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1 .O Introduction 

This Work Plan is prepared by IT Corporation (IT) to present site background and 
investigative methods for the Resource Conversation and Recovery Act (RCRA) Facilities 
Investigation (RFI) and Remedial Investigation (RI) to be conducted at the Naval Aiu Station 

(NAS) Key West. This plan was developed based on site visits, meetings and discussions with 

Environmental Protection Agency (EPA), the Southern Division Naval Facility Engineering 

Command (SouthDiv), NAS-Key West personnel, along with the information gathered from 
the Phase I work conducted at several Installation Restoration (IR) sites by IT. 

7.7 Historical Perspective 

The Hazardous and Solid Waste Amendments (HSWA) permit (No. HO44-144053) issued to 
NAS-Key West on August 3C, 1990 identified six Solid Waste Management Units (SWMUs) 

requiring a RFI. Three of these SWMUs were also identified as IR sites at that time. The 

three IR/SWMUs and five other IR sites were investigated under a Phase I IRemedial 

Investigation performed at NAS-Key West from May 1990 to December 1990 by IT. 

This work plan has been developed for the six SWMUs with the understanding that three of 

the six SWMUs have already undergone extensive investigation as part of the IR Phase I 
Remedial Investigation effort. Hence, the stages of work required to characterize the two sets 
of SWMUs will be different. In addition, IR sites not identified as SWMUs will require Phase 

II work and are included in this Work Plan. Finally, two additional sites (Big Coppitt Key and 

Demolition Key) are also included for initial Phase I Remedial Investigation work, ,A total of 

12 sites that are in various stages of investigation are included in this Work Plan, 

7.2 Work Plan Approach 

IT’s approach for the work plan is to differentiate the 12 sites (SWMU, IR, and new sites) into 

groups that represent the stage of work required for the sites to be investigated. The following 
represents the categorization of the sites. 

a Stage 1 - Sites requiring an RF1 

SWMU No. 4 - AIMD Building A-980 

TAi3-S3i5S6382-lO\WORPL4N l-l 



SWMU No. 5 - AIMD Building A-990 
SWMU No. 7 - Building A-824 

Stage 2 - Sites requiring additional RFI work 

SWMU No. 1 - Boca Chica Open Disposal Area 
SWMU No. 2 - Boca Chica DDT Mixing Area 
SWMU No. 3 - Boca Chica Fire Fighting Training Area 

Stage 3 - Sites requiring Phase II Remedial Investigations 

IR Site No. 1 - Truman Annex Refuse Disposal Area 
IR Site No. 3 - Truman Annex DDT Mixing Area 
IR Site No. 7 - Fleming Key North Landfill 
IR Site No. 8 - Fleming Key South Landfill 

Stage 4 - Sites requiring Phase I Remedial Investigations 

Big Coppitt Key - Abandoned Civilian Disposal Area 
Demolition Key - Open Disposal Area 

The following sections describe the approaches, and the techniques to be used to conduct the 

various investigations for the 12 sites in question. These ork Plans present site background, 

environmental setting, existing data, scope of work for the RFI, RI, project management plans, 
and data management plans. The Health and Safety Plan (HSP, under separate cover) 
identifies aspects of IT’s Health and Safety Program relating to the NAS-Key West sites, and 
identifies the specific hazards expected to be encountered at NAS-Key West. The Sampling 

and Analysis Plan (SAP, under separate cover) presents the Quality Assurance Project Plan 
(QAPP) for ITAS-Knoxville, which is the laboratory performing the analytical work, and the 

field sampling procedures to be utilized by IT personnel performing the NAS-Key West field 

work. 
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2.0 Regional Physical Setting 

..--, 

This section summarizes the regional physical setting of geology, hydrogeology, and biology 

at Key West, Florida. Information was obtained from a review of available data, the results 
of the on-site visits, interviews with current and retired NAS-Key West employees, military 
personnel, past contractors, and work IT conducted during the Phase I Remedial Investigation 

study. 

2.1 Location 

NAS-Key West is located approximately 150 miles southwest of Miami on the second to last 

and last major islands of the Florida Keys. It is connected to the mainland by the Overseas 
Highway (US Highway No. 1). A regional map showing the Florida Keys is presented in 
Figure 2-1. Tourism is currently the primary industry in the Key West area. Visitors are 
attracted by the tropical climate and island setting. Fishing is the second most important 
industry with shrimping accounting for half the total catch recorded. 

2.2 CIima te 

Key West has an average annual temperature of 77°F. The temperature difference between 
summer and winter is 14°F. The nearness of the Gulf Stream combined with the effects of the 
Gulf of Mexico tend to mitigate advancing cold fronts. Easterly tradewinds and sea breezes 
suppress the summer heat during the months of June through September. 

Hurricanes normally form in the warm moist air over the tropical sea areas around the Lesser 

Antilles and occasionally in the Caribbean. They tend to move in a westerly to north-westerly 
direction gradually turning northward and eastward. The majority of hurricanes approach Key 

West from the south and east with their effects being felt on the south, east and west sides of 
the island; however, severe hurricanes have struck Key West from all directions. It is 

estimated that 75 percent of all damage that occurs during a hurricane is from tidal flooding. 
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During the period of December through April, the Keys receive approximately 25 percent of 
the total annual precipitation, which, over the years, have averaged approximately 410 inches. 

The bulk of the annual rainfall, approximately 53 percent, falls in the period of June through 

October. 

Rainfall runoff from Key West is carried to the tidal waters by overland flow or sto:rm drains 

that cover approximately 50 percent of the island; however, much of the rainfall percolates 
directly into the subsurface. 

2.3 Bio/ogica/ Factors 

The Key West Naval Complex includes some areas that are completely developed while other 

areas such as portions of Boca Chica, Saddlebunch, and Demolition Island are mostly cleared 

land. Around the periphery of these islands are mangrove communities and salt marshes in 
intertidal areas, grading into marine grass flats in sub-tidal areas. Areas cleared and left 
fallow have typically come back with an Australian Pine monoculture or thick cover of other 
early successionals (i.e., Brazilian Pepper Trees). 

In Florida there are 68 animal species considered endangered or threatened by either the 

United States Fish and Wildlife Service (US FWS) or the Florida Game and Freshwater Fish 

Commission (FGFFC). Sixteen of these species have ranges that potentially overlap .NAS-Key 
West. The list includes: the Key Silverside Fish, American Crocodile, Leatherbaclk Turtles, 
Key Mud Turtles, Green Turtles, Kemp’s Ridley Turtles, Hawksbill Turtles, Loggerhead 
Turtles, Eastern Brown Pelican, Bald Eagle, Least Tern, White-Crowned Pigeons, West Indian 

Manatee, Silver Rice Pat, Stock Island Tree Snail, and the Keys Rabbit. 

There are approximately 325 plants listed as either endangered or threatened by the Florida 

Department of Agriculture. Of these, only seven now occur in the Key West area., The list 

includes: the Golden Leather Fern, Tree Cactus, Silver Thatch and Coconut Palms, 
Manchineel Tree, Florida Thatch Palm, and the Brittle Thatch Palm. The tree cactus was 
recently designated an endangered species by the US FWS. 
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2-4 H ydrogeolog y/Geolog y 

The Florida Keys were created through eustatic elevation of limestone rock units. All of the 

Lower Keys are composed of Miami Oolite, which consists of calcium carbonate and tiny 

ooloids or spherical calcareous grains. Key Largo Limestone underlies the Miami Oolite on 

all the Lower Keys. It consists of cemented remains of ancient coral reefs, fossils, and shells. 
The Miami Oolite is approximately 20 feet thick at Key West. It is a porous formation of 

little use as a groundwater aquifer because of its poor water quality. The underlying Key 

Largo Limestone is also permeable and yields water but the quality is poor, being close to that 
of seawater. The Key Large Limestone is approximately 180 feet thick at Key West. 
Hydraulic conductivity values obtained from the Phase I RFI Report range from 72 gpd/sq.ft. 
to 1,024 gpd/sq.ft. Figure 2-2 depicts a geologic cross section of the Florida Keys. 

Although the Keys are underlain by highly transmissive limestone aquifers, most groundwater 

is brackish, saline, or hypersaline. As a result, potable water wells do not exist in the Key 
West area at the present time. Potable water is obtained by rainwater catchment or imported 
via the Florida Keys Aqueduct Authority via a 150 mile pipeline from Miami. There are no 
freshwater public or domestic wells at the NAS-Key West facility. In an earlier investigation 
conducted by consultants Geraghty and Miller during the summer of 1986, groundwater 
samples were collected from the various sites at NAS-Key West and analyzed for 
concentrations of total dissolved solids. Table 2-l lists the range of total dissolved solids 
found in groundwater samples collected from the surficial aquifer at the various sites. The 
samples indicate average concentrations of total dissolved solids in excess of 10,000 mg/l. 

The State of Florida classifies groundwater in unconfined aquifers which have a total dissolved 

solids content of 10,000 mg/l or greater as Class G-III, which is non-potable. Hlence, the 
groundwater found at the various sites will be classified as Class G-III. 

The areas under investigation in the lower keys are primarily low lying coastal areas. Key 
West is largely at an elevation of less than 5 feet MSL with sections of the island au high as 
15 feet MSL, as shown on the flood zone map, Figure 2-3. The elevations of Boca Chica are 
less than five feet MSL except for ftied areas which underlie the Overseas Highway as 
depicted in Figure 2-4. Due to the low elevation, the lower keys are subject to major tidal 
effects. 
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Table 2-1 
Range of Concentrations of Total Dissolved Solids 

NAS-Key West 
Key West, Florida 

. . .;:,:::.:.., ; :,.: ,:.:;,: ; ,,:::::; ,.., j,j . . . . ..:.. : :. . . ::,j: j..::>.. : j: ,.:.:,,: .:.:. :j ,:,j... .: : ..: :.: j:,j :j,,:j,::: .:.., :, ..,. :‘,:. . . . .,:j::, ::,>,., :, : .“. . . . . . 
:: : i :. > ,:::I i..iX:X &xs.;:.; ;: ‘. j I ; $$.~::$ ;-,: ; ;I:ij;:: ;. ii ;:; j$,.i;:;ii:i:“‘:i::‘i 

. . . ,,,..,. ,_, .:..:. ,: :; :::.:,..::;: ,:: : ‘:. j: ,: .: ‘. .: .‘. L. ,.i.: ..,.. . j? j : .;: :. . 
?: :. : :>::: :. : ;; j :j,jjjl’:j’:‘:..:i..::; ,,:. :, j:,.: ,,,, :.F; :. . . ,. . . ::..:. ., ,. . . . . ., . . . . . .,. . . . . ; ~~~~\.:ilili:l ; ;: ; ; ,$f $ ~:lil::~~~,s~~~~~~~j~~ ; j, .! ; :,j:ii;i $$ .,. . . ., . . ,. .,. . . : :, ., :: : ,. 

