 
Elhylme4hann- 

Fluonnlhana 

Flwrans 

DMhyl phthalatS 

DImethyl phfMab 

Mphonylamlna 

Ethylmathacrylata 

10 u 

10 u 

10 u 

10 u 

2-melhyinaphthakna 

~~ylphsnol 
2-naphthylamlns 

2-nitrmniline 

10 u 

10 u 

10 u 
10 u - 

Betylllum 

Cadmium 

Chromium 

0.2 u 

0.43 u 
2 u 

Ethy(maulanuulfonata . 

Fluomnthew 

F!UO!!!!W 

Hewhlombenzwa 

Haxachkmbut4dkna 

10 u 

10 u 
10 tg 

IO u 

10 u 

Cobalt 2 u 
2-nnmphend 10 u - &PW 

Cyanids 

bvn 
Lead 

4 u 

1.4 u 

20.2 u 
9 u 

&pidiM 

3,SdMombenzidine 

3,3dinwth7WnzkJii 

Pago8d r 

10 u 

50 u - 

so u - 
smath)4cholanthrana 
3-niboanilifw 

4-amlnoblphan~ 

4-bmmoph~nyl phwtyl *the, 

10 u 

10 u 

IO u - 

10 u - 

llldenw,23od)pymna 
kophomw 
laosafrok 

Msthaiyrikma 

Melhyt me(haneSWonats 

N-nbsodbbutylamlne 

22-Aug-97 

Hwachlaocyclopantadlum 10 U 

Hexachbwthane 10 u 
Manganass 

Mercury 
Nickel 

4.4 

0.19 . 
4 u Hexachlomwowne 10 u 

10 u Selsnlum 4 u 
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PARAMETER RESULi QUAL 

N-nbmop~dlns. 

.- - 
PdilMwamln 10 u 
p-phon$en~hmln* 20 u 
PWWCh-OM 10 u 
Pmkchkmathana 10 II 

PWbChlWOllitroklK~ 10 u 

pm- 10 ‘U 
Phenawun 10 u 
Phenanuuene .lO u 
PhMOl 10 u 
Pmnamkk 10 u 

10 u 
PVlldlM 10 u 

Bafmk 10 u 
Volatlk Organk Compounda (wn) 

Mathyl methaqlate 10 u 

SWMU 7 
7MW-2 SIMW-2 BaRE I 

Harbwes WU 
2,4,S.T 0.1 u 

2.4s~ wtw 0.1 u 
2,4-D 0.1 u 

Inorganh Cpn) 
Aluminum 28 u 
Antimony 4 u 
Arsenk 
Barium 

6.7 u 
e4 

Seryillum 

Cadmium 

Chmmlum 

cobalt 

0.2 u 

0.4 u 

2 u 
2 II 

BRAC Backgro )l Samples 
Groundwater bata Set 

PARAMETER 

Sihw 

Thallium 

Vanadium 

Zinc 

Pmtkid&PCBs (pg/L) 

4,c-DDO 

4.4?9oE 

4,4’-DDT 

Alddn 

alpha-WC 

Arockw1016 

AmckG1221 

Amckr-1232 

Am&r-1242 

Arodor-1248 

Am&x-1254 

AKCIU-1200 

bata-BHC 

chkndane 

delta-WC 

Dlelddn 
Endtwlfin I 

Endosulfan H 

EndasuUanu~Uab 

bdrln 
Endtin l ldehpla 

gamma-WC (lindane). 

He@achlor 

HOpbChkf+tXidE 

Mahmychb 
Msthyl pwathkn 

Panthkln 

Phonto 

ToOaphWlS 

RESULT QUAL 

2 u 

4 u 

2 u 

2 u 

0.00 u 

0.00 u 

0.00 u 

0.04 u 

0.04 u 

0.25 u 

0.25 u 

0.25 u 

0.25 u 

0.25 u 

0.25 u 

0.25 u 

0.04 u 

0.5 u 

0.04 u 

0.00 u 

0.04 u 

0.00 u 

0.00 u 

0.00 u 

0.08 u 

0.04 u 

0.04 u 

0.04 u 

0.4 u 

0.1 u 

0.1 u 

0.1 u 

2 u 

PARAMETER RESULT QUAL PARAMETER RESULT QUAL 

4 u 
:.: u 

29.0 u 

3 u 
Mangansss 

h4arcury 
Nickel 

Seknlum 

2.3 

0.23 
4 u 

4 u 
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Appendix C 

Part 4 - Data Quality Objectives Sample Number Calculation 

, / mh 



Most Conservative Optimal Sample Size Estimates by Medium from Gilbert Equation”’ 

GW INORGANIC Iron 41.720 43.240 

I 

bwM3) 
voc styrene 3.400 0.450 I 
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TtNUS Environmental Forms 



“\ 
3 
/ 

Equipment Calibration Log 

instrument (Name/Model Number/ Serial Number): 

Manufacturer: Date Purchased: 

Name and Number of Rental Agency (if applicable): 

Calibration Initial 
Date/Time Settings 

Standard./ Adjustments 
Gas Procedure Made Final Settings Signature Comments 



BROWN and ROOT 
cnrt~rD/rnrnArnfrn I 

flELD LOG OF BORING WELL NO.- 

SHEI OF L-IV Ylnwlulv1Llu 1-L 

IROJECTZ 

rRllJJNG CONTRACTOR: 

)RILLER’S NAME: 

IRILL RIG TYPE: 

IORING METHOD: 

iOlE DIAMETER: 

;AMPUNG Ml3HOD: 

iAMM ER WGT.: 

:ONDlTIONS: 

-- - 

JOB NO.: BORING NO.: 

LOGGED BY: TOTAL DEPTH: 

SURFACE ELEV.: DATUM: 

START, TIME: DATE: 

FINISH. TIME: DATE: 

WATER DEPTH: 

DATE: 
.. -$-- 

TIME: I 

DROP HGT: BACKFlLl.ED. TIME: DATE: 

LOCATION OF BORING: 

NOTES: EDITED BY/DATE: 



OVERBURDEN 
MONliORiNGWELLSHEE? 

METHOD - 
DEVELOPMENT 

ELD GEOLOGIST 

GROUND 

ELEVATION OF TOP OF SURFACE CASlNG : - 
ELEVATION OF TOP OF RISER PIPE: 

STICK - UP TOP OF SURFACE CASING: 
STICK - UP RISER PIPE : - 

TYPE OF SURFACE SEAL: 

I.D. OF SURFACE CASING: 
TYPE OF SURFACE CASING. 

RISER PIPE I.D. 
TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 

TYPE OF BACKFILL: 

ELEVATION/DEPTH TOP OF SEAL: 

DEPTH TOP OF SAND PACK: 

ELEVATION / DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 

I.D. OF SCREEN: 

TYPE OF SAND PACK: 

ELEVATION / DEPTH BOTTOM OF SCREEN: . / 

ELEVATION I DEPTH BOTTOM OF SAND PACK: / 
TYPE OF BACKFILL BELOW OBSERVATION 



MONJTORING WELL SHEET 

PROJECT 
PROJECT NO. 
ELEVATION 
FIELD GEOLOGIST 

LOCATION 
DRILLER - 

DRILLING 
BORING METHOD - 
DATE . DEVELOPMENT 

METHOD - .._- 
Ground 
Ehivotion 

Flush mount 

.-: 

) ! ** > 
. . . 

.: 
-1 

. . a. I ‘I. 

. I 

-ELEVATION TOP OF RISER: 

-TYPE OF SURFACE SEAL: 

-TYPE OF PROTECTIVE CASING: 

I.D. OF PROTECTIVE CASING: 

-DIAMETER OF HOLE: - 

-TYPE OF RISER PIPE: - 

RISER PIPE I.D.: - 

-TYPE OF BACKFILL/SEAL: - 

,DEPM/ELEVATlON TOP OF SAND: / 

.DEPTH/ELEVATlON TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE x LENGTH: 

/ 

- 

‘TYPE OF SAND PACK: 

DIAMETER OF HOLE IN BEDROCK: 

-DEPlH/ELEVATlON BOTTOM OF SCREEN: 

DEPTH/ELEVATION BOTTOM OF SAND: 

‘DEPTH/ELEVATION BOITOM OF HOLE: 

BACKFILL MATERlAL BELOW SAND: 

/ 

/ 

/ 

-. 



Brown & Root Environmental 

/“““- 

WELL DEVELOPMENT FORM 

Well Number 

Site Name 

Date and Time Well Installed 

Well Stickup ft above/below grade 

Total Depth Of Well ft below top of casing 

Static Level Before Purging ft below top of casing 

Inside Diameter of Well inches 

One Casing Volume gallons 

V=O.l632h (2 inch diameter casing) 

h=height of water column 

WELL DEVELOPMENT NOTES 

_,. c,., 

Date Time Begun 

Developed By 

Method(s) Used 

Casing Volumes Removed 

Time Completed 



SAMPLE LOG SHEET 

q Monitoring Well Data 
q Domestic Well Data 
n Other-. Brown & Root 

y’- Environmental 

Page - of 

BY- 

Project Site Name Project Site Number 
B&RE Sample ID Source Location 

End Purge (hrs.): 

Total Purge Time (min.): 

Total Amount Purged (gal.): 

Monitoring Reading: 

Sample Data & Time: . 
I I 

Sample Data 

/ pH S-C. Temp. c°C) Egd& / Dgo. samiled By: 

Signature(s): 

Typ.e of Sample 

Cl Low Concentration 

q High Concentration 

0 Grab 

Cl Composite 
q Grab - Composite 

I I 
Observations/Notes: 

I 1 

Dup # 

MSMSD 

Date Shipped 

Time Shipped 

Lab 



Brown & Root Environmental 

SAMPLE LOG SHEET 

- 
Page of 

U Surface Water 

‘n Water QA/QC Blank Sample 
q Trip Blank 
cl Rinsate Blank 
0 Field Blank 

’ q Ambient Condition Blank 

. 

Project Site Name Project Site Number 

B&RE Sample Name Sample Source or Location 

PH 

Surface Water Data 

1 Temp. (“C) Dissolv. 02 Color 

I 

Elect. Conduct.(mS/cml 

3 

Observations/Notes: 

Sampled By (Print): 

Sampled By (Signatures): 

Analysis 1 Preserv. 1 Bottle Lot #s 

I I I 

Laboratory Ship Date/Time 



Brown & Root Environmental 

SAMPLE LOG SHEET 

Cl Surface Soil 

q Subsurface Soil 

q Sediment 

Page Of- 

fl Other 

Project Site Name Project Site Number 

B&RE Sample Name Sample Source or Location 

Sample Method: 

Sample Depth: 

Sampled By (Print): 

Sampled By (Signatures): 

Concentration of Sample: 
q Low 0 Medium 0 High 

Sample Date and Time: 

Color: 

Sample Description: 

FID Reading of Sample (if appropriate): 

Type of Sample: 
0 Composite q Grab 

0 bservations/Notes: 

k 
Analyses Shipment \ 

Laboratory Ship Date/Time I 
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1.0 PROJECT DESCRIPTION 

1.1 INTRODUCTION 

This quality assurance (QA) document has been prepared by Tetra Tech NUS, Inc. (TtNUS) on behalf of 

the United States Navy Southern Division Naval Facilities Engineering .Command and the Naval Air 

Station (NAS) Key West, Key West, Florida, under the Comprehensive Long-Term Environmental Action 

Navy (CLEAN) Contract Number N62472-90-D-1298, Contract Task Order (CTO) 032. This QA 

document and other associated documents, including the Workplan and Health and Safety Plan (HASP), 

and the Tetra Tech NUS, inc., FDEP CompQAP No. 980038, August 24, 1998, constitute the project 

planning documents for the Supplemental Site Investigation (SSI) to be performed at the NAS Key West. 

This quality assurance document presents the organization, objectives, planned activities, and specific 

Quality Assurance/Quality Control (QA/QC) procedures associated with the Workplan for the SSI. 

Specific protocols for sampling, sample handling and storage, chain-of-custody, and laboratory and field 

analyses are described. All QA/QC procedures are structured in accordance with applicable technical 

standards, the Naval Facilities Engineering Service Center (NFESC) guidance document “Navy 

Installation Restoration Laboratory Quality Assurance Guide (February 1996), and United States 

Environmental Protection Agency (U.S. EPA) Region IV and the Florida Department of Environmental 

Protection (FDEP) requirements, regulations, guidance, and technical standards. 

1.2 FACILITY DESCRIPTION 

A description of the NAS Key West, including its location, size and borders, site condition, and natural and 

manmade features, is provided in Section 1.3 of the SSI Workplan. 

1.3 PROJECT OBJECTIVES 

This section discusses the overall project objectives and the anticipated target parameters and intended 

data uses for both field and laboratory analytical data. 

1.3.1 Overall Proiect Obiectives 

The objective of the work will be to investigate and characterize several properties identified for closure 

under the Base Realignment and Closure (BRAC) Act of 1992. The investigation will include co,llecting 

AIK-98-0521 E-l -1 CT0 0032 
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surface soil, subsurface soils, groundwater screening samples, and swipe samples and installing and 

sampling permanent groundwater monitoring wells. The characterization of the BRAC sites is necessary 

in order to facilitate the closure and transfer of the property. 

1.3.2 Project Taraet Parameters and Intended Data Uses 

This section discusses the field and laboratory analytical information to be generated during the course of 

the investigation. Field parameters and intended data uses are discussed in Section 1.4.2.1. Laboratory 

’ parameters and intended data uses are discussed in Section 1.4.2.2. 

1.3.2.1 Field Parameters 

Field parameters will include those associated with the completion of soil borings, installation and 

development of monitoring wells, and collection of soil and groundwater samples. Field measurements 

will include only those measurements completed with simple field instrumentation. 

Field measurements of total VOCs will be completed using a Flame Ionization Detector (FID). These 

measurements will be used to screen samples and verify that organic concentrations are not of a 

I ‘-?r magnitude that would cause health and safety concerns. 

Field parameters including pH, specific conductance, turbidity, and temperature will be completeci for all 

aqueous phase samples. These measurements will be used to support monitoring well development and 

purging of stagnant water from well casings. Specific conductance and pH will also be used as general 

indicators of water quality. 

1.3.2.2 Laboratory Parameters 

The analytical methods to be used for analysis of the NAS Key West samples have been selected based 

on existing information regarding the use of the facility. The suite of analyses for environmental samples 

collected during the NAS Key West BRAC SSI includes Target Compound List (TCL) volatiles (VOCs) 

TCL semivolatiles (SVOCs), TCL polychlorinated biphenyls (PCBs), and Target Analyte List (TAL) metals. 

Additionally, if associated aqueous waste is not present, any drums of solid investigation derived waste 

(IDW) will be sampled as discussed in Section 6.0 of the Workplan. These samples will be analyzed for 

the full regulatory list of Toxicity Characteristic Leaching Procedure (TCLP) parameters. Tables E-l-l 

through E-l-4 provide a summary of all target laboratory analytes and associated estimated quantitation 
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TABLE E-l-l 

ESTIMATED QUANTITATION LIMITS (EQLs) -TARGET COMPOUND LIST ORGANICS 
NAS KEY WEST, FLORIDA 

PAGE 1 OF 3 

Parameter 
EQL’ Aqueous EQL’ Solid 

Samples2 Samples3 

(l-w) (icdkg) 
VOLATILE ORGANIC COMPOUNDS 
SW-846 METHOD 8260a/8260b 

11 .l -Dichloroethane I 1 I 1 I 
1 ,l-Dichloroethene 1 1 
1 ,l ,l -Trichloroethane 1 1 
1 ,1,2,2-Tetrachloroethane 1 1 
1 ,1,2-Trichloroethane 1 1 
1,2-Dichlorobenzene 1 1 
1.2-Dichloroethane 1 1 
1,2-Dichloropropane 1 1 
1,3-Dichlorobenzene 1 1 
1,4-Dichlorobenzene 1 1 
2-Butanone 5 5 
2-Hexanone 5 5 
4-Methyl-2-pentanone 5 5 
Acetone 5 5 
Benzene 1 1 

I Bromodichloromethane I 1 I 1 I 
Bromoform 1 1 
Bromomethane 1 1 
Carbon disulfide 5 5 
Carbon tetrachloride 1 1 
Chlorobenzene 1 1 
Chloroethane 1 1 
Chloroform 1 1 
Chloromethane 1 1 

Icis-1.2-Dichloroethene I 1 I 1 I 
cis-1,3-Dichloropropene 1 1 
Dibromochloromethane 1 1 
Ethylbenzene 1 1 
Methylene chloride 1 1 
Stvrene 1 1 

ITetrachloroethene I 1 I 1 I 
Toluene 1 1 
trans-1,2-Dichloroethene 1 1 
trans-1,3-Dichloropropene 1 1 
Trichloroethene 1 1 
Vinvl chloride 1 1 
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TABLE E-l-l 

ESTIMATED QUANTITATION LIMITS (EQLs) -TARGET COMPOUND LIST ORGANICS 
NAS KEY WEST, FLORIDA 

PAGE 2 OF 3 

Parameter 
EQL’ Aqueous EQL’ Solid 

Samples2 Samples3 

(Kw (w/kg) 
SEMIVOLATILE ORGANIC COMPOUNDS 

[2,4-Dichlorophenol 
2,4-Dimethylphenol 10 333 
2,4-Dinitrophenol 20 667 
2,4-Dinitrotoluene 10 333 
2,6-Dinitrotoluene 10 333 

[2-Chloronaohthalene I 10 I 333 I 
2-Chlorophenol 10 333 
2-Methylnaphthalene 10 333 
2-Methylphenol 10 333 
2-Nitroaniline 10 333 
2-Nitrophenol 10 333 
3,3’-Dichlorobenzidine 50 1,670 
3&4-Methyiphenol 10 333 
3-Nitroaniline 10 333 

/4.6-Dinitro-2-methvlohenol I 10 I 333 I 
4-Bromophenyl-phenylether 10 333 
4-Chloro-3-methylphenol 10 333 
4-Chloroaniline 20 667 