Truman Annex Refuse Disposal Area 7,000 - 30,000 

Truman Annex DDT Mixing Area NA 

Boca Chica Open Disposal Area 24,000 - 42,000 

Fleming Key South Landfill 36,000 - 54,000 

Fleming Key South Landfill 15,000 - 43,000 

Boca Chica Fire Fighting Training Area 2,200 - 38,000 

Boca Chica DDT Mixing Area NA 

NOTE: 

NA = Not Available 
Source: Geraghty & Miller, “Handout for Technical Review Committee Meeting,” October 2, 
1986. NAS-Kev West 
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Soils in Key West are primarily rockland, with some filled areas and mangroves, as shown on 
the soils map, Figure 2-5. The soils at Boca Chica are also primarily rockland with some 

filled areas and mangrove swamps as shown in Figure 2-6. Figure 2-7 depicts the: land use 
map of the City of Key West which consists primarily of commercial and residential areas. 

Boca Chica is used mainly as a military base. 

2.5 Surface Water Hydrology 

The surface water regime in the Florida Keys is dominated by the surrounding saltwater 

bodies, the Atlantic Ocean and the Gulf of Mexico. The Florida Department of Environmental 
Regulation (FDER) classifies surface water in the Keys as Class III Waters-Recreational- 

Propagation and Management of Fish and Wildlife. In the immediate area of NAS-Key West 
are the Great White Heron National Wildlife Refuge and the Key West National Wildlife 

Refuge, which are classified by FDER as Outstanding Florida Waters and are afforded the 
highest protection by the State. These waters are considered to be of exceptional recreational 
and ecological significance to the residents of Florida. 

2.6 Migration Potential 

There is a potential for solute migration to surface waters in the Key West area due to the 

porous nature of Miami Oolite and the underlying Key Largo Limestone. Groundwater under 
tidal influence flows with relative ease in and out of the aquifer, creating a flushing ;action for 

potential solute dispersal into the large volume of tidal waters. 

2.7 Potential Contaminant Receiving Body 

The major potential contaminant receiving body of concern is the surface water regime. 

Common activities in the Key West area waters include commercial and recreational fishing, 
shell fishing, boating, and swimming. These waters support the richest coral reefs in the 
continental United States. Any pollution migrating into the surface water could potentiaUy 
impact activities and marine life in the Key West area waters. 
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3.0 Characterization of Solid Waste Management Units 

NAS-Key West currently has 12 sites that are in various stages of investigation. The sites 
contained in Section 3.0 are the Solid Waste Management Units (SWMUs) requiring a RF1 or 
additional RF1 work. This section presents the rationale used to separate the sites into stages 

of work. Stage 1 sites are composed of SWMUs that require a complete RF1 in accordance 
with the HSWA permit (No. HO44-144053). Evaluation of information developed during the 
investigation at these SWMUs will determine future actions. 

Stage 2 sites are SWMUs that have already been investigated and conclusions/ 

recommendations for these SWMUs are provided as part of the Phase I - RF1 study. 
However, Stage 2 sites are being investigated further to obtain a more complete delineation 
of contamination at these sites. The SWMUs are grouped accordingly: 

l Stage 1 - Sites requiring a RF1 

SWMU No. 4 - Aircraft Intermediate Maintenance Department 
(AIMD) Building A-980 

SWMU No. 5 - Aircraft Intermediate Maintenance Department 
(AIMD) Building A-990 

SWMU No. 7 - Building A-824 

l Stage 2 - Sites requiring additional RF1 work 

SWMU No. 1 - Boca Chica Open Disposal Area 
SWMU No. 2 - Boca Chica DDT Mixing Area 
SWMU No. 3 - Boca Chica Fire Fighting Training Area1 

The 6 SWMU sites are identified in the vicinity map shown in Figure 3-l. A description of 
investigation techniques to be used for this study are discussed in Section 3.1. The specific 
investigative approaches to be implemented at each of the 6 SWMUs at NAS-Key ‘West are 
described in Sections 3.2 through 3.3. Conditions encountered in the field may necessitate 
changes to the specific investigation approaches. The field methods and analytical techniques 
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to be utilized are discussed in more detail in the Sampling and Analysis Plan (SAP) which is 
submitted under separate cover. 

3. I Methods of Investigation 

In an effort to develop an accurate and comprehensive understanding of actual site conditions 
the following investigative methods are listed as potential tools to be utilized depending on the 

site’s stage of work. 

0 
l 

0 

0 

l 

l 

l 

0 

0 

0 

Utility survey 
Ambient air monitoring 
Waste characterization 
Soils investigation 
Hydrogeologic investigation 
Surface water and sediment investigation 
Background characterization 
Preliminary biological hazard assessment 
Baseline risk assessment 
Sample analysis. 

Each of the above referenced areas are addressed in the following sections. 

3.1.1 lJtil7ty Survey 

NAS-Key West personnel will identify and mark the locations of all known utilities at all sites 
prior to work. This information will be provided to IT field personnel and is necessary to 

ensure that the locations selected for drilling and/or other investigative techniques are free of 

obstructions that would otherwise endanger site investigation personnel or interfere with station 

operations. Alternate locations will be selected where data indicates the presence of utilities. 
Authorization for drilling will be obtained from NAS-Key West prior to commencement of 

drilling activities. 

3.7.2 Ambient Air Monitoring 

During all subsurface activities, ambient air conditions will be monitored using an organic 

vapor analyzer (OVA) equipped with either a photoionization or flame ionization detector as 
described in Section 6.0 of the Health and Safety Plan (HSP). 
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3.1.3 Waste Characterizatsbn 

Waste characterization will be performed at the Stage 1 sites in conjunction witlh the soil 

boring program. The waste has been characterized during the Phase I RI study for the Stage 

2 sites. 

3.1.4 Soils Investigation 

Activities to assess contamination in surface soils will include collection of soil samples and 

their subsequent laboratory analyses. Headspace analysis of surface soil samples will be 
performed in the field to detect the presence of organic vapors and to help in selecting 
appropriate samples for laboratory analysis if organics are suspected. 

To confirm and further delineate the chemical characteristics of the soils underlying the waste 

units, a soil boring program will be implemented. For the sites at which RF1 work has already 
been performed, sampling will be carried out with the aim of further delineating the extent of 

soil contamination. Surface soil samples will be collect using a trowel and a pan. Subsurface 
soil samples will be collected using a split spoon sampler, hand auger, or similar device. A 
geologic log will be prepared for each borehole. Headspace analyses of soil borings wilI be 
performed in the field to detect the presence of organic vapors for selection of appropriate 

samples for analysis. Soil sampling and boring techniques are described in Section 2.4 of the 
SAP. Soil samples will be submitted for laboratory analyses for chemical characterization. 

3.7.5 H ydrogeoiogic Investigation 

The hydrogeologic system at each site influences the horizontal and vertical extent of 

groundwater contamination. Specifically, the permeability of the sediments and the boundaries 
of the groundwater flow system will determine the flow path along which contaminants, if any, 

will travel. 

As approved by EPA, the monitoring wells that are to be installed for this investig,ation will 
be constructed of 2-inch diameter PVC casing and screen enveloped by a sand pack, bentonite 
seal and neat cement grout as shown in Figure 3-2. All monitoring wells will have locking 
protective steel casings that can be locked. Well completion logs will be prepareo for each 
monitoring well. Monitoring well installation and construction is described in detail :in Section 

2.4.3.1 of the SAP. 
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Groundwater levels will be measured once a week for four weeks at all existing and new 

monitoring wells at each site. Water level measurement techniques are described in more 
detail in Section 2.4.5 of the SAP. Based on the measured groundwater levels, groundwater 
elevation maps will be prepared for each site in order to better understand the flow patterns. 

At SWMU 1 (Boca Chica Open Disposal Area) and SWMU 3 (Boca Chica Firefighting Area), 
where groundwater flow could be significantly affected by tidal influences, one water level 
recorder will be placed in the well closest to the ocean and a second water level recorder will 

be placed in the well farthest from the ocean. The water level recorders will be set ‘to record 
groundwater levels at hourly intervals for a duration of approximately 30 days. Water levels 
in all other wells at the sites will be measured once a week and these water levels will be 

correlated to the water levels in the recorder wells. 

All existing wells at the various sites will be sampled based on the criterion that the wells 
produce a sand free discharge and be within 0.5 feet of their reported installed depth. 

3.1.6 Surface Water and Sediment investigation 

An inspection of the sites at NAS-Key West determined the lack of permanent, intermittent, 
or ephemeral streams at all of the sites. Several sites however did contain man-made drainage 
ways for runoff control. Runoff from precipitation either evaporates or percolates into the 
ground. Surface water samples will be collected if present at the site during the sampling 

event. 

Ocean water samples will be collected as part of this investigation. Because of the turbulent 
nature of the shoreline, extreme care will be taken during collection to ensure a representative 
sample. The Environmental Compliance Branch Standard Operating Procedures and Quality 
Assurance (ECB SOP and QA) Manual does not specifically address sampling of ocean waters. 

In order to ensure a representative sample, sampling will be conducted during low tide (and 
ebb tide) and during calm ocean conditions with the guidelines established for surface water 
sampling. A limitation exists in that concentrations of contaminants leaching into the beach 

and surf zone would be quickly diluted and could potentially go undetected by chemical 
analysis. However, where sites are along the shoreline, contaminants are more likely to 
adsorb onto sediments. In such cases, sediment samples will also be collected to gain an 
accurate account of existing conditions. 
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Sediment and surface water sampling procedures are described in detail in Sections 2.4.2 and 
2.4.8, respectively of the SAP. 

3.7.7 Background Characterization 

Background samples are scheduled to be obtained for all SWMU sites at NAS-Key P?est. The 
background samples will consist of groundwater, surface water, ocean water, soil and sediment 
media. All background samples will be analyzed for Appendix IX parameters (excluding 

dioxins and furans). The performance of this task will aid in the establishment of actual 
background concentration standards representative of those areas. These concentration 
standards will be used in the risk and exposure assessment work to be conducted at the sites. 

Actual site locations for sampling will be based on field judgement and conditions as 
encountered by the Field Operations Coordinator during the field activities event. 

3.7.8 Preliminary Biologica/ Hazard Assessment 

A preliminary biological hazard assessment will be performed at SWMUs 3, 4, 5 and 7 to 
evaluate the potential risk that may exist at a site. The assessment will compare the chemical 
concentrations for chemicals of biological potential concern in soils or waters to lbiological 
ARARs or, in the absence of biological ARARs, conservative environmentally protective 

screening values. Data received from the Preliminary Biological Hazard Assessment can be 

applied towards a potential receptor analysis. Thus a potential receptor analysis will also be 
performed at SWMUs 3, 4, 5, and 7 to identify potentially significant environmental receptors 
that may be exposed to chemicals onsite or offsite. Potential biological ARARs for aquatic 
organisms include the Florida Surface Water Quality Standards and the U.S. Environmental 

Protection Agency’s Water Quality Criteria for chronic exposure of aquatic and marine 

organisms. At present there are no published biological ARARs for wildlife. 