/4-Chlorophenyl-phenylether 10 333 
4-Nitroaniline 10 333 
4-Nitrophenol 20 667 
Acenaphthene 10 333 
Acenaohthvlene 10 333 
IAnthracene I 10 I 333 I 
I Benzoiajanthracene I 10 I 333 I 

\ I 

Benzo(a)pyrene 10 333 
Benzo(b)fluoranthene 10 333 
Benzo(g,h,i)perylene 10 333 

/ Benzofk)fluoranthene I 20 I 333 I 
I Bis(2-chloroethoxvlmethane I 10 I 333 I 
Bis(2-chloroethyl)ether 10 333 
Bis(2-chloroisopropyI)ether 10 333 
Bisf2-ethvlhexvhohthalate IO 333 
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TABLE E-l -1 

ESTIMATED QUANTITATION LIMITS (EQLs) - TARGET COMPOUND LIST ORGANICS 
NAS KEY WEST, FLORIDA 

PAGE 3 OF 3 

Parameter 
EQL’ Aqueous EQL’ Solid 

Samples2 Samples3 

hw (t-&kg) 
SEMIVOLATILE ORGANIC COMPOUNDS 
SW-846 METHOD 827ObI827Oc 

PCBs 
SW-846 METHOD 8081/8082 
Aroclor-1016 
Aroclor-1221 

0.125 4.17 
0.125 4.17 

IAroclor-1232 I 0.125 I 4.17 I 

1 Estimated Quantitation Limit; as specified by General Engineering Laboratories in their 
21 October 1997 RFP response. 

2 Aqueous (groundwater, surface water) samples. 
3 Solid (surface soil, sediment) samples. 
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TABLE E-l -2 

ESTIMATED QUANTITATION LIMITS - TARGET ANALYTE LIST (TAL) INORGANICS 
NAS KEY WEST, FLORIDA 

Parameter 

Estimated Quantitation Limit’ 

Aqueous Samples’ Solid Samples3 

(PW Ow/W 
Aluminum 50 2.5 

Antimonv 10 0.500 

Arsenic 5 0.250 

Barium 5 0.250 

Bervllium 5 0.250 

1 Cadmium I 50 I 0.250 I 
Calcium 100 5.0 

Chromium 5 0.250 

Cobalt 5 0.250 

I Copper I 5 I 0.250 I 
Iron 50 2.5 

Lead 5 0.250 
Magnesium 10 0.500 

Manganese IO 0.500 
I Mercurv I 0.2 I 0.033 I 
Nickel 5 0.250 
Potassium 100 5.0 

Selenium 5 0.250 
I Silver I 5 I 0.250 I 
I Sodium I 100 I 5.0 I 
Thallium 
Tin 

Vanadium 

10 0.500 
IO 0.250 

5 0.250 
IZinc 5 0.250 

1 As specified by General Engineering Laboratories in their 21 October 1997 RFP response. 
2 Aqueous (groundwater, surface water) samples. 
3 Solid (soil, sediment) samples. 
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TABLE E-l-3 

,/‘r.. 

,I -,. 

ESTIMATED QUANTITATION LIMITS (EQLs) - TOXICITY CHARACTERISTIC LEACHING 
PROCEDURE (TCLP) ORGANICS 

NAS KEY WEST, FLORIDA 

EQL’ Solid 
Parameter Samples2 

(w/L) 
VOLATILE ORGANIC COMPOUNDS 
SW-846 METHOD 1311 FOLLOWED BY METHOD 8260a18260b 
1 ,l-Dichloroethene I 0.001 
1.2-Dichloroethane 0.001 
1,4-Dichlorobenzene 0.001 
2-Butanone 0.005 
Benzene 0.001 
Carbon tetrachloride 0.001 
Chlorobenzene 0.001 
Chloroform 0.001 
Trichloroethene 0.001 
Tetrachloroethene 0.001 
Vinyl chloride 0.001 
SEMIVOLATILE ORGANIC COMPOUNDS 
SW-846 METHOD 1311 FOLLOWED BY METHOD 827Ob/827Oc 
2,4,5Trichlorophenol 0.01 
2,4,6-Trichlorophenol 0.01 
2,4-Dinitrotoluene 0.01 
2-Methvlohenol 0.01 

, I 

3&4-Methylphenol 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pvridine 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
NA 

HERBICIDES 
SW-846 METHOD 1311 FOLLOWED BY METHOD 8151/8151a 

12.4-D I NA I 
/2,4,5-T NA I 
PESTICIDES 
SW-846 METHOD 1311 FOLLOWED BY METHOD 8081/8081a 
alpha-Chlordane 2E-05 
Endrin 4E-05 
gamma-BHC (Lindane) 2E-05 
gamma-Chlordane 2E-05 
Heptachlor 2E-05 
Methoxychlor 2E-05 
Toxaphene 0.001 

NA - This information was not available from General Engineering Laboratories 
as part of their 21 October 1997 RFP response at the time of publication. 
It will be obtained from the lab prior to analysis. 

1 Estimated quantitation limit, as specified by General Engineering Laboratories in thetr 
21 October 1997 RFP response. 

2 Solid investigation-derived waste (IDW) samples. 
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TABLE E-l -4 

ESTIMATION QUANTITATION LIMITS - TOXICITY CHARACTERISTIC LEACHING 
PROCEDURE (TCLP) INORGANICS 

NAS KEY WEST, FLORIDA 

Solid Samples’ 

Arsenic 

Parameter (mg/L) 
0.005 

Barium 0.005 
Cadmium 0.005 I 
Chromium 

Lead 

0.005 

0.005 

Mercury 0.002 I 
Selenium 

Silver 
0.005 

0.005 

1 As specified by General Engineering Laboratories in their 21 October 
1997 RFP response. 

2 Solid investigation-derived waste (IDW) samples. 
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limits (EQLs). Analytical methods are further discussed in Section 7.0 of this QA document. As discussed 

in Section 3.0 of the Workplan and presented in Appendix B of the Workplan, medium-specific action 

levels have been selected for each analytical parameter. In some cases, the standard EQLs associated 

with the applicable SW-846 methods may not be sufficient to meet the specified action levels. The action 

levels will be incorporated into the laboratory statement of work (SOW) so that, where possible, methods 

can be modified to decrease the EQLs to an acceptable level. In the event this is not technically, possible, 

then action levels will be re-evaluated on a case-by-case basis. 

1.4 SAMPLE NETWORK DESIGN AND RATIONALE 

The design and rationale of the sampling and analysis plan is discussed in detail in Section 3.0 of the 

Workplan. Figures displaying the location of all proposed sampling locations are provided therein. 
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2.0 PROJECT ORGANIZATION 

The management of all QA aspects of the project are the ultimate responsibility of the Navy. Each 

contractor assigned to individual tasks has the responsibility to fulfill the objectives of each task and 

ensure the quality of the data generated by the task. At the direction of the Navy, TtNUS has overall 

responsibility for the BRAC SSI to be performed at NAS Key West. Further discussion of project 

organization and management is provided in Section 6.0 of the Workplan. 
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall Quality Assurance (QA) objective for this project is to develop and implement procedures for 

field sampling, chain-of-custody, laboratory analysis, and reporting that will ensure quality, representative 

data. Intended data uses are described in Section 1.3.2 of this QA document. Procedures for sampling, 

chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of data, internal quality 

control, audits, preventive maintenance of field and laboratory equipment, and corrective action are 

described in other sections of this QA document. 

The PARCC parameters (precision, accuracy, representativeness, comparability, and completeness) are 

qualitative and/or quantitative statements regarding the quality characteristics of the data used to support 

project objectives and ultimately, environmental decisions. These parameters are discussed in the 

remainder of this section. Specific routine procedures used to assess the quantitative parameters 

(precision, accuracy, and completeness) are provided in Chapter 12.0 of this Appendix. 

3.1 PRECISION 

,’ ‘. x-x 

3.1 .l Definition 

Precision is a measure of the amount of variability and bias inherent in a data set. Precision describes the 

reproducibility of measurements of the same parameter for samples under similar conditions. The 

equation for determining precision is as follows: 

RPD = 
Amount in Sample - Amount in Duplicate 

x 100% 
0.5 (Amount in Sample + Amount in Duplicate) 

3.1.2 Field Precision Obiectives 

Field duplicate precision monitors the consistency with which environmental samples were obtained and 

analyzed. Field duplicate results for solid matrix samples are considered to be precise if the relative 

percent difference (RPD) is less than or equal to 50 percent. Field duplicate results for aqueous matrix 

samples are considered to be precise if the RPD is less than or equal to 30 percent. Field precision is 

assessed through the collection and measurement of field duplicates at a rate of 1 duplicate per 10 

environmental samples. 
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3.1.3 
,/“‘” 

Laboratorv Precision Obiectives 

Laboratory precision QC samples are analyzed at a frequency of 5 percent (i.e., one quality control 

sample per 20 environmental samples). Laboratory precision is measured via comparison of calculated 

RPD values and Precision Control Limits specified in the analytical method or by the laboratory’s QA/QC 

Program. 

Precision for organic analyses will be measured via the RPDs for matrix spike/matrix spike duplicate 

(MSMSD) samples. Precision for inorganic analyses will be measured via RPDs for laboratory 

duplicates. Internal laboratory control limits for precision, which are typically set at three times the 

standard deviation of a series of RPDs, will be used by the laboratory for evaluation of precision. 

3.2 ACCURACY 

3.2.1 Definition 

, “*\ I 

Accuracy is the degree of agreement between an observed value and an accepted reference value. The 

equation for determining accuracy is as follows: 

“/ R = Amount in Spiked Sample - Amount in Sample 
0 x 100% 

Known Amount Added 

(%R = Percent Recovery) 

3.2.2 Field Accuracy Obiectives 

Accuracy in the field is assessed through the use of rinsate and trip blanks and is ensured through 

adherence to all sample handling, preservation, and holding times. Accuracy and precision requirements 

for field measurements (total VOCs, pH, specific conductivity, temperature, and turbidity) are ensured 

through calibration as discussed in Chapter 6.0. 

3.2.3 Laboratory Accuracv Obiectives 

_,_c -x 

Accuracy in the laboratory is measured through the comparison of a spiked sample result against a known 

or calculated value expressed as a percent recovery (%R). Percent recoveries are derived from the 

analysis of known amounts of compounds spiked into deionized water [i.e., laboratory control sample 

(LCS) analysis], or into actual samples (i.e., surrogate or matrix spike analysis). Laboratory control 

samples measure the accuracy of laboratory operations, while surrogate and matrix spike analyses 
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measure the accuracy of laboratory operations as affected by matrix. Laboratory control sample and/or 

matrix spike analyses are performed with a frequency of one per twenty associated samples of like matrix. 

Surrogate spike analysis is performed for all chromatographic organic analyses. Laboratory accuracy is 

assessed via comparison of calculated %R values with Accuracy Control Limits specified in the analytical 

method or by the laboratory’s QA/QC Program. Evaluation of laboratory method blanks and.cali,brations is 

also a means of assessing laboratory accuracy. 

Accuracy for organic analyses will be measured via the percent recoveries for surrogate spikes and matrix 

spike/matrix spike duplicates. Accuracy for inorganic analyses will be measured via percent recoveries for 

matrix spikes and laboratory control samples. Internal laboratory control limits for accuracy, which are 

typically set at three times the standard deviation of a series of %R values, will be used by the laboratory 

for evaluation of accuracy. 

3.3 COMPLETENESS 

3.3.1 Definition 

i ii?... 

Completeness is a measure of the amount of usable, valid analytical data obtained, compared to the 

amount expected to be obtained. Completeness is typically expressed as a percentage. The equation for 

completeness is as follows: 

Completeness = 
(number of valid measurements) 

(number of measurements planned) 
x 100% 

The ideal objective for completeness is 100 percent (i.e., every sample planned to be collected is 

collected; every sample submitted for analysis yields valid data). However, samples can be rendered 

unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed), errors 

can be introduced during analysis (e.g., exceedance of holding time, loss of instrument sensitivity, 

introduction of ambient laboratory contamination), or lack of homogenousness in the sample can become 

apparent (e.g., extremely high field duplicate RPDs). 

These instances result in data that do not meet QC criteria. Based on these considerations, 95 percent is 

considered an acceptable target for the data completeness objective. If critical data points am lost, 

resampling and/or reanalysis may be required. 
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Laboratory data for the NAS Key West SSI will be reviewed, involving the evaluation of results based on 

holding times, blank contamination, and field duplicate precision. Data rejected as a result of this review 

process will be treated as incomplete data. 

3.3.2 Field Completeness Obiectives 

Field completeness is a measure of the amount of valid field measurements obtained from all the field 

measurements taken in -the project. Field completeness for this project is expected to be at least 95 

. percent. 

3.3.3 Laboratorv Completeness Obiectives 

Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all 

the laboratory measurements taken in the project. Laboratory completeness for this project is expected to 

be at least 95 percent. If critical data points are lost, resampling and/or reanalysis may be required. 

3.4 REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness is an expression of the degree to which the data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at an individual sampling point. 

Use of standardized sampling, handling, analytical, and reporting procedures ensures that the final data 

accurately represent actual site conditions. - 

3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is dependent upon the proper design of the sampling program and will be satisfied by 

ensuring that the Workplan is followed and that proper sampling techniques are used. The sampling and 

analysis plan for the NAS Key West SSI was designed to provide data representative of facility conditions. 

During development of the sampling and analysis plan, consideration was given to past waste disposal 

practices, existing analytical data, physical setting and processes, and constraints inherent to the 

CERCLA program. The rationale of the sampling and analysis plan is discussed in detail in Chapter 4.0 of 

the Workplan. 
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3.4.3 Measures to Ensure Representativeness of Laboratorv Data 

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting 

sample holding times, and analyzing and assessing duplicate samples. 

3.5 COMPARABILITY 

Definition 

Comparability is defined as the confidence with which one data set can be compared to another 

(e.g., between sampling points; between sampling events). Comparability is achieved by using 

standardized sampling and analysis methods and data reporting formats (including use of consistent units 

of measure and reporting of solid matrix sample results on a dry-weight basis). Additionally, consideration 

is given to seasonal conditions and other environmental variations that could exist to influence data 

results. 

3.5.2 Measures to Ensure Comparability of Field Data 

Comparability is dependent upon the proper design of the sampling program and will be satisfied by 

ensuring that the Workplan is followed and that proper sampling techniques are used. It Is also 

dependent on recording field measurements using the correct units. Field measurement units are further 

discussed in Section 9.1 .l. 

3.5.3 I Measures to Ensure Comparability of Laboratorv Data 

Planned analytical data will be comparable when similar sampling and analytical methods are used and 

documented. Results will be reported in units that ensure comparability with previous data and with 

current state and Federal standards and guidelines. Laboratory measurement units are further discussed 

in Section 9.1.2. 

3.6 LEVEL OF QUALITY CONTROL EFFORT 

Trip blank, rinsate blank, method blank, field water blank, field and laboratory duplicate, laboratory control, 

and matrix spike samples will be analyzed to assess the quality of the data resulting from the field 

sampling and analytical programs. In addition, duplicate field measurements will be completed for 

temperature, pH, specific conductance, and turbidity. 
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External QC measures (i.e., field quality control samples) consist of field duplicates, trip blanks, and 

equipment rinsate blanks. Information gained from these analyses further characterizes the level of data 

quality obtained to support project goals. Each of these types of field quality control samples undergo the 

same preservation, analysis, and reporting procedures as the related environmental samples. Each type 

of field quality control sample is discussed below. 

Field duplicates are either two samples collected independently at a sampling location (e.g., surface 

water), or a single sample homogenized and split into two portions. (Where VOCs are to be analyzed, the 

VOC sample aliquots are containerized first to avoid loss of constituents, then the remaining :sample 

matrix is homogenized.) Field duplicates are collected and analyzed for chemical constituents to measure 

the precision of the sampling and analysis methods employed. The level of the QC effort will be oiie field 

duplicate for every 10 or fewer investigative samples. 

Trip blanks, consisting of distilled water, will be submitted to the laboratory to provide the means to assess 

the quality of the data resulting from the field sampling program. Trip blanks pertain to samples for VOC 

analysis only. Trip blanks are used to assess the potential for contamination of VOCs resultir:g from 

contaminant migration into sample containers during sample shipment and storage. Trip blanks are 

prepared by the laboratory prior to the sampling event, shipped to the site with the sample containers, and 

kept with the investigative samples throughout the sampling event. They are then packaged for shipment 

with other VOC samples and sent for analysis. There should be one trip blank included in each sample 

shipping container that contains samples for VOC analysis. At no time after trip blank preparation are 

their sample containers opened before they reach the laboratory. 

Equipment rinsate blanks are obtained under representative field conditions by collecting the rinse water 

generated by running analyte-free water through sample collection equipment after decontamination and 

prior to use. One equipment blank will be collected per 20 pieces of like-equipment. If pre-cleaned, 

dedicated, or disposable sampling equipment is used, one rinsate blank per type of equipment used must 

be collected as a “batch blank.” Rinsate blanks are analyzed for the same chemical constituents as the 

associated environmental samples. 

One field water blank will be collected for each different water source used in cleaning and 

decontamination. These blanks will be analyzed for the complete set of environmental parameters 

presented in Tables E-l-l and E-l-2, and will be used to ensure that field water sources are not a source 

of contamination. 

Method blank samples are generated within the laboratory and used to assess contamination resulting 

from laboratory procedures. Laboratory duplicate samples are analyzed for inorganic parameters to check 
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for sampling and analytical reproducibility. Matrix spikes provide information about the effect of the 

sample matrix on the digestion and measurement methodology. All matrix spikes for organic analyses are 

performed in duplicate and are hereinafter referred to as MS/MSD samples. 

MS&LSD samples are investigative samples. Soil MS/MSD samples require no extra volume for VOCs or 

extractable organics. However, aqueous MS/MSD samples must be collected at triple the volume for 

VOCs and extractable organics. One MS/MSD sample will be collected/designated for every 20 or fewer 

investigative samples per sample matrix. 

The level of QC effort provided by the laboratory will be equivalent to the level of QC effort specified under 

the appropriate SW-846 method parameters to be tested. 