Screening values for wildlife will be determined based upon exposure scenarios for different 

types of terrestrial environmental receptors (e.g., a picivoric bird or mammal, a m~ammalian 

herbivore, or a raptor) and acceptable daily intakes for birds or mammals. Exposure scenarios 
will be developed to estimate the potential daily intake from either water or soil for a generic 
environmental receptor. The exposure scenarios used in calculating these screening values will 
be designed to characterize the potential exposure for those organisms at greatest risk from 
exposure to chemicals in either water or soils. Acceptable daily intake for birds and mammals 
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will be based upon toxicological data from the available published literature. The screening 
value for a chemical is the maximum concentration of a chemical in either water or soils which 
will not result in an unacceptable intake for a defined generic environmental receptor (given 

the assumptions used in the exposure models). 

Screening values for water will be determined based on the potential exposure of a picivoric 

bird and picivoric mammal. These organisms would have greater potential intake relative to 
other environmental receptors as a result of exposure via drinking water and bioaccumulation 

of site-related chemicals in their food. Potential water consumption and food ingestion rates 
for a generic receptor will be estimated based on allometric or other physiological. models. 
Potential concentrations in water will be estimated from water sampling data and chemical 

concentrations in food will be estimated using appropriate bioaccumulation models. 

Screening values for soils will be determined based on the potential exposure of a mammalian 

herbivore, an avian herbivore, a mammalian predator and a raptor. Herbivores represent those 
populations at greatest risk from chemicals which are bioaccumulated into plants, i.e., metals 
and hydrophilic organics. A mammalian herbivore is considered to be a borrowing organism. 
Therefore the receptor would be exposed via ingestion of both food and soil. The food 
consumption rate for this generic receptor will be estimated based on allometric or 
physiological models. Soils consumption will be estimated based on allometric or 
physiological models. Soils consumption will be estimated based on a defined perclentage of 
the food consumption and will be based on soil ingestion studies published in the available 

scientific literature. For the purposes of this preliminary biological hazard assessment, it will 
be assumed that avian herbivores are exposed only via consumption of food. Some avians 
such as turkeys may be exposed via ingestion of soils. However it is unlikely that these 
organisms are found in the Florida Keys. Food consumption rates for generic avian herbivores 
will be estimated based on allometric or other physiological models. 

Mammalian predators and raptors are at greatest risk from exposure to chemicals which 
biomagnify in the food chain. For the purposes of this assessment, it is assumed that the prey 
is represented by a burrowing mammal which is a herbivore, thus maximizing the potential 

exposure of the prey. Potential concentration of site-related chemicals in the prey will be 
estimated using the appropriate bioaccumulation models and estimated intakes as described 
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above for mammalian herbivores. Food consumption rates for both mammals and birds will 
be estimated using allometric equations or other physiological models. For the purpose of this 
assessment it will be assumed that mammalian predator is a burrowing organism. Therefore 

this receptor may be exposed to site-related chemicals via ingestion of soils as well as in prey. 

The soil ingestion rate will be estimated based on published soil ingestion studies in the 

available literature. 

Acceptable daily intakes for mammals and birds will be based upon the toxicological studies 
in the available published literature. Appropriate uncertainty factors will be used in the 
extrapolation of toxicological values from scientific studies to acceptable daily intake values 

for either mammals or birds. 

Exceeding these screening values does not in itself imply a potential hazard. It does suggest 
that a given type of biological receptor should be more closely scrutinized. These screening 

values will be used to determine if a potential risk to biological receptors exists at a site and 

which biological receptors should be further evaluated. 

3.1.9 Baseline Risk Assessment 

An environmental risk assessment will be performed at SWMU 1 and SWMU 2 toi evaluate 
the potential impact of site-related chemicals upon environmental receptors. Baseline risk 

assessments are not proposed at this time for the remaining SWMUs because the limited 
existing database of the SWMUs do not indicate the need for a risk assessment. 

At sites where a risk assessment will be performed, potential impacts will be evaluated by 

comparing estimated daily intake for identified environmental receptors relative to a maximum 
acceptable daily intake. The risk assessment will include the following: 

0 Selection of chemicals of potential concern 
a Exposure assessment 
l Toxicity assessment 
0 Hazard characterization 

Each of these selections are discussed below. 
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Chemicals of potential concern will be selected from site-related chemicals following the 
guidance as given in the Risk Assessment Guidance for Superfund. Vol I: Human Health 

Evaluation Manual (USEPA, 1989). 

The purpose of the exposure assessment is to describe site-specific pathways related to the 
potential exposure of environmental receptors and to provide estimates of these exposures. 
The three components of an exposure assessment are: 

0 Receptor survey 
0 Exposure pathway analysis 
l Exposure estimation 

Each of these elements is addressed separately below. 

The receptor survey identifies the significant environmental receptors which potentially may 
be exposed to chemicals either onsite or as a result of chemical migration to off-site areas. 

Significant environmental receptors would include listed endangered or threatened species and 

economically important species. 

Endangered or threatened species include any organism listed as endangered by either the 
United States Fish and Wildlife Service or the Florida Game and Freshwater Fish Commission. 

Economically important species include all species which are hunted or utilized as a food 
source for humans. Both on-site and off-site potential receptors at each site will be determined 

based on a review of the available published literature concerning endangered species, 
published government or scientific studies of the area and information maintained by 

government agencies. 

The exposure pathway analysis will characterize the exposure setting, identify potential 
exposure pathways and select the site-specific exposure pathways to be quantitatively revaluated 

in the risk assessment. Potential exposure pathways to be evaluated include ingestion of soils 
and water and potential exposure via food chain bioaccumulation. Potential exposure pathways 

will be determined based on behavioral characteristics of the identified receptors (e.g. 
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burrowing, food preferences, home range size, etc.) and the environmental matrix in which 
site-related chemicals are found, i.e., site-related chemicals at a site may be limited to either 

soil, groundwater or surface waters. 

The potential intakes via each identified exposure pathway will be estimated utilizing species 
specific data. In the absence of species specific data, i.e., specific feeding or water 

consumption rates, allometric models will be used to estimate potential intake rates. Estimated 
concentrations in food sources, e.g. fish, plants, or prey organisms, will be estimiated using 

either chemical specific bioaccumulation factors (BCF) or BCFs estimated using an appropriate 
model. Exposure pathways to fish and other aquatic populations will be limited to exposure 
via water and sediments. 

The purpose of the toxicity assessment is to estimate acceptable daily intakes for each chemical 
of potential concern. Acceptable daily intakes will be estimated based on toxicological data 
published in the available scientific literature. Appropriate uncertainty factors will be used in 
the extrapolation of toxicological values from scientific studies to acceptable daily intake values 
for the identified environmental receptors. Acceptable exposure concentrations for aquatic 
populations will also be estimated based on published toxicological data in the: available 

scientific literature. 

Characterization of potential impacts upon environmental receptors will be determined by using 
a hazard quotient (HQ). An HQ may be defined as the ratio between the estimated daily 

intake of a chemical and the estimated acceptable daily intake for that chemical. The HQ does 
not define dose-response relationships and its numerical value should not be construed to be 
a direct estimate of risk. The HQ is only a numerical indication of the nearness to iacceptable 

limits of exposure or the degree to which acceptable exposure levels are exceeded. As this 
index approaches unity, concern for the potential hazard of the chemical increases. :Exceeding 
unity does not in itself imply a potential hazard, it does suggest that a given situation should 

be more closely scrutinized. Potential impacts upon aquatic communities will be evaluated in 
a similar manner by comparing measured water concentrations with acceptable exposure 
concentrations. 
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A conservative approach will be maintained throughout the risk assessment. Environmentally 

protective assumptions will be used that are designed to overestimate any potential hazards. 
This biased approach is designed to overestimate rather than underestimate potential hazards 

to environmental receptors. This approach compensates for risk assessment uncertainties and 

provides a safety margin when determining potential impacts upon environmentail receptor 
populations. 

31.10 Sample Analysis 

All samples collected for laboratory analyses will be submitted to IT Analytical Services 
Laboratory (ITAS) in Knoxville, Tennessee. This laboratory is approved by the Naval Energy 

and Environmental Support Activity (NEESA) and also has an approved Compbrehensive 
Quality Assurance Plan on file with the Florida Department of Environmental Regulation 

(FDER). All analytical methods will be in conformance with applicable Federal and State 

procedures. The laboratory will perform analyses using United States Environmental 

Protection Agency (US EPA) approved methods in accordance with NEESA Level C Quality 
Control as specified in the Scope of Work. 

The Appendix IX analytical data will be at Data Quality Objective (DQO) Level IV. In 

addition, the analysis for Appendix IX parameters does not include dioxin/furan compounds 

except at SWMU #2. Volatile organic compounds, polynuclear aromatic hydrocarbons, 

pesticides/PCBs and metals will be analyzed according to Contract Laboratory Protoc,ols (CLP) 
as specified in Statement of Work (SOW) 288. Almost all Appendix IX parameters are 

amenable to CLP methodology except for chlorinated herbicides and organopihosphorus 

pesticides. Analysis of Appendix IX parameters can be performed by CLP methodology and 

the exceptions can be analyzed within the CLP QA/QC requirements using SW846 methods. 
This approach will provide DQO Level IV data of Appendix IX parameters. CLP data 

packages will only be generated for the analysis of samples collected from SWMU 1 and 2. 

One sample per media from each SWMU will be analyzed for the complete list of Appendix 
IX parameters. Volatile organic compounds will be analyzed according to EPA Method 

8010/8020. Polynuclear aromatic hydrocarbons will be analyzed according to EPA Method 
8310, phenol and pentachlorophenol will be analyzed according to EPA IMetbod 8040, 
pesticides/PCBs by EPA Method 8080 and Methods ICAP, Graphic Furnaces, Cold Vapor, 
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Direct Aspiration (Flame) for metals. Section 3.2 of the SAP contains a detailed explanation 
of the laboratory analytical procedures. 

Table A-l in Appendix A lists sample media, numbers, and recommended analysis methods 

for each site. 

3.2 Stage I - Sites Requiring a RF/ 

Sites re@ing an RFI are as follows: 

l SWMU No. 4 - AIMD Building A-980 
l SWMU No. 5 - AIMD Building A-990 
l SWMU No. 7 - Building A-824 

Based on an assessment of the needed data, the RF1 process has been reduced to a specific set 
of objectives for the three sites to be studied during the NAS-Key West RFI: 

l Review the existing site data and relevant regulatory guidance 

l Determine the vertical and horizontal extent of the suspected organic and 
metals contamination at the three sites 

l Identify other contaminants which may be migrating from the sites 

l Background sampling of groundwater, surface water, soil and sediment to 
establish background levels. 

l Delineate the potential contaminant migration pathways at the three sites 

l Perform baseline risk assessments on each of the sites when enough data has 
been compiled to characterize a release, if any. 