AIK-98-0521 E-3-7 CT0 0032 



Rev. 1 
1 II25198 

4.0 SAMPLING PROCEDURES 

Field sampling procedures for the NAS Key West BRAC SSI are discussed in detail in Section 3.0 of the 

Workplan. The Workplan addresses the following sampling procedures and field investigation tasks: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

,i’ r̂. 
. 

Field Documentation - Section 3.4.3 

Sample containers, preservatives, and volume requirements - Section 3.45 

Field equipment calibration - Section 3.4.7 

Soil sampling technique - 3.4.10.1 

Groundwater screening sample collection - 3.4.10.2.1 

Monitoring well installation and sampling - Section 3.4.10.2.2 

Groundwater-level measurement - Section 3.4.10.2.4 

Decontamination procedures - Section 3.4.11 

Sample packaging and shipment - Section 3.5.1.4 

Sample Quality Control - Section 3.5.2.2 

Surveying - Section 3.6 

Waste handling - Section 5.0 
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5.0 CUSTODY PROCEDURES 

Custody is one of several factors that are necessary for the admissibility of environmental data as 

evidence in a’ court of law. Custody procedures help to satisfy the two major requirements for 

admissibility: relevance and authenticity. Sample custody is addressed in three parts: field sample 

collection, laboratory analysis, and final evidence files. Final evidence files, including all originals of 

laboratory reports and purge files, are maintained under document control in a secure area. A sample or 

evidence file is under custody if: 

l The item is in the actual physical possession of an authorized person 

l The item is in view of the person after being in his or her possession 

l The item was placed in a secure area to prevent tampering 

l The item is in a designated and identified secure area with access restricted to authorized personnel 

only 

The chain-of-custody (COC) report is a multi-part, standardized form used to summarize and document 

‘“_ pertinent sample information, such as sample identification and type, matrix, date and time of collection, 

preservation, and requested analyses. Furthermore, through the sequential signatures of various sample 

custodians (e.g., sampler, airbill number, laboratory sample custodian), the COC report docLiments 

sample custody and tracking. Custody procedures apply to all environmental and associated field quality 

control samples obtained as part of the data collection system. 

5.1 FIELD CUSTODY PROCEDURES 

The FOL (or designee) is responsible for the care and custody of the samples collected until they are 

relinquished to the analyzing laboratory or entrusted to a commercial overnight courier. COC reports are 

completed for each sample shipment. The reports are filled out in a legible manner using waterproof ink 

and are signed (and dated) by the sampler. Pertinent notes, such as whether the sample was field 

filtered, or whether the sample is suspected to be high in contaminant concentration, are also indicated on 

the COC report. Information similar to that contained in the COC report is also provided on the sample 

label, which is securely attached to the sample bottle. COC report forms and sample labels will be 

supplied by the laboratory subcontractor. In accordance with NFESC guidelines, samples for chemical 

constituent analysis must be sent (for next-day receipt) to the laboratory within 24 hours of collection. 
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Full details regarding sample chain-of-custody (including use of custody seals and sample shipment 

protocols) are contained in Section 3.5 of the BRAC SSI Workplan. Section 3.4.3 of the BRAC SSI 

Workplan discusses other field records. Copies of all field data forms are provided in Appendix C of the 

BRAC SSI Workplan. All sample records are eventually docketed into the TtNUS project central file. 

5.2 LABORATORY CUSTODY PROCEDURES 

When samples are recejved by the laboratory subcontractor, the laboratory’s sample custodian exa.mines 

each cooler’s custody seals to verify that they are intact and that the integrity of the environmental 

samples has been maintained. The sample custodian then signs the COC report. The custodia’n then 

opens the cooler and measures its internal temperature. The temperature reading is noted on the 

accompanying COC report. The sample custodian then examines the contents of the cooler. Sample 

container breakages or discrepancies between the COC report and sample label documentation are 

recorded. The pH of chemically preserved samples is checked using Hydrion paper and recorded. All 

problems or discrepancies noted during this process are to be promptly reported to the TtNUS Task Order 

Manager. Inter-laboratory chain-of-custody procedures and specific procedures for sample handling, 

storage, dispersement for analysis, and remnant disposal will be followed as specified by the subcontract 

laboratory’s SOPS and/or QA Plan. 

,, ^*. 

5.3 FINAL EVIDENCE FILES 

The TtNUS central file will be the repository for all documents that constitute evidence relevant to 

sampling and analysis activities as described in this QA document. TtNUS is the custodian of the 

evidence file and maintains the contents of these files, including all relevant records, reports, logs, field 

notebooks, photographs, subcontractor reports .and data reviews in a secure, limited access location and 

under custody of the TtNUS facility manager. The control file will include at a minimum: 

. Field logbooks 

. 

. 

. 

. 

Field data and data deliverables 

Photographs 

Drawings 

Soil boring logs 

Laboratory data deliverables 

Data review reports 

Data assessment reports 

Progress reports, QA reports, interim project reports, etc. 

All custody documentation (chain-of-custody forms, airbills, etc.) 
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Upon completion of the contract, all pertinent files will be relinquished to the custody of the Navy. 
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All instrumentation used to perform chemical measurements mustbe properly-calibrated prior to use in 

order to obtain valid and usable results. The requirement to properly calibrate instruments prior to use 

applies equally to field instruments as it does to fixed laboratory instruments. Field instrument calibration 

is discussed in Section 6.1. Laboratory instrument calibration is discussed in Section 6.2. 

6.1 FIELD INSTRUMENT CALIBRATION 

Field instrument calibration is discussed in Section 3.4.7 of the attendant Workplan. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

,.- ‘--. 

Calibration procedures for a specific laboratory instrument will consist of initial calibration (generally 3 to 

5 points), initial calibration verification (inorganic methods only), and continuing calibration verification. In 

all cases, the initial calibration will be verified using an independently prepared calibration verification 

solution. 

All standards used to calibrate analytical instruments must be obtained from National Institute of 

Standards and Technology (NIST) or through a reliable commercial supplier with a proven record for 

quality standards. All commercially supplied standards must be traceable to NIST reference standards, 

where possible, and appropriate documentation will be obtained from the supplier. In cases where 

documentation is not available, the laboratory will analyze the standard and compare the results to an 

EPA-supplied known or previous NIST-traceable standard. 

The calibration procedures and frequencies used by the subcontract laboratory will comply with the 

applicable SW-846 analytical method. Brief descriptions of calibration procedures for major instrument 

types follow. 

GC/MS Volatile Organic Compound Analyses 

For VOCs, the gas chromatograph/mass spectrometer (GUMS) system will be tuned and calibrated in 

accordance with SW-846 method 8260a/8260b. A bromofluorobenzene (BFB) instrument performance 

check (tuning check) must be run prior to the initial and each continuing calibration and must meet all 

method-specified criteria before analyses may continue. Initial calibration is required before any samples 
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are analyzed and must include a blank and a minimum of five different concentrations as specified in the 

method. A BFB tuning check and a continuing calibration check, including the mid-range standard and a 

blank, must be performed at the beginning of each 12-hour shift during which analyses are performed. 

6.2..2 GC/MS Semivolatile Orqanic Compound Analvses 

For SVOCs, the GUMS system will be tuned and calibrated in accordance with the SW-846 method 

8270b/8270c. A decafluorotriphenyl phosphine (DFTPP) instrument performance check (tuning check) 

must be run prior to the initial and each continuing calibration and must meet all method-specified criteria 

before analyses may continue. Initial calibration is required before any samples are analyzed and must 

include a blank plus five different concentrations as specified in the method. A DFTPP tuning check and a 

continuing calibration check, including the mid-range standard and a blank, must be performed at the 

beginning of each 12-hour shift during which analyses are performed. 

6.2.3 GC PCB Analvses Under SW-846 Method 8082 

For PCB analyses, the GC system will be calibrated in accordance with SW-846 method 808’1/8082. 

Initial calibration is required before any samples are analyzed. SW-846 method 8000 describes the 

proper calibration techniques for initial calibration and calibration verification. PCBs are to be determined 

as Aroclors for the NAS Key West BRAC SSI. Therefore, the initial calibration includes the analysis of five 

standards containing a mixture of Aroclor 1016 and Aroclor 1260 as well as the analysis of a single 

standard of each of the other five Aroclors for pattern recognition. 

Every 12 hours, a calibration verification standard must be injected prior to conducting any additional 

sample analyses. A calibration standard must also be injected at intervals of not less than every 

20 samples and at the end of the analysis sequence. 

6.2.4 GC Herbicide Analyses 

For herbicide analyses, the GC system will be calibrated in accordance with SW-846 method 8151 a. SW- 

846 method 8000 describes the proper calibration techniques for initial calibration and calibration 

verification. A minimum of five calibration standards should be prepared and analyzed for initial calibration 

of each parameter of interest. One of the standards should be at a concentration near, but above, the 

detection limit. The remaining standards should correspond to the expected range of concentrations 

found in environmental samples or the working range of the GC. Calibration verification must be 

performed using a mid-point standard at the beginning of each 12-hour shift. A calibration standai+d must 

be injected at intervals of no less than every 20 samples and at the end of the analysis sequence. 
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6.2.5 , -. Metals Analvses 

6.251 Inductively Coupled Argon Plasma Analyses 

Inductively coupled plasma (ICP) spectrometry systems will be calibrated for the analysis TAL metals in 

accordance with the SW-846 method 6010a/6010b. For ali analytes and determinations, the laboratory 

must analyze a check standard and calibration blank immediately following the daily calibration, after every 

tenth sample, and at the end of the sample run. The calibration verification must be analyzed immediately 

following the daily calibration. Analysis of the check standard, calibration verification, and calibration blank 

must verify that the instrument is within 10 percent of calibration with a relative standard deviation of 

~3 percent from replicate (more than two) integrations. 