Evaluation of information developed in the RFI will determine future actions under the current 

permit. Following collection and analysis of data, the investigation may proceed to a 
Corrective Measures Study (CMS), or may require “no further action” and decisions will be 
made to collect additional data, to screen and evaluate remedial alternatives, or to recommend 
appropriate remedial actions. 
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3.2.7 SWMU No. 4 - A/MD Building A-980 

3.2.7. I Site Description 

The site is located at the Aircraft Intermediate Maintenance Department (AIMD) at the Naval 
Air Station, Key West which is located on the island of Boca Chica Key as shown on the 
vicinity map, Figure 3-l. The area is shown in detail in Figure 3-3. In the late l!%Os, the 
area was filled with six feet of crushed limerock, compacted, and building A-980 was 

constructed. In August 1981, a 55-gallon plastic tank was installed, in-ground on the north 

side of Building A-980 (Figure 3-3) and was used to collect approximately 3 gallons; a month 
of hazardous waste from the spillage of a 70-percent freon 113 (trichloroltrifluoromethane) and 
30-percent electrical insulating oil (coolanol-35R) mixture. This facility was operated by the 

Defensive and Passive Electronic Counter Measure @ECM/PECM) and abandoned in May 
1987. Another similar facility was being operated at the AIMD during the same time period 

by the Tire Shop. This facility received a mixture of 96 percent water, 2 percent PD680 
(solvent), 2 percent Turco (a phenolic based aircraft cleaner), and a residue of a PCA 44 Type 

C (emulsifier cleaner). The Navy ceased using this facility as well. The contents of the tanks 

at the two facilities were routinely pumped out every 60 to 90 days and properly di,sposed of 
by NAS-Key West personnel. MSDS sheets for the chemicals PD680, Turco, and PCA 44 
are included in Appendix B. 

These tanks were gravity fed, by a piping system, which drained the various mixtures from 
the interior of the building through the walls and into the tanks. The north tank was connected 

to a floor trench drain with grate inside Building A-980. This drain was designed for the 

collection of incidental spillage from the work area operations. The drain pipe was made of 

2-inch PVC pipe and was encased in cement mortar. Hence, the drain carried the spillage 

directly into the in-ground tanks and there appears to have been no leaks in the drain. The 
south tank was co~ected to a dip tank via a similar floor trench drain. The dip tank was used 

by the tire shop for the rinsing of aircraft wheel rims during routine maintenance. Upon 

receipt of a Notice of Violation (NOV) dated May 11, 1987, NAS-Key West cut and plugged 

the connecting piping and ceased operating the in-ground tanks. The NOV was issued because 

some soil around one in-ground collection tank appeared to be contaminated with solvents and 
TF freon during an inspection tour of the building. The two tanks were removed and. properly 

disposed of in December 1989. 
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3.2.1.2 Existing Data 

In December of 1989 both tanks were removed and soil (6 inches thick) from around and 

under each tank was excavated and drummed. Figure 3-3 depicts the previous locations of the 
tanks relative to the exterior walls of Building A-980. Additional soil was removed and the 
excavated holes were covered with plywood. The three soil samples were collected from each 
excavation from depths of 0 to 1 foot, 1 to 2 feet, and 2 to 3 feet and analyzed for various 
parameters. Table 3-l presents the analytical results for the samples. Elevated levels of 

cadmium, chromium, lead, and mercury were reported in the soil samples from both pits. No 

groundwater or surface water samples were collected from the site. 

3.2.7.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by NAS-Key 

West personnel prior to the commencement of field activities. If necessary, proposed sampling 
locations will be relocated to avoid interference with the identified utilities. 

3.2.7.4 Ambient Air Monitoring 

For health and safety reasons, an OVA will be used during all subsurface work as required 
by the Health and Safety Plan (HSP). 

3.2.7.5 Waste Characterization 

Results of the initial soil sampling (Table 3-l) indicate that soil contamination from Imetals and 
petroleum hydrocarbons exists in the areas of the two in-ground storage tanks. The 

investigation to determine the extent and magnitude of contamination will be conducted under 
the soil, hydrogeologic, surface water and sediment investigation phases. The waste 

characterization will be carried out in conjunction with the soil boring program. 

3.2.1.6 Soil Investigation 

The data obtained from the results of the initial soil sampling (Table 3-l) indicate surface and 

subsurface soils are impacted. To verify these data and to further evaluate the extent of 
contamination, soil samples will be collected at each tank location at l-foot intervals until the 

top of water table is reached. The investigation will use a radial arm approach with sampling 
locations approximately every 5 feet. The soil sampling locations are shown in Figure 3-3. 
A maximum of nine soil borings per tank location will be installed. The OVA will be used 
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Table 3-1 
Soil Sample Data from Building A-980 

NAS-Key West 
Key West, Florida 

Ignitability No Flash > 400” > 400°F 135°F > 400°F > 400°F 
F 

Corrosivity 5.56 7.54 7.4 2.93 7.68 7.28 

Reactivity 

Air 

Hz0 

CN 

EP Tox 

As 

Ba 

Cd 

Cr 

Pb 

Hg 

Se 

Ag 

TOX 

Oil/grease 

Trichloroethane 

PCBs 

% H,O 

Xylene 

TOC 

MEK 

Methylene chloride 

Toluene 

Conductivity 

None 

None 

Slight 

< .Ol 

4.0 

8.3 

6.2 

21.7 

1.33 

< .Ol 

.05 

2.0 

3000 

0 

0 

99 

2 

2400 

0 

0 

5.0 

18,000 

None 

None 

None 

< .Ol 

10.1 

10.2 

18.6 

10.4 

1.55 

c.01 

< .Ol 

0 

0 

0 

0 

2 

20 

0 

0 

5.0 

None 

None 

None 

c.01 

7.7 

10.0 

9.6 

8.2 

1.5 

<.Ol 

c.01 

10.0 

5.0 

0.0 

2 

30 

0 

0 

2.0 

None None None 

None None None 

None None None 

c.01 < .Ol < .Ol 

.4 4.8 3.0 

.5 3.0 2.4 

< .Ol 3.0 2.0 

2.7 3.4 4.16 

7.72 4.8 1.8 

< .Ol < .Ol c .Ol 

.4 < .Ol < .Ol 

250 5.0 15.0 

550,000 

125 2.0 10.0 

25 0 2.0 

30 

20,000 0 5.0 

400,000 90 65 

500 0 0 

10 0 0 

50 5.0 8.0 

2800 
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NOTE: 
’ Sample collected from south excavation 
2 Sample collected from north excavation 

*“*“* 1 All values in mg/l unless otherwise indicated 
1 Refer to Figure 3-3 for sample locations 



for a headspace scan of the collected materials. The nine highest readings per tank location 
will be submitted for laboratory analysis (total of 18 samples). The initial soil sampling 

indicated the presence of metals, halogenated volatiles, non-halogenated volatiles, and PCBs. 

As a result of these detections, the following analyses are prescribed for the soil samples: one 
surf&&l sample (O-l foot) and one subsurface soil sample ( > 1 ft depth) will be analyzed for 

Appendix IX parameters. The samples to be analyzed for Appendix IX parameters will be 

collected from the area appearing to have the most contamination (based on OVA readings). 
The remaining soil samples will be analyzed for the following categories of parameters: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Polychlorinated Biphenyls 
l Metals 

3.2.7.7 Hydrogeologic Investigation 

Two monitoring wells will be installed in or near the areas of suspected contamination as 

shown in Figure 3-3. Well construction details are presented in Section 2.4.3.1 of the 

Sampling and Analysis Plan. The wells will be screened to intercept the water table. 

Groundwater levels will be measured in all monitoring wells once a week for four weeks. 

Four groundwater elevation maps will be prepared to better understand groundwater flow 

patterns at the site. 

A groundwater sample will be collected from each well and submitted for laboratory analysis. 

One groundwater sample (S4MW2) will be analyzed for Appendix IX parameters and the other 

groundwater sample will be analyzed for the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Polychlorinated Biphenyls 
l Metals 

3.2.1.8 Surface Water and Sediment Investigation 

A ditch which acts as a conveyance for surface water is present along the perimeter of the 
building (Figure 3-3). Three surface water and three sediment samples are proposed to be 
collected for laboratory analysis (surface water will be collected only if present at the time of 
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sampling). The proposed sample locations are indicated in Figure 3-3. One surface water and 

one sediment sample collected from sample location S4SS 1 will each be analyzed for 14ppendix 

IX parameters. The remaining two surface water and sediment samples will be analyzed for 

the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Polychlorinated Biphenyls 
l Metals 

3.2.1.9 Background Sampling 

A background sampling and analyses program will obtain analytical data for surface soil, 

subsurface soil, groundwater, surface water and sediments. The background samples for 
surface (O-l ft.), subsurface soil, and groundwater will be collected from the location of 
S4MU-1. The background samples for surface water/sediment will be collected from location 

S4BGl. All background samples will be analyzed for Appendix IX parameters (excluding 

dioxin/furan compounds). 

Analysis of the background samples should offer site specific standards of comparison for 

media impact studies. 

3.2.1.70 Preliminary BioIogical Hazard Assessment 

A preliminary biological hazard assessment will be performed at this SWMU as described in 

Section 3.1.8. 

3.2.1.7 7 Baseline Risk Assessment 

A baseline risk assessment is not proposed to be performed at this time. 

3.2.7.72 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the monitoring wells, ground 
elevations, all soil borings, and other pertinent features. The top of well casing of each 

monitoring well will be surveyed also to determine elevation of the water table from water 
level measurements. 
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A base map will be prepared for the site from the field survey. The map will have an 
appropriate horizontal scale to show pertinent site features and all elevations will be referenced 

to mean sea level (MSL). 

3.2.7.73 Sample Analysis Summary 

At the AIMD Building A-980 the following media and number of samples will be submitted 

for laboratory analysis. 

l soil - 20 
l Groundwater - 3 
l Surface water - 4 
l Sediment - 4 

Table A-l in Appendix A lists the number of samples, media, and recommended analysis 

methods. 

3.2.2 SWMU No. 5 A/MD Sand Blasting Area by Building A-990 

3.2.2.7 Site Description 

The sand blasting area is located between Buildings A-990 and A-989, and is shown in detail 

in Figure 3-4. The area has historically been used to sand blast “yellow gear,” (yellow gear 
is the ground handling/ground support equipment for aircraft, i.e., moving vehicles and 

refueling tankers) aircraft parts and various metal objects as needed by the facility since the 
early 1970s. This area is approximately 65 ft by 90 ft. There exists a surface drainage ditch 

that collects surface runoff waters running behind the AIMD buildings. This drainage ditch 
directs rain water to a culvert which empties into a tidal area containing mangrove trees. 

3.2.2.2 Existing Data 

In June of 1984 the Navy collected soil and groundwater samples from the locations shown 
in Figure 3-4. The samples were submitted for a laboratory analysis and the results of the 
analysis are presented in Table 3-2. The results indicate the presence of phenol in the soil. 

In April 1988, the Navy requested that consultants Geraghty and Miller, Inc., (G&M) 
coordinate the analysis of two samples of “Black Beauty” (used as blasting material for 
equipment). According to Reed Materials Division of Tampa, Florida, the manufacturers of 
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Table 3-2 
Soil Sample Data from Building A-990 

June 25, 1984 
NAS-Key West 

Key West, Florida 

EP Toxicity: 

Chromium, mg/L 

Lead, mglL 

Cadmium, mg/L 

PH 

Methylene Chloride, ppm 

Phenols: 

< 1 .o < 1 .o < 1 .o < 1 .o < 1 .o < 1 .o < 1 .o < 1 .o 

< 1 .o e 1 .o c 1 .o < 1 .o < 1 .o < 1 .o < 1 .o < 1 .o 

co.50 <0.50 <0.50 co.50 <0.50 co.50 co.50 <0.50 

8.41 7.98 7.76 8.90 8.16 8.36 7.78 6.84 

<40 <40 <40 c40 <40 <40 < 1 .o < 1 .o 

Phenol, ppb < 250 640 820 < 500 < 500 < 500 <25 _- 

P-chlorophenol, ppb c250 < 500 < 500 < 500 < 500 < 500 <25 -- 

2-nitrophenol, ppb <250 c 500 < 500 < 500 < 500 c 500 <25 -_ 

2,4-dimethylphenol, ppb <250 c 500 < 500 < 500 < 500 < 500 <25 -_ 

2,4-dichlorophenol, ppb <250 < 500 < 500 < 500 < 500 < 500 <25 _- 

P-chloro-m-cresol, ppb < 250 < 500 < 500 < 500 < 500 < 500 <25 _- 

2,4,6-trichlorophenol, ppb < 250 < 500 < 500 < 500 < 500 < 500 <25 -- 

2,4-dinitrophenol, ppb < 2500 < 5000 < 5000 < 5000 < 5000 < 5000 X250 -_ 

4-nitrophenol, ppb <250 < 500 < 500 < 500 < 500 < 500 <25 -- 

4,6-dinitro-o-cresol, ppb < 2500 < 5000 < 5000 < 5000 < 5000 < 5000 <250 _- 

Pentraohloropehnol, ppb <250 c 500 <mo < 500 < 500 < 500 <25 -- 



“Black Beauty, I’ this material is a compound of coal slag obtained from an electrical power 
company. 

Samples of the blasting material were collected by the Florida Department of Environmental 
Regulation (FDER) during a RCRA Facility Assessment in April 1988. One sample was 
unused “Black Beauty” and the other was “Black Beauty” after it had been used as a blasting 

material for equipment. The two samples were sent for analysis by EP Toxicity metals 
procedures (arsenic, silver, barium, cadmium, chromium, mercury, lead, and selenium). The 
results showed both of the samples did not have any metals present above the maximum 

concentration limits of contaminants characteristic of EP Toxicity (40 CFR 261). 

3.2.2.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by INAS-Key 

West personnel prior to commencement of field activities. If necessary, proposed sampling 
locations will be relocated to avoid interference with the identified utilities. 

3.2.2.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 

3.2.2.5 Waste Characterization 

Existing information indicates presence of phenol at the site. Also, due to the blasting 
materials used, the metal objects being cleaned, and the resulting residue, a potential 
contaminant of concern is the metals fraction. Accordingly, the investigation will focus on 
determining if in fact metals and phenol are present at the site and their concentrations in the 

soil, groundwater, sediment, and surface water. The waste characterization will be carried out 
in conjunction with the soil boring program. 

3.2.2.6 Soil Investigation 

In order to evaluate the subject area, three soil borings will be installed in the vicinity of the 
blasting area as shown in Figure 3-4. Surface soil samples will be collected from the first 12 
inches of soil. Subsurface samples will be collected using split spoon techniques and one 
sample will be collected for every foot of boring until the water table is encountered. A 
maximum of four samples will be collected for analysis from each boring. One surface soil 
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sample (O-l ft.) and one subsurface soil sample selected by visual observation and field 
screening with an OVA will be analyzed for Appendix IX parameters and the remaining 

samples will be analyzed for the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Phenol 
l Metals 

3.2.2.7 Hydrogeologic Investigation 

Two of the soil borings will be converted into monitoring wells. Well construction details are 
presented in Section 2.4.3.1 of the SAP. The wells will be screened to intercept the water 

table. Groundwater samples will be collected from each monitoring well. 

Groundwater levels will be measured in all monitoring wells once a week for four weeks. 

Four groundwater elevation maps will be prepared to better understand groundwater flow 

patterns at the site. 

One groundwater sample (S5MW2) will be analyzed for Appendix IX parameters. The other 
sample will be analyzed for the following parameters: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Phenol 
e Metals 

3.2.2.8 Surface Water and Sediment fnvestigation 

A concrete ditch which acts as a conveyance for surface water is present at the site. 
Accordingly, three surface water and three sediment samples (surface water will be collected 

only if present at the time of sampling) will be collected from the locations shown iin Figure 
3-4. One surface water sample and one sediment sample from sample location S5SS2 will 
receive analysis for Appendix IX parameters, and the remaining surface water and sediment 
samples will be analyzed for the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 

TAI3-03/5963@2-lO\WOR 3-25 



l Phenol 
l Metals 

3.2.2.9 Background Sampling 

A background sampling and analyses program will obtain analytical data for surface soil, 
subsurface soil, groundwater, surface water and sediments. The background samples for 

surface (O-l ft.), subsurface soil and groundwater will be collected from locations at SWMU 

2 (refer to Section 3.3.2.9 for detail). The background samples for surface water/sediment 
will be collected from location SSSS3. All background samples will be analyzed for 14ppendix 

IX parameters (excluding dioxin/furan compounds). 

Analysis of the background samples should offer site specific standards of comparison for 
media impact studies. 

3.2.2. IO Preiiminary Biological Hazard Assessment 

A preliminary biological hazard assessment will be performed for this SWMU as described in 

Section 3.1.8. 

3.2.2.7 1 Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

3.2.2.12 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the soil borings, monitoring 

well locations, and other pertinent features. The top of well casing will also be surveyed to 
determine elevations of the water table from water level measurements. 

From the field survey, a base map will be prepared for the site. The map will have an 
appropriate horizontal scale to show pertinent site features and all elevations will be referenced 

to MSL. 

3.2.2.73 Sample Analysis Summary 

At the AIMD Building A-990, the following media and number of samples will be submitted 
for laboratory analysis. 
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l Soil - 12 
l Groundwater - 2 
l Surface water - 3 
l Sediment - 3 

Table A-l lists the number of samples, media, and recommended analysis methods. 

3.2.3 SWMU NO. 7 - Former Hazardous Waste Storage Building A-824 

3.2.3. I Site Description 

Building A-824 is located to the west of US 1 on Boca Chica Key as shown in Figure 3-l. 

The building is shown in detail in Figure 3-5. Navy records and interviews indicate that the 

structure historically had been used to store supplies, small electrical transformers, and a 
temporary (under 90 days) staging of 55-gallon drums. No reported releases of contaminants 

have been recorded at the site. 

3.2.3.2 Existing Data 

The consulting firm of Biasland, Bouck, and Lee (BB&L) performed a final series of clean-up 
activities of the structure and surrounding area culminating on March 29, 1991. Based on the 

information contained in the BB&L report, decontamination of the building has been completed 

in accordance with the FDER approved closure permit. Navy sources have indicated the 

building is to be retrofitted or “r-e-skinned” and updated for future use. Samples were 

collected from various locations such as from sandbags stacked near Building 824 and from 

the soils around the building. Rinse samples from the floor of the building were also 

collected. 

Figure 3-5 shows the locations from where BB&L collected samples. The samples were 

analyzed in the following manner: 1) sandbags were analyzed for evaluation of required 

disposal methods; 2) soils around Building A-824 were analyzed for possible impact by the 
storage operations; and 3) final floor rinse was analyzed to confirm closure requirements. 
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Table 3-3 lists the results of the sampling. Soil samples SS-01 and SS-03 contained l,l- 

dichloroethene and sample SS-03 contained 6,400 ug/kg of pentachlorophenol. The BB&L 

report concludes that the 1 , 1-dichloroethene present was as a result of pipe doping compounds 
commonly used in the mid to late 1970s. Pentachlorophenol was commonly used for treatment 
of wood poles and pilings and could have been present in the material stored at Building A- 

824. The analysis of the final rinse water did not indicate any purgeable halocarbons or 

purgeable aromatics. 

3.2.3.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by NAS-Key 
West personnel prior to commencement of field activities. If necessary, proposed sampling 
locations will be moved to avoid interference with identified utilities. 

3.2.3.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 

3.2.3.5 Waste Characterization 

Existing information indicates presence of volatiles and polynuclear aromatic hydrocarbons. 
Due to the various materials used and/or stored at the site the potential areas of concern are 
the hydrocarbon groups. Accordingly, the investigation will focus on determining whether any 
contaminants are present at the site and the contaminant concentrations in the soil, sediment, 

surface and groundwaters. The waste characterization will be carried out in conjunction with 

the soil boring programs. 

3.2.3.6 Soil fnvestigation 

In order to evaluate the subject area, 20 soil borings will be installed around Building A-824. 
The soil boring locations are illustrated in Figure 3-5. The borings will extend to the top of 
the water table. Discrete split spoon samples will be collected for every one foot of boring 
until the water table is reached. An organic vapor analyzer (OVA) will be u.sed for a 

headspace scan of the materials. The sample with the highest reading per boring location will 
be submitted for laboratory analysis (a total of 20 samples). 
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Table 3-3 
Results of Laboratory Analysis of Samples 

February 20, 1991 
Source: Certification of Closure Former Hazardous Waste Storage Building A-824 

NAS-Key West 
Key West, Florida 

dene Chloride 

l Reactivity (releasable 
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One surface soil sample (O-l ft.) and one subsurface soil sample collected from the area which 
appears to have the most contamination (based on OVA readings) will be analyzed for 

Appendix IX parameters. The remaining samples will be analyzed for the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Pentachlorophenol 
0 Polychlorinated Biphenyls 
l Metals 

3.2.3.7 Hydrogeo/ogic fnvestigation 

Three monitoring wells will be installed in the vicinity of Building A-824 so as to determine 

groundwater flow patterns and confirm the absence or presence of contamination. Well 
construction details are presented in Section 2.4.3.1 of the SAP. The wells will be installed 
at the same locations as soil borings S7SB-3, S7SB-14, and S7SB-6 and are shown .in Figure 

3-5. 

Groundwater levels will be measured in all monitoring wells once a week for four weeks. 

Four groundwater elevation maps will be prepared to better understand flow patterns at the 

site. 

A groundwater sample will be collected from each of the three monitoring wells and submitted 

for laboratory analysis. One sample (from monitoring well S7SB3) will be analyzed for 
Appendix IX parameters. The remaining samples will be analyzed for the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Pentachlorophenol 
l Polychlorinated Biphenyls 
0 Metals 

3.2.3.8 Surface Water and Sediment In ves tiga tion 

Surface water features are present at this site. Accordingly, four surface water and four 
sediment samples will be collected for laboratory analysis (surface water will be collected only 
if present at the time of sampling). The surface water and sediment sample collection locations 
are shown in Figure 3-5. Further, one surface water sample and one sediment sample from 

,,--.-. 
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location S7SS-1 will be analyzed for Appendix IX parameters. The remaining surface water 

and sediment samples will be analyzed for the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Pentachlorophenol 
l Polychlorinated Biphenyls 
l Metals 

3.2.3.9 Background Sampling 

A background- sampling and analyses program is recommended by IT to obtain analytical data 
for surface soil, subsurface soil, groundwater, surface water and sediments. The background 

samples for surface (O-l ft.) and subsurface soil will be collected from the vicinity of sample 
location S7SB-13. The background for groundwater will be collected from S7MW-2 and for 
surface water/sediment from location S7SS-4. All background samples will be analyzed for 

Appendix IX parameters (excluding dioxin/furan compounds). 