6.2.5.2 Atomic Absorption Analyses 

Graphite furnace and cold vapor atomic absorption (GFAA and CVAA) analyses will be calibrated in 

accordance with the appropriate SW-846 methods. Calibration curves are always required. A blank and 

at least three calibration standards in graduated amounts in the appropriate range of the linear portion of 

the curve should be prepared. A mid-range check standard must be run after every ten samples. 
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7.0 ANALYTICAL AND MEASUREMENT PROCEDURES 

Samples will be subjected to field and laboratory parameter measurement as necessary based son the 

sample location under investigation. The analytical program for environmental samples collected at each 

anticipated location is provided in Chapter 3.0 of the Workplan. 

Chemical/physical parameters to be measured using field instrumentation include VOCs as methane 

equivalents (breathing zone air and soil vapors), temperature, specific conductance, pH, and turbidity 

(groundwater samples). Measurement of field parameters and calibration of field instruments are 

discussed in Section 3.4.7 of the Workplan. 

All groundwater and soil collected for fixed-laboratory analysis during the NAS Key West SSI will be 

analyzed by a NFESC-approved laboratory. The laboratory must also be certified by the IFlorida 

Department of Health-Division of Laboratory Services certified to perform the request analysis and have a 

current Florida Department of Environmental Protection (FDEP) approved comprehensive Quality 

Assurance Plan (CompQAP). Table 7-l provides a summary of the laboratory analytical methods for the 

;,I ‘h. NAS Key West SSI. 

A complete list of the target compounds/analytes and Estimated Quantitation Limits is provided in 

Section 1.3.2.2 of this QA document. All environmental data generated through use of SW-846 methods 

will be reported to the analyte’s EQL. An analyte’s EQL is based on the method detection limit with 

consideration given to required adjustments to ensure that the precision and accuracy requirements of the 

method are attainable. The EQLs provided in the tables in Section 1.3.2.2 are estimated since these 

values may vary based on the laboratory. 

All solid sample results will be reported on a dry-weight basis. Quantitation limits will also be adjusted, as 

necessary, based on dilutions and sample volume. 
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TABLE E-7-1 

SUMMARY OF ORGANIC AND INORGANIC ANALYTICAL PROCEDURES’ 
SOLID AND AQUEOUS MATRICES 

NAS KEY WEST 

Analytical Parameter Analytical Method 

TCL Volatile Organics SW-846 Method 8260b 

TCL Semivolatile Organics SW-846 Method 8270~ 

TCL PCBs SW-846 Method 8082 

TAL Metals SW-846 Method-6010b and 7000a Series 

TCLP Herbicides (Regulatory List) SW-846 Method 1311 Followed by Method 815la 

TCLP Volatile Organics (Regulatory List) SW-846 Method 1311 Followed by Method 8260b 

TCLP Semivolatile Organics (Regulatory List) SW-846 Method 1311 Followed by Method 8270~ 

TCLP Organochlorine Pesticides (Regulatory List) SW-846 Method 1311 Followed by Method 8081 a 

TCLP Metals (Regulatory List) SW-846 Method 1311 Followed by Method 6OlOb 
and 7000a Series 

1 U.S. EPA, 1997. Update and revisions to Test Methods for Evaluatina Solid Wastes. PhvsicalKhemical 
Methods. SW-846, 3rd ed. 
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8.0 INTERNAL QUALITY CONTROL CHECKS 

Field-related Quality Control checks were discussed in Chapter 3.0 of this QA document and in 

Section 3.5.2.2 of the attendant Workplan. This chapter provides, additional information regarding internal 

quality control checks for the field and the laboratory. 

8.1 FIELD QUALITY CONTROL CHECKS 

Quality Control procedures for pH, specific conductance, temperature, and turbidity.will include calilbrating 

the instruments as described in Section 3.4.7 of the BRAC SSI Workplan. Assessment of field sampling 

precision and bias will be made by collection of field duplicates and rinsate blanks for laboratory analysis 

as discussed in Section 3.6 of these QA Elements. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

i _ .‘- 

The subcontract laboratory will have a Quality Control program that ensures the reliability and validity of 

the analyses performed at the laboratory. Internal quality control procedures for SW-846 will comply with 

the applicable analytical method requirements. 

Several internal laboratory Quality Control checks are briefly discussed in the remainder of this secti!on. 

Laboratory method blanks are prepared and analyzed in accordance with the analytical rnethod 

employed to determine whether contaminants originating from laboratory sources have been introduced 

and have affected environmental sample analyses. A method blank generally consists of an aliquot of 

analyte-free water (or purified sodium sulfate for soil/sediment samples) that is subjected to the same 

preparation and analysis procedures as the environmental samples undergoing analysis. With the 

exception of recognized volatile and semivolatile common laboratory contaminants (i.e., methylene 

chloride, acetone, 2-butanone, and phthalate esters) detected through use of the organic method, method 

blanks must not contain levels of target analytes above the reported quantitation limits. If method blank 

contamination is found to exist above allowable limits, corrective actions indicated in the appropriate 

method or laboratory SOPS must be followed. Under no circumstances are laboratory method blank 

contaminant values subtracted from environmental sample analysis results. 

Matrix spike analysis for organic fraction analyses is performed in duplicate as a measure of laboratory 

precision. For inorganic analyses, one matrix spike and one laboratory duplicate analysis are performed 
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for every 20 environmental sample analyses of like matrix. With the exception of VOC MSD analyses, 

laboratory duplicates are prepared by thoroughly mixing and splitting a sample aliquot into two portions 

and analyzing each portion following the same analytical procedures that are used for the environmental 

sample analyses. For VOC MSD analyses, a second sample aliquot is used for analysis in order to avoid 

VOC constituent loss through the homogenization process. The field crew provides extra volumes of 

sample matrices designated for laboratory quality control analyses, as required. As discussed i,n 

Chapter 3.0 of this QA document, control limits for matrix spike and laboratory duplicate analyses are 

established by the laboratory for SW-846 analyses. 

Surrogates are organic compounds (typically brominated, fluorinated, or isotopically labeled), which are 

similar in nature to the compounds of concern, and which are not likely to be present in environmental 

media. Surrogates are spiked into each sample, standard, and method blank prior to analysis, and are 

used only in organic chromatographic analysis procedures as a check of method effectiveness. As 

discussed in Chapter 3.0, surrogate recoveries are evaluated against control limits specified in the 

method, where applicable, or laboratory-derived control limits. 

Laboratory control samples (LCS) serve to monitor the overall performance of each step during the 

analysis, including the sample preparation. Laboratory control sample analysis will be performed as 

specified in the applicable analytical method. Aqueous LCS results must fall within control limits specified 

in the method, where applicable, or established by the laboratory. Solid LCS results must fall within the 

control limits established by the supplier of the LCS standard. Aqueous and solid LCSs shall be analyzed 

utilizing the same sample preparations, analytical methods, and QA/QC procedures as employed for the 

samples. 

Internal standard performance criteria ensure that GUMS analysis sensitivity and response are stable 

during every analytical run. Internal standard area counts for samples and blanks must not vary by more 

than a factor of two (- 50% to + 100%) from the associated 12-hour calibration standard. The retention 

time of the internal standards in samples and blanks must not vary by more than -t-30 seconds from the 

retention time of the associated 12-hour calibration standard. 

AIK-98-0521 E-8-2 C:TO 0032 



Rev. 1 
1 ‘I t2si98 

0.. 
9.0 DATA REDUCTION, REVIEW, AND REPORTING 

This section describes the procedures to be used for data reduction, review, and reporting for the NAS 

Key West SSI. All data generated during the course of the investigation will be stored by TtNUS in the 

Aiken Office central files. Upon completion of the contract, all files will be relinquished to the United 

States Navy. 

9.1 DATA REDUCTION 

Data reduction will be completed for both field measurements and laboratory-generated analytical data. 

Field data reduction will be relatively limited versus the degree of laboratory data reduction required for the 

project. Reduction of both field data and laboratory data are discussed in the remainder of this secl:ion. 

9.1.1 Field Data Reduction 

Field data will be generated as a result of real time measurement of organic vapor concentrations via a 

PID or FID (for health and safety monitoring and soil screening) and through on-site water quality testing 

for general indicator parameters including pH, specific conductance, turbidity, and temperature. 

Field measurements of organic vapor concentrations (parts per million on a volume/volume basis relative 

to methane or benzene) will be recorded in the site logbook and incorporated into the BRAC SSI Report. 