Analysis of the background samples should offer site specrfic standards of comparison for 

media impact studies. 

3.2.3.70 Preliminary Biological Hazard Assessment 

A preliminary biological hazard assessment will be performed for this SWMU as described in 

Section 3.1.8. 

3.2.3. I I Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

3.2.3.12 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the monitoring wells, ground 

elevations, all soil borings, and other pertinent features. The top of well casing of each 

monitoring well will also be surveyed to determine elevation of the water table. 
From the field survey, a base map will be prepared for the site. The map will have an 
appropriate horizontal scale to show pertinent site features and all elevations will be referenced 

to mean sea level (MSL). 
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3.2.3.13 Sample Analysis Summary 

At the former hazardous waste storage Building A-824, the following media and number of 

samples will be submitted for laboratory analysis: 

l soil - 20 
0 Groundwater - 3 
0 Surface water - 4 
a Sediment -. 4 

Table 3-l lists the number of samples, media, and recommended analysis methods, while 
Figure 3-5 illustrates the proposed sampling locations. 

3.3 Stage 2 - Sites Requiring Additional RFI Work 

A Phase I Remedial Investigation (Phase I-RI) has been performed by IT at various sites at 
NAS-Key West. Based on the results of the Phase I-RI study the following three sites were 

found to require additional investigation: 

0 SWMU No. 1 - Boca Chica Open Disposal Area 
0 SWMU No. 2 - Boca Chica DDT Mixing Area 
0 SWMU No. 3 - Boca Chica Fire Fighting Training Area 

Based on an assessment of the data acquired from the Phase I RI, the RF1 process has been 
reduced to a specific set of objectives for the three sites to be studied: 

0 Background sampling of groundwater, surface water, ocean water, soil, 
surficial soil, and sediment to establish background levels. 

0 Additional sampling of selected media and analysis to add to the existing 
database so as to further delineate the extent of contamination. 

Evaluation of information developed in this phase, will determine future actions under the 

current permit. 

3.3. I SWMU No. I - Boca Chica Open Disposa/ Area 

3.3.1. I Site Description 

The Boca Chica Open Disposal Area is located in the southeastern part of Boca Chica Key, 
between the perimeter road and Geiger Creek as shown in Figure 3-l. The site was operated 
originally as an open disposal and burning area from 1942 to the mid 1960s and is shown in 
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detail in Figure 3-6. The site received general refuse and waste associated with the operation 

and maintenance of aircraft. These wastes may have included waste oils, hydraulic fluids, 
paint thinners, and solvents. 

The open disposal area consists of two areas (Figure 3-6), the bum area and the debris zone. 
Approximately 2,600 tons of waste from NAS-Key West were disposed of and burned at this 
site annually. Whenever possible, this burning area was cleared of any remaining debris left 

over from the burning process and deposited in an area of unknown dimensions to the north 
of the burning area. Because the burning operation was not a controlled process, all wastes 

may not have been completely destroyed. 

There may exist residual wastes within the bum area and/or debris zone. The burn area is 
presently clear of debris with the exception of four abandoned aboveground tanks located in 

the northwest portion of the site. Around one tank, the sides, foundation, and ground were 

covered with an unknown black asphalt like substance. The remaining three tanks are 
clustered together near a scrap iron rod pile&&@% . ~. ,s S& : : _ 

The debris area, of unknown size, has a predominant thick cover of mangrove trees, spotted 
with areas of open water. Debris can still be seen lying among the mangroves and in the open 

areas. The presence of mangrove trees in the debris area has led to the area being classified 
as a wetland, protected by state and federal dredge and fill regulations. The presence of 
mangrove trees are also indicative of a salt water environment, suggesting the occurrence of 

saline water intrusion from the ocean. 

3.3.1.2 Existing Data 

The following information was discerned from a previous study conducted by consultants 

Geraghty and Miller. Four groundwater monitoring wells (KWM-05 through KWM-08) were 
installed to depths of 10 to 12 feet at the perimeter of the bum area. Groundwater elevations 
in these monitoring wells ranged from 0.56 to 0.92 feet above MSL with ;a general 

southeasterly direction of groundwater flow toward the Atlantic Ocean. 

Groundwater samples were collected from each monitoring well and analyzed for pH, specific 
conductivity, total dissolved solids (IDS), and US EPA priority pollutants. Generally, the 
analytical results listed the TDS range from 24,000 to 42,000 ppm. Acid extractable, 

TN3-63/666362-lO\WORPlAN 3-34 



GROUNDWATER SAMPLES 
COMPOUND STANDARDS * SAMPLE LOCATIONS 

I )1gfl KM-07 I r7 

CONC. - 
/ PAD / -- ROA 

SEDIMENT SAMPLES 
COMPOUND STANDARDS * SAMPLE LOCATIONS 

21 

NE 

38 

84 

69 

71 

ALDRIN 

DELTA - BHC 

HEPTACHLOR 
EPOXIDE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZ0 (a) 
ANTHRACENE 

NE 

NE 

NE 

13.000 

6300 

7500 

I BENZ0 (b) 
FLUDRANTHENE 

NE 7600 

\ KWh4-07’/- BURN AREA -/ 
\ 

OPI 
ARI 

STANDARDS * 
Pdl 

OMPOUND SAMPLE 
S-l 

CATIONS 

3ENZ0 (K) 
:LUORANTHENE 

;;;;E’“’ 

;:;~E~w 

:HRYSENE 

‘LUORANTHENE 

NDENO (1,2,3-CD) 
‘YRENE 

‘YRENE 

NE 10,000 

8300 

8600 

16.000 

8300 

7000 

18,000 

NE MANGROVE - 

APPROXIMATE NE 

NE 

NE 

NE 

NE 

* STANDARDS REFERS TO A 
COMBINATION OF DRINKING WATER 
STANDARDS, FLORIDA GUIDANCE 
CONCENTRATIONS AND CORRECTIVE 
ACTION LIMITS. 

SOIL SAMPLES 

COMPOUND 
I 

STANDARDS * SAMPLE LOCATIONS 
yg/l I 

ACENAPHTHALENE 

FLUDRANTHENE 

PYaENE 

BENZ0 (a) 
ANTHRACENE 

CHRYSENE 
QcL’m /I.\ LI.L” \“, 
FLUORANTHENE 

BENZ0 (k) 
FLUORANTHENE 

BENZ0 (a) 
PYRENE 

INDENO (1,2,3-cd) 
PYRENE 

;;;FE$h.i) 

HEPTACHLOR 
EPOXIDE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

NE 

38 

B-5 

2500 

3600 

8500 

RI.. 7-L 

=+--I \ 
I STONE 

I 
FILL \ 

I 

\ 
l’ 

/ 

\ 

2900 

5900 

3800 

3800 

3500 

3000 

3900 

120 

SOURCE: FREDERICK H. HILDERBRANDT, INC. 
ENGINEERS-SURVEYORS-PLANNERS 
15321 S. DIXIE HWY.. SUITE 202 
MIAMI, FLORIDA 33157 ‘. / / A-4 

GRAPHIC SCALE 

FIGURE 3-6 

INVESTIGATION & SAMPLING 
LOCATIONS 
BOCA CHICA 
OPEN DISPOSAL AREA 

Prepared for: 

NAS - KEY WEST 
KEY WEST, FLORIDA 

LEGEND 
@KM-08 GERAGHM 6e MILLER MONITORING WELL l SlMW-1 PROPOSED MONITORING WELL 

@MW 4-2 IT CORP. MONITORING KLL @ SlSB-1 PROPOSED SOIL BORING 

AB-2 BORING NO. 2 @ SlSS-1 PROPOSED SEDIMENT/ 
0 S-l SURFACE WATER & SEDIMENT SURFACE WATER SAMPLE 

SAMPLE NO. 1 
@ SlBG-1 PROPOSED BACKGROUND 

2 AIR QUALITY SURVEY TRANSECT SOIL SAMPLE -- 
AND NUMBER 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 



pesticides and PCBs were not detected above the analytical method detection limit in these 
samples. Several VOCs were detected in concentrations at or below 16 ppb and total xylenes 
were detected at 35 ug/l. Several base neutral extractable compounds also were detected in 

concentrations of less than 10 ug/l. Only naphthalene was detected at a concentration (34 ug/l) 
higher than 10 ug/l. Of the metals analyzed, concentrations of mercury (0.01 mg/l), copper 

(0.06 mg/l), and arsenic (0.065 mg/l) were above detection limits. Existing monitoring wells 

KWM-05 and KWM-06 contained the highest concentrations of contaminants. If groundwater 

flow is towards the southeast, these wells should be upgradient of the bum area and contain 
no contaminants. The presence of contaminants in monitoring wells KWM-05 and lKWM-06 
suggests that the debris to the north (upgradient) of the burn area may be releasing 
contaminants to the groundwater flow system. 

For the Phase I Remedial Investigation, the concentrations of compounds and metals detected 

in the groundwater and surface water were compared against a combination of Drinking Water 

Standards and standards identified in Florida Administrative Code (FAC) 17-550.316 through 

320 and the Florida Groundwater Guidance Concentrations. For soils and sediments the 
Corrective Action Limits as per proposed rule for RCRA Corrective Action for Solid Waste 
Management Units at Hazardous Waste Management Facilities Subpart S was used as the 
comparison standard. These standards were used in the previous Phase I RI Study in order 
to assess impacts and decide if a release occurred. When standards were exceeded, the media 
was considered to be impacted. The combination of Groundwater Guidance Concentration 
Drinking Water Standards and Corrective Action Limits will hereafter be referred to in this 

document as “standards. ” 

Two soil samples were analyzed for Resource Conservation and Recovery Act (RCRA) metals 

by EP Toxicity. Concentrations of these metals were all below the analytical method detection 

limits. 

The following additional information was discerned from the Phase I RI conducted by IT at 
the site. A total of seven metal concentrations were detected exceeding their Standards in the 

groundwater at the site. Of these seven metals, lead and iron are the most dominant. Table 
A-2 in Appendix A lists a summary of the inorganic contaminants detected at the site during 
the Phase I RI study. The sample locations and levels of organic contamination detected 
during the Phase I RI study are presented in Figure 3-6. Volatile organ&s were detected in 
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only one groundwater sample and the reported concentrations were only slightly above their 
respective Standards. Because of very limited and random detections of volatile organics and 

metals in groundwater and surface water samples, widespread impacts due to these 

contaminants does not appear to be present. Although these contaminants appear to be 

isolated, IT considers the locations where these compounds were detected above their 

Standards to have been impacted. 

Pesticide compounds were also detected above their Standards in the sediment, and soil 

samples at this site. The data indicates that the detection of pesticides may be local 

contamination .only. Due to the isolated nature of detection, pesticide contamination is not 

likely to cause immediate impacts on human health or the environment. However, it is not 

recommended that this site be dropped from further consideration for remedial action because 
the metal contamination in soil and groundwater may require remedial measures. 

Geologic and Hvdroaeoloaic Settinq 

The following discussion presents the geologic and hydrogeologic setting existing at the site. 

Information derived from the borings installed during the Phase I RI was used to construct a 
geologic framework to assess the potential for contaminant migration. The material 

encountered during drilling of the monitoring well boreholes consisted of fiil overlying natural 
oolitic limestone. The fill material was encountered at the ground surface and ranged from 

ground surface to 8 feet BLS in the monitoring wells. Specifically, the fill encountered was 

composed of minor amounts of sand and gravel mixtures with slight fractions of salt and 
reworked crushed oolitic limestone with varying amounts of shell fragments. Natural oolitic 

limestone and the limestone/sand mixtures were encountered below the ffi and continued to 

boring termination in all three boreholes (18 to 20 feet BLS). The SPT blow counts indicate 

that the limestone to be of medium density. 

Geotechnical data was obtained from analysis of a composite soil sample collected from ground 

surface to 2 feet BLS from the borehole for monitoring well MW 4-l. Geotechnical data 
included grain size distribution, moisture content, soil pH, cation exchange capacity, and total 
organic carbon content and permeability. The grain size distribution indicated that the soil 
sample was a poorly sorted medium to coarse grained sandy gravel with a fraction of fines. 
The soil had a pH 7.50 and an ion exchange capacity of 35.74 meq/g. The total organic 
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carbon (TOC) value of 1.04 mg/kg indicated that the soil did not contain much organic matter. 
The vertical permeability value of the soil was 2.29 x lob centimeters per second which is 

representative of a low permeability material. 

The indigenous material encountered consists of oolitic limestone, hence the higher hydraulic 
conductivity and transmissivity values are considered to be representative of the site’s geology. 

Hydraulic conductivity of the compacted fill material is .expected to represent the lower end 

of the stated values previously discussed in Section 2.4. 

Groundwater elevations obtained at the site were contoured and are depicted on Figure 3-7. 
Groundwater elevations are influenced by surface water bodies and wetlands present at the site. 
The groundwater mound feature at the north end of the site near monitoring well MW4-5 may 
result from the influence of surface water present in the mangroves as shown on the site map. 

Groundwater at the site is suspected to discharge into the mangroves and Atlantic Ocean. 
Recharge of the aquifer is probably through direct infiltration of precipitation. 

/---. 
Groundwater levels in the recording well were continuously monitored through the month of 
August 1990 to assess tidal influences. This information was then compared with actual sea 

level fluctuations during the same time period. Sea level fluctuations ranged from 
approximately 0.1 feet to 2.4 feet, while fluctuations in the groundwater level ranged only 
from approximately 0.6 to 2.0 feet. 

Based upon the information presented to date, continuing investigations should include: 

1. A background sampling program to obtain analytical data for surface soil, subsurface 
soil, groundwater, surface water and sediment to establish background levels for this 
site. The background samples will be analyzed for Appendix IX parameters. 

2. Installation and sampling of two additional monitoring wells in the locations shown 
in Figure 3-6. This will be performed to confirm. groundwater flow patterns and 
determine if metal concentrations are leaching into the groundwater system.. 

3. Performance of a Quantitative Risk Assessment. 
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3.3. 1.3 Utifity Survey 

All utilities in the areas of the proposed sampling locations will be identified by N‘4S - Key 
West personnel prior to the commencement of field activities. If necessary, proposed sampling 

locations will be relocated to avoid interference with the identified utilities. 

3.3.7.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 

3.3.7.5 Waste Characterization 

Waste characterization will not be performed during this phase of investigation based on Phase 

I RI recommendations. 

3.3.1.6 Soil Investigation 

In order to evaluate the subject area, five soil borings will be installed in the loczations in 

Figure 3-6. Four samples will be collected near former borings that were installed in the Bum 
Area. The remaining one sample will be collected from a location within the debris area. 
Surface soil samples (O-l ft.) will be collected from the soil boring locations. Subsequent 

subsurface discrete soil samples will be collected using a split spoon sampler. Samples will 
be collected for every 5 feet of boring to a depth of 20 feet below land surface. An OVA will 
be used in the field to conduct a headspace analysis. One surface soil sample and one 
subsurface soil sample (based on visual observation and OVA readings) will be sent to the 

laboratory for analysis of Appendix IX parameters and three soil samples will be analyzed for 

TCLP parameters. Contract Laboratory Protocol (CLP) data packages will be generated on 
analysis of the samples. Alternate boring locations will be determined if existing sample 
locations are inaccessible to the drill rig without excessive disturbance (clear cutting) of the 

mangroves. 

3.3.1.7 Hydrogeologic Investigation 

Two additional monitoring wells S lMW-1 and SlMW-2 are proposed to be installed in 

locations shown in Figure 3-6 so as to further refine the monitoring well network. IDetails of 
the well installation are presented in Section 2.4.3.1 of the SAP. The wells will be installed 
so that the well screen (approximately 5 to 20 feet BLS) intercepts the water table. 
Groundwater samples will be collected from both wells. The sample from monitoring well 
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S lMW-1 will be analyzed for Appendix IX parameters. Existing wells on site wjill also be 
sampled. The groundwater samples from Monitoring Well SlMW-2 as well as from all the 

existing wells will be analyzed for: 

l Volatile Organic Compounds 
0 Polynuclear Aromatic Hydrocarbons 
0 Pesticides 
l Metals 

CLP data packages will be generated on analysis of the samples. 

In order to obtain a better understanding of groundwater flow patterns and tidal influences on 
groundwater flow, water levels at the site will be monitored. A water level recorder will be 
placed in the furthest well (MW4-5) away from the coast and a second water level recorder 
will be placed at the recording well closest to the shoreline. Groundwater levels will be 
monitored at every hour for approximately 30 days. Groundwater levels will be measured in 
all monitoring wells once a week for four weeks. Four groundwater elevation maps will be 

prepared to better understand groundwater flow patterns at the site. 

3.3.7.8 Surface Water and Sediment fnvestigation 

Three surface water and sediment samples (SlSSl, S lSS2 and SlSS3) will be collected from 

the locations shown in Figure 3-6. The surface water and sediment sample collected from 
location S lSS2 will be analyzed for Appendix IX parameters. The surface water and1 sediment 
samples collected from location SlSS2 will be analyzed for the following parameters: 

l Volatile Organic Compounds 
0 Polynuclear Aromatic Hydrocarbons 
l Pesticides 
l Metals 

CLP data packages will be generated on analysis of the samples. Surface water samples will 

be collected only if surface water is present at the time of sampling. 

3.3.1.9 Background Sampling 

A background sampling and analysis program was recommended by IT to obtain analytical 
data for surface soil, subsurface soil, groundwater, surface water and sediments. The 
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background samples for surface (O-l ft.), subsurface soil, and groundwater will be collected 
from locations at SWMU 3 (refer to Section 3.3.3.9 for detail). The background samples for 
surface water/sediment will be collected from location S lSS3. All background rumples will 
be analyzed for Appendix IX parameters (excluding dioxin/furan compounds. CLP data 
packages will be generated on analysis of the samples. 

Analysis of the background--samples should offer site specific standards of comparison for 

media impact studies. 

3.3. I. 7 0 Preliminary Biological Hazard Assessment 

A preliminary biological hazard assessment will not be performed because a baseline risk 
assessment will be performed instead. 

3.3.7.1 I Baseline Risk Assessment 

IT will perform a quantitative baseline risk assessment. The risk assessment will evaluate the 
potential impacts of potential, current, and future exposure scenarios on public health and the 
environment. The specific tasks of the quantitative baseline risk assessment are: 

0 Identification of chemicals of concern 
0 Exposure assessment 
l Toxicity assessment 
l Risk characterization. 

The objectives of the exposure assessment are to identify the potential receptors, exposure 
pathways, and estimate the levels of potential exposures. The toxicity assessment wilU examine 

the potential adverse health effects associated with exposure to the chemicals of concern. 

The exposure and toxicity assessment will be integrated to define the general magnitude of 

human health risks and environmental risks. The risk characterization is based upon a 
Reasonable Maximum Exposure scenario so that risks can be accurately estimated to ensure 
protection of human health. 

Endangered and threatened species, at or near the site, will be identified using information 

from federal, state, and local agencies. Ecological receptors will be identified for the site. 
Chemicals of potential concern will be identified and concentrations of these chemicals will 
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be measured. Exposure concentrations for ecological receptors will be estimated for the site 
using site specific data, data from the scientific literature, or exposure models. Exposure 

pathways for ecological receptors will be identified. Exposure to ecological receptors will be 
quantified based on the most sensitive species identified. Toxicological information about the 
chemicals of concern and acceptable exposure levels will be based on information from 

scientific literature and from promulgated standards such as Ambient Water Quality Criteria. 

3.3.7.72 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the new monitoring well, 

soil boring locations, and other pertinent features, including all surface staining or other signs 

of contamination. 

From the field survey, a base map will be prepared for this site. The map will have an 
appropriate horizontal scale to show pertinent site features. Elevations will be referenced to 
MSL. 

3.3.7.13 Sample AnaJysis Summary 

At the Boca Chica Open Disposal Area, SWMU No. 1, the following media types and number 

of samples will be submitted for laboratory analyses. 

l soil - 5 
l Groundwater - 11 
l Surface water - 3 
l Sediment - 3 

Table A-l in Appendix A lists the number of samples, media, and recommended analysis 

methods. 

3.3.2 S WMU No. 2 - Boca Chica DDT Mixing Area 

3.3.2.7 Site Description 

The location of the Boca Chica DDT Mixing Area is shown in Figure 3-l. The site is located 
next to a man-made drainage ditch that is connected to a large borrow pit, along the west side 

of Runway 13. The site is shown in detail in Figure 3-8. DDT mixing operations were 

conducted at the site of Building 915 (demolished in 1982) from the 1940s to the early 1970s. 
DDT contamination at the site reportedly occurred during the removal of a 500-gallon mixing 

TAl3-93/606362-lO\WORKUAN 3-43 



tank and a l,OOO-gallon storage tank, both of which were located to the west of Building 915. 

During the removal of the tanks, some spillage reportedly occurred as per NAS-;Key West 

records. Contamination may also have occurred when pesticides were mixed with waste fuel 

oil to allow the pesticide to float on the surface of any standing water in order to help destroy 
insect larvae. 

A slight odor of pesticide was detectable at the site during the onsite survey (July 1989). A 
man-made drainage ditch is located just south of the site. Drainage from the ditch is to a large 
borrow pit to the east of the site. The area near the demolished building is now partly covered 

with sparse grass. The ditch has medium size mangroves around its banks. During the on site 
survey, numerous fish were observed in the ditch. 

3.3.2.2 Existing Data 

During a previous study conducted by consultants Geraghty and Miller, the site was divided 
into six plots and three sample points were selected in each plot. Soil samples were collected 
at l-foot depth intervals to a depth of 3 feet at each of the sampling points in the plot. The 
exact locations of these points are unknown. The laboratory analyses of the soil samples 
indicated the presence of pesticides throughout the 3-foot sampling range. The highest 

concentrations ranged from 80 to 936 ppm of DDT and its daughter products DDE and DDD. 

In addition, other pesticides including alpha-BHC, beta-BHC, gamma-BHC, and d.elta-BHC 
were detected. 

During the Phase I R.I study, IT collected and analyzed samples from all media. Figure 3-8 

shows the levels and locations at which organic contaminants were detected. Table A-3 in 
Appendix A lists the levels and locations at which inorganic contaminants were detected. The 
site has high concentrations of pesticides in all media. 

The pesticides DDD, DDE, DDT, and related chlorinated hydrocarbon pesticides were 
detected in the soil, sediment, surface water, and groundwater samples significantly above the 

established Standards. The soil samples at this site contain the highest pesticide concentration 
levels. Due to significant leaching in the area, these same pesticides are found to a lesser 

degree in the sediment and groundwater at this site. Most likely, the pesticide contamination 
is spread by soil erosion, and groundwater movement. Certain volatile substances such as 
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benzene, 1,2-dichloroethene, chlorobenzene, and naphthalene were also present in levels above 
their established standards in groundwater, thus further supporting the information that the site 

is contaminated. 

Groundwater flow (and potential pesticide migration) is in a southeasterly direction into the 
borrow pit. Although the groundwater at the site is not piped for domestic use, the aquatic 

life in the surface water around this site may be contaminated with the pesticide compounds. 
Those organisms higher in the food chain, such as humans, ultimately may become 
contaminated if ingestion of the lower organisms occurs. Currently, access to this site is 
restricted, so public exposure to the pesticides and related compounds should not be likely now 

or in the future. 

It should be noted that due to the frequency and concentrations of pesticides and related 

compound detection at the site, remedial action eventually will be required. The limited 
accessibility of the site to the public indicates that an immediate remedial action plan is not 
necessary, however, IT recommends the following actions: (1) continued restriction (of civilian 
and military personnel to the site; (2) background sampling of all media for use in a risk 
assessment study ; (3) performance of a quantitative baseline risk assessment; (4) additional 

sampling of selected media and analysis to add to the existing database so as ‘to further 
delineate the extent of contamination. EPA has specified that a corrective measures study must 
be performed at the site in the near future. Data obtained from the Phase II remedial 
investigation study will be used in conjunction with the existing data as the basis for the 

corrective measures study. 

Geologic and Hydrogeologic Setting 

The following discussion presents the geologic and hydrogeologic setting existing at the site. 

Information derived from the borings during the Phase I RPI was used to construct a geologic 
framework that was utilized to assess the potential for contaminant migration. The material 
encountered during drilling of the monitoring well boreholes consisted of fill sands, reworked 
limestone, gravel and natural oolitic limestone. Specifically, the fill encountered was 
composed of minor amounts of sand and gravel mixtures with slight fractions of silt and 
reworked crushed oolitic limestone with varying amounts of shell fragments. Natural oolitic 
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limestone and limestone/sand mixtures were encountered continuously to boring termination 

in all three boreholes (10 feet BLS). 

Geotechnical data were obtained from the analysis of a composite soil sample. Geotechnical 

data included grain size distribution, moisture content, soil pH, cation exchange capacity, total 

organic carbon content, and permeability. Grain size analysis indicates that the soil sample 
was a silty, medium to fine grained sand with 12 percent passing a 200 mesh sieve. The pH 

of the sample was 8.25, which is expected because of the abundance of carbonate soils and 
rocks. The ion exchange capacity was 39.37 meq/g. The TOC content of the soil was 6,600 

mg/kg. The permeability was 9.05 x lo-6 centimeters per second, which is representative of 

a sandy clay. 

The indigenous subsurface material encountered at the site consists of oolitic limestone, hence 

the higher hydraulic conductivity values discussed in Section 2.4 are considered representative. 
Hydraulic conductivity of the compacted fill material is expected to be at the lower end of the 
values stated in Section 2.4, and is representative of a silty sandy soil. 

Groundwater was encountered at approximately 1.5 feet BLS during installation of the 

monitoring wells. This level is influenced by seasonal rainfall variations. The water table is 

higher during the rainy summer season (June through October) and lower during; the drier 
months (January through May) with the highest levels occurring in September and the lowest 
in May. Water level data was obtained in August and most likely is near the seasonal high. 

The vadose zone occurs in soils above the water table and, considering the rainfall, appears 

to have an average thickness of approximately 1.5 to 2 feet. 

Groundwater levels collected for this site were contoured, and are depicted on Figure 3-9. 

Groundwater flow is suspected to be towards the southeast and mainly discharges into the 

Atlantic Ocean. Recharge of the aquifer is probably through direct infiltration of precipitation. 

3.3.2.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by NAS - Key 
West personnel prior to the commencement of field activities. If necessary, proposed sampling 
locations will be relocated to avoid interference with the identified utilities. 
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3.3.2.4 Ambient Air Monitoring 

For health and safety reasons, an OVA will be used during all subsurface work as required 
by the Health and Safety Plan (HSP). 

3.3.2.5 Waste Characterization 

The waste has been sufficiently characterized during the Phase I RI study. As a result, waste 
characterization will not be performed during this phase of investigation based on Phase I 

recommendations. 

3.3.2.6 Soils Investigation 

In order to further delineate the extent of soil contamination, a total of eight additional soil 
borings will be installed around the site. The proposed sampling locations are shown in Figure 
3-8. Surface sampling will be performed at the eight proposed boring locations shown in 
Figure 3-8. Discrete split spoon samples will be collected from the surface (O-l ft.) and 
subsurface for every five feet of boring. The borings will be terminated at a depth (of 20 feet. 
Based on visual observation and field screening by an OVA, two soil samples will be collected 

per boring locations in order to delineate contamination. One surface soil sample and one 
subsurface soil sample collected from an area which potentially has the most contamination 

will be analyzed for Appendix IX parameters (including dioxins and furans). The remaining 
soil samples will be analyzed for the following parameters: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Polychlorinated Biphenyls/Pesticides 
0 Metals 

CLP data packages will be generated on analysis of the samples. 

3.3.2.7 Hydrogeologic Investigation 

Three additional monitoring wells S2MW-1, S2MW-2 and S2MW3 will be installed at the 
locations shown in Figure 3-8. The soil boring locations S2SB1, S2SB4 and S2S136 will be 
converted to monitoring wells. Monitoring well S2MW-1 will serve as a background well. 
Monitoring wells S2MW-2 and S2MW-3 have been located so that groundwater contamination 
to the northeast and southeast can be delineated. Well installation details are presented in 
Section 2.4.3.1 of the SAP. 
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Groundwater level measurements will be collected from the three existing wells and the 
proposed additional monitoring wells once a week for four weeks. Four groundwater elevation 

maps will be prepared to confvm the hydraulic gradient and the direction of groundwater flow. 

Groundwater samples will be collected from monitoring wells S2MW-1, S2MW2, S2MW-3 
and the three existing wells. on site for a total of six (6) wells. The groundwater sample 
collected from monitoring well MW-1 will be submitted for laboratory analysis of the 

complete list of Appendix IX parameters (including dioxins and furans). Groundwater samples 
from S2MW-2, S2MW-3 and the three existing wells on site will be analyzed for the following 

parameters: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Polychlorinated BiphenyWPesticides 
l Metals 

CLP data packages will be generated on analysis of the samples. 

3.3.2.8 Surface Water and Sediment investigation 

Two surface water and sediment samples will be collected from the locations S2SS-1 and 

S2SS-2 shown in Figure 3-8. The samples collected from location S2SS-1 will be used as 

background and the sample collected from location S2SS2 will be analyzed for the complete 
list of Appendix IX parameters (including dioxins and furans). 

3.3.2.9 Background Sampling 

A background sampling and analyses program is recommended by IT to obtain analytical data 
for surface soil, subsurface soil, groundwater, surface water and sediments. The background 
samples for surface (O-l ft.) and subsurface soil will be collected from the vicinity of sample 

location S2SB-2. The background samples for groundwater will be collected from S2MWl 

and for surface water/sediment from location S2SS-1. All background samples will be 
analyzed for Appendix IX parameters (including dioxin/furan compounds). CLP data packages 
will be generated on analysis of the samples. The soil and groundwater samples would also 
be representative of background conditions at SWMU 4 and SWMU 5. 
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Analysis of the background samples should offer site specific standards of comparison for 

media impact studies. 

3.3.2.10 PreIiminar y Biological Hazard Assessment 

A preliminary biological hazard assessment as described in Section 3.1.8 will not be performed 
for this SWMU. 

3.3.2.7 1 Baseline Risk Assessment 

IT will perform a quantitative baseline risk assessment. The risk assessment will evaluate the 
potential impacts of potential, current and future exposure scenarios on public health and the 

environment. The specific tasks of the quantitative baseline risk assessment are: 

l Identification of chemicals of concern 
l Exposure assessment 
l Toxicity assessment 
l Risk characterization. 

The objectives of the exposure assessment are to identify the potential receptors, exposure 
pathways, and estimate the levels of potential exposures. The toxicity assessment will examine 
the potential adverse health effects associated with exposure to the chemicals of concern. 

The exposure and toxicity assessment will be integrated to define the general magnitude of 

human health risks and environmental risks. The risk characterization is based upon a 
Reasonable Maximum Exposure scenario so that risks can be accurately estimated to ensure 

protection of human health. 

Endangered and threatened species, at or near the site, will be identified using information 

from federal, state, and local agencies. Ecological receptors will be identified for the site. 

Chemicals of potential concern will be identified and concentrations of these chemicals will 

be measured. Exposure concentrations for ecological receptors will be estimated for the site 
using site specific data, data from the scientific literature, or exposure models. Exposure 
pathways for ecological receptors will be identified. Exposure to ecological receptors will be 
quantified based on the most sensitive species identified. Toxicological information about the 
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chemicals of concern and acceptable exposure levels will be based on information from 
scientific literature and from promulgated standards such as Ambient Water Quality Criteria. 

3.3.2.12 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the new monitoring well, 
soil boring locations, and other pertinent features, including all surface staining or other signs 

of contamination. 

From the field survey, a base map will be prepared for this site. The map will have an 
appropriate horizontal scale to show pertinent site features. Elevations will be referenced to 

MSL. 

3.3.2.73 Sample Analysis Summary 

At the Boca Chica DDT Mixing Area SWMU No. 2, the following media and number of 
samples will be submitted for laboratory analysis: 

e Soil - 16 
l Groundwater - 6 
0 Surface water - 2 
l Sediment - 2 

Table A-l in Appendix A lists the number of samples, media, and recommended analysis 

methods. 

3.3.3 S WMLJ No. 3 - Boca Chica Fire Fighting Training Area (JR