General water quality indicator parameters will also be recorded in the site logbook and on sample 

logsheets immediately after the measurements are taken and later encoded in the NAS Key West data 

base for presentation in the SSI Report. If an error is made in the logbook, the error will be legibly crossed 

out (single-line strikeout), initialed and dated by the field member, and corrected in a space adjacent to the 

original (erroneous) entry. No calculations will be necessary to reduce these data for inclusion in ,the SSI 

Report. Field data will be entered in the electronic data base manually, and the entries will be verified by 

an independent reviewer to make sure that no “transcription” errors occurred. General groundwater 

quality data and field screening data will be recorded and reported in the following units: 

l Hydronium ion concentration (standard pH units) 

l Temperature (degrees Celsius) 

l Specific Conductance (microohms) 

l Turbidity (Nephelometric turbidity units) 
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Standard pH units as specified above is the negative logarithm (base 10) of the hydroniu,m ion 

concentration in moles/liter. 

9.1.2 Laboratory Data Reduction 

Data reduction for laboratory analytical data generated via SW-646 analyses will be completed in 

accordance with the applicable analytical method. Laboratory analytical data will be reported using. 

standard concentration units to ensure comparability with regulatory standards/guidelines and previous 

analytical results. Reporting units for solid and aqueous matrices for the classes of chemicals under 

consideration are as follows: 

l Groundwater samples/aqueous waste: 

- TCL volatiles, semivolatiles, and PCBs - ug/L 

- TAL metals - ug/L 

l Soil samples/solid waste: 

- TCL volatiles, semivolatiles, and PCBs - ug/kg 

- TAL metals - mg/kg 

- TCLP parameters - mg/L 

Field Quality Control sample results will be included in the data base for the NAS Key West SSI. 

Specifically, the analytical results for trip blanks, rinsate blanks, and field water blanks will be provided. 

The results for field Quality Control Samples will be considered during the course of data review (in 

concert with laboratory method blanks) to eliminate false positive results according to the 5- and 1 O-times 

rules specified in the National Functional Guidelines for Organic and Inorganic Data Review. The results 

for laboratory Quality Control samples such as method blanks will not be presented in the SSI Report data 

base. In addition, only the original (unspiked) sample results for MS/MSD samples will be provided in the 

data base. 

9.2 DATA REVIEW 

Review of field measurements and laboratory analytical data are discussed in this section. Validation of 

field measurements is discussed in Section 9.2.1. Review of laboratory analytical data is discussed in 

Section 9.2.2. 
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9.2.1 Field Measurement Data Review 

Field measurements will not be subjected to a formal data validation process. However, field technicians 

will ensure that the equipment used for field measurement is performing accurately via complianc:e with 

the Standard Operating Procedures discussed in Chapter 6.0 of this QA document. As described in 

Section 9.1.1, .all field data entered into the electronic database will be independently reviewed for 

transcription errors. 

9.2.2 Laboratory Data Review 

All electronic laboratory data will be completely verified against supporting documentation including the 

COC and the results reported on the certificate of analysis. 

All QC sample results will be reviewed, evaluated, and used as basis for rejecting sample data. Particular 

emphasis will be placed on holding time compliance, calibrations, duplicate results, and blank results. 

9.3 DATA REPORTING 

9.3.1 Field Measurement Data Reporting 

Field data will be reported in the units discussed in Section 9.1.1. The SSI Report will inc’lude a 

comprehensive data base including all field measurements (specifically organic vapor concentrations, pH, 

specific conductance, temperature, and turbidity). Field measurements will be transferred manually from 

the site logbook or sample logsheets to the electronic data base and will be reviewed for accuracy by an 

independent reviewer. Transcription of field measurements to the electronic data base will be completed 

shortly after completion of the field investigation. 

All records regarding field measurements (i.e., field logbooks, sampling logbooks, and sample logsheets) 

will be placed in the Aiken Office central files upon completion of the field effort. Entry of these results in 

the data base will require removal of these results from the files. Outcards will be used to document the 

removal of any such documentation from the files (date, person, subject matter). Field measurement data 

will be reported in an appendix of the SSI Report at a minimum and may also be reported in su:mmary 

fashion if they are indicative of the presence of contamination (e.g., high specific conductance readiligs). 

AIK-98-0521 E-9-3 Cl-0 0032 



Rev. 1 
I I f25198 

9.3.2 
,,1’-.. 

Laboratorv bata Reporting 

Certificates of analysis (consisting of analytical results and qualifiers for each parameter) and associated 

initial and continuing calibration summaries will be provided by the laboratory for each Sample Delivery 

Group for all environmental samples, field quality control samples, and laboratory method blanks. Case 

narratives will also be provided. 

All environmental and field Quality Control sample results (trip blanks, duplicates, rinsate blank:s, field 

water blanks) will be included in the SSI Report as an appendix. The data base will include pertinent 

sampling information such as sample number, sampling date, general location, depth, and survey 

coordinates (if applicable). Sample-specific detection limits will be reported for nondetected analytes. 

Units will be clearly summarized in the data base and will conform to those identified in Section 9.1.2. The 

analytical data may also be reported in summary fashion within the body of the SSI Report text in tabular 

and graphic fashion. 

_. -,- -i 

Data will be handled electronically pursuant to the electronic deliverable requirements specified in TtNUS’s 

Basic Ordering Agreement with analytical laboratories. This agreement requires the analytical laboratories 

to provide data in both hardcopy and electronic form (DBF files). The original electronic diskettes and the 

original hardcopy analyticai data are maintained in the Aiken Office central files as received. 

The data review process, as described in Section 9.2, will be completed using the hard copy data. Upon 

completion of the data review process, any rejected data will be appropriately qualified in the electronic 

database, and all electronic data will then be independently verified against the supporting documentation. 

Any discrepancies will be brought to the attention of the laboratory, as needed, clarified, and corrected. 
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10.0 PERFORMANCE AND SYSTEM AUDITS ,a: \ 

Performance and system audits will be performed periodically to ensure that work is being implemelnted in 

accordance with the approved Project Plans and in an overall satisfactory manner. Such audits will be 

performed by various personnel and will include evaluation of field, laboratory, data review, and data 

reporting processes. Examples of pertinent audits are as follows: 

l The FOL will supervise and check daily that the field measurements are made accurately, equipment 

is thoroughly decontaminated, samples are collected and handled properly, and fieldwork is 

documented accurately and neatly. 

. Performance and system audits for the laboratory will be performed regularly by a U.S. Navy 

contractor in accordance with Naval Facilities Engineering Services Command (NFESC) 

requirements, and in accordance with the Laboratory Quality Assurance Plan. 

,.-- hi 

l Data review, as described in Section 9.2, will occur in a timely manner. The data reviewer will 

generate a summary report describing data limitations, which will be reviewed internally by thle Data 

Validation Coordinator prior to submittal to the Task Order Manager. 

l A formal audit of the field sampling procedures may be conducted by the TtNUS Quality Ass’urance 

Manager (QAM) or designee in addition to the auditing that is an inherent part of the daily project 

activities. The purpose of this audit is to ensure that sample collection, handling, and shipping 

protocols, as well as equipment decontamination and field documentation procedures, are being 

performed in accordance with the approved Project Plans and SOPS. 

l The Task Order Manager will maintain contact with the FOL and Data Review Coordinator to ensure 

that management of the acquired data proceeds in an organized and expeditious manner. 
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11.0 PREVENTIVE MAINTENANCE PROCEDURES 

Measuring equipment used in environmental monitoring or analysis for the NAS Key West SSI shall be 

maintained in accordance with the manufacturer’s operation and maintenance manuals. Equipment and 

instruments shall be calibrated in accordance with the procedures, and at the frequency, discussed in 

Chapter 6.0 (Calibration Procedures and Frequency). Preventive maintenance for field and laboratory 

equipment is discussed in the remainder of this section. 

11.1 FIELD EQUIPMENT PREVENTIVE MAINTENANCE 

TtNUS has established a program for the maintenance of field equipment to ensure the availability of 

equipment in good working order when and where it is needed. This program consists of the following 

elements: 

l The TtNUS equipment manager keeps an inventory of the equipment in terms of items (model and 

serial number), quantity, and condition. Each item of equipment is signed out when in use, and its 

operating condition and cleanliness checked upon return. 

l The equipment manager conducts routine checks on the status of equipment and is responsible for 

the stocking of spare parts and equipment readiness. The equipment manager also maintains the 

equipment manual library. 

l The FOL is responsible for working with the equipment manager to make sure that the equipment is 

tested, cleaned, charged, and calibrated in accordance with the manufacturer’s instructions and 

TtNUS SOPS before being taken to the job site and during field activities. 

l During calibration, an appropriate maintenance check is performed on each piece of equipment. Any 

problems encountered while operating the instrument will be recorded in the field log book including a 

description of the symptoms and corrective actions taken. 

l If problem equipment is detected or should require service, the equipment will be logged, tagged, and 

segregated from equipment in proper working order. Use of the instrument will not be resumed until 

the problem is resolved. 
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Preventive maintenance of field equipment is further described in Section 4.510 of the attendant 

Workplan. 

11.2 LABORATORY INSTRUMENT PREVENTIVE MAINTENANCE 

Proper maintenance of laboratory instruments and equipment is essential to ensuring their readiness 

when needed. Dependent on manufacturer’s recommendations, maintenance intervals are established 

for each instrument. All instruments must be labeled with a model number and serial number, and a 

maintenance logbook must be maintained for each instrument. Personnel must be alert to the 

maintenance status of the equipment they are using at all times. 

11.2.1 Maior Instruments 

,I’ a. 

Table E-l l-l provides a summary of preventive maintenance procedures typically performed for key 

analytical instruments. Maintenance of key instruments is sometimes covered under service contracts 

with external firms. These contracts provide for periodic routine maintenance to help guard against 

unexpected instrument downtime. The contracts also provide for quick response for unscheduled service 

calls when malfunctions are observed by the operator. 

The use of manufacturer recommended grades or better of supporting supplies and reagents is also a 

form of preventive maintenance. For example, gases used in the various gas chromatography and metals 

instruments are of sufficient grade to minimize fouling of the instrument. The routine use of septa, 

chromatographic columns, ferrules, AA furnace tubes, and other supporting supplies from reputable 

manufacturers will assist in averting unnecessary periods of instrument downtime. 

11.2.2 Refriqeratordovens 

The temperatures of refrigerators used for sample storage and drying ovens will be monitored a minimum 

of once daily. The acceptable range for refrigerator temperatures is 4°C f 2°C. Required temperatures of 

ovens will vary based on the analytical methods for which the ovens are used. The temperatures will be 

recorded on temperature logs. The logs will contain the following information at a minimum: 

l Date 

l Temperature 

l Initials of person performing the check 

AIK-98-0521 E-l l-2 CT0 0032 



Flev. 1 
I I .125/98 

I- 

TABLE E-l l-1 

TYPICAL PREVENTIVE MAINTENANCE FOR KEY ANALYTICAL INSTRUMENTS 
NAS KEY WEST 

Maintenance 
Instrument Preventive Maintenance Frequency 

GUMS Volatiles: Bake oven, replace septum, check carrier gas. As required. 

Semivolatiles: Replace the septum, clean injection port, replace As required. 
liner, bake oven, check carrier gas, clean the source. 

GC 

ICP 

GFAA 

CVAA 

Replace solvent washes and clean syringe. 

Replace solvent washes and clean syringe. 

Clip column, clean injection port, replace liner, and bake oven. 

Change sample introduction tubing, clean nebulizer, clean spray 
chamber, clean torch, manual profile, and automatic profile optics. 

Clean contact cylinders, replace/clean tube, check lamp alignment. 

Change sample introduction tubing, change drying cell, re-zero 
detector. 

Daily. 

Daily. 

As required. 

As required. 

As required. 

As required. 
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,‘.. .>\ Maintenance of the logs is typically the responsibility of the sample custodian. However, assignment of 

responsibilities for temperature monitoring to specific personnel does not preclude the participation of 

other laboratory personnel. If unusual temperature fluctuations are noted, it is the responsibility of the 

observer to immediately notify the person in charge of the discrepancy before the condition of the samples 

is compromised. 

Unstable or fluctuating temperatures may be indicative of malfunctions in the cooling or heating system. 

On the other hand, the instability may be due to frequent opening of the door. Regardless of the cause, 

such an observation must be investigated, and modifications must be made to access procedures or 

repairs to equipment must be made to prevent jeopardizing the integrity of the samples. 

,” - 

AIK-98-0521 E-11-4 C:TO 0032 



12.0 CORRECTIVE ACTION 
_* -’ (n 

Rev. 1 
I I 125198 

Under the TtNUS QAIQC program, it is required that any and all personnel noting conditions adverse to 

quality report these conditions immediately to the Task Order Manager and QAM. These parties, in turn, 

are charged with performing root-cause analyses and implementing appropriate corrective action in a 

timely manner. It is ultimately the responsibility of the QAM to document all findings and corrective actions 

taken and to monitor the effectiveness of the corrective measures performed. 

12.1 FIELD CORRECTIVE ACTION 

Field nonconformances or conditions adverse to quality must be identified and corrected as quickly as 

possible so that work integrity or quality of product is not compromised. The need for corrective action 

may arise based on deviations from Project Plans and procedures, adverse field conditions, or other 

unforeseen circumstances. Corrective action needs may become apparent during the performance of 

daily work tasks or as a consequence of internal or external field audits. 

,_l’ --_ Corrective action may include resampling and may involve amending previously approved field 

procedures. If warranted by the severity of the problem (e.g., if a change in the approved Project Plan 

documents or SOPS is required), the Navy will be notified in writing via a Field Task Modification Request 

(FTMR), and Navy (in conjunction with U.S. EPA Region IV and FDEP) approvals will be obtained. The 

FOL is responsible for initiating FTMRs; an FTMR will be initiated for all deviations from the Project Plan 

documents, as applicable. An example of an FTMR is provided as Figure 13-l. Copies of all FTMRs will 

be maintained with the onsite project planning documents and will be placed in the final evidence file. 

Minor modifications to field activities such as a slight offset of a boring location will be initiated at the 

discretion of the FOL, subject to onsite approval by NAS Key West personnel. Approval for major 

modifications (e.g., elimination of a sampling point) must be obtained via an FTMR. 

12.2 LABORATORY CORRECTIVE ACTION 

In general, laboratory corrective actions are warranted whenever an out-of-control event or potential out- 

of-control event is noted. The specific corrective action taken depends on the specific analysis and the 
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FIGURE E-12-1 

TETRA TECH NUS, INC. 
FIELD TASK MODIFICATION REQUEST FORM 
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_; i -\ nature of the event. Generally, the following occurrences alert laboratory personnel that corrective action 

may be necessary: 

l QC data are outside established warning or control limits 

l Method blank analyses yield concentrations of target analytes above acceptable levels 

l Undesirable trends are detected in spike recoveries or in duplicate RPDs 

l There is an unexplained change in compound detection capability 

l Inquiries concerning data quality are received 

l Deficiencies are detected by laboratory QA staff audits or from performance evaluation sample test 

results. 

Corrective actions are typically documented for out-of-control situations on a corrective action form. Using 

a corrective action form, any employee may notify the QA/QC Officer of a problem. The QA/QC Qfficer 

generally initiates the corrective action by relating the problem to the appropriate Laboratory Manager 

and/or Internal Coordinator, who then investigates or assigns responsibility for investigating the problem 

and its cause. Once determined, an appropriate corrective action is approved by the QAIQC OfficIer. Its 

implementation is verified and documented on the corrective action form and is further documented 

through audits. 

12.3 CORRECTIVE ACTION DURING DATA REVIEW AND DATA ASSESSMENT 

The need for corrective action may become apparent during data review, interpretation, or preselntation 

activities, or problems may be identified as a result of oversight findings. The performance of r’ework, 

instituting a change in work procedures, or providing additional/refresher training are possible corrective 

actions relevant to data evaluation activities. The Task Order Manager will be responsible for approving 

the implementation of corrective action. 
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13.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

Qua!@ Assurance reports to management will be provided in three primary formats during the course of 

the NAS Key West investigation. A data review summary will be prepared to summarize Quality 

Assurance issues for the subcontract laboratory data. In addition, written weekly reports summarizing . 

accomplishments and Quality Assurance/Quality Control issues during the field investigation will be 

provided by the Field Operations Leader. Finally, monthly progress reports will be provided by the Task 

Order Manager. 

13.1 CONTENTS OF PROJECT QUALITY ASSURANCE REPORTS 

/-._ 

The contents of the specific Quality Assurance reports are as follows. The data review summary will 

address all major laboratory noncompliances as well as noted sample matrix effects. In the event that 

major problems occur with the analytical laboratory (e.g., extreme holding time exceedances or calibration 

noncompliances, etc.) the Data Review Coordinator will notify the Task Order Manager, the Technical 

Program Manager, and the Laboratory Services Coordinator. Such notifications (if necessary) are 

typically provided via internal memoranda and are placed in the project file. Such reports contain a 

summary of the noncompliance, a synopsis of the impact on individual projects, and recommendations 

regarding corrective action and compensational adjustments. Corrective actions are initiated at the 

program level. 

The Field Operations Leader will provide the Task Order Manager with weekly reports regarding 

accomplishments, deviations from the Workplan, upcoming activities, and a Quality Assurance summary 

during the course of the field investigation. In addition, monthly project review meetings are held for all 

active Navy CLEAN projects. Issues discussed at the project review meeting include all aspects of budget 

and schedule compliance, and Quality Assurance/Quality Control problems. The Task Order Manager 

provides a monthly progress report to the Navy which addresses the project budget, schedule, 

accomplishments, planned activities, required revisions of this QA document, and Quality 

Assurance/Quality Control issues and intended corrective actions. 

13.2 INDIVIDUALS RECEIVING/REVIEWING QUALITY ASSURANCE REPORTS 

,. .b 

Data review summaries are provided to the Task Order Manager for inclusion in the project files. In the 

event that major problems are observed for a given laboratory, the Program Manager, Deputy Program 

Manager, Quality Assurance Manager, Task Order Manager, and Laboratory Services Coordinator are 
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provided with copies of the QA report. Weekly field progress reports are provided to the Task Order 

Manager. Monthly progress reports are provided to the Navy CLEAN Program Manager. 
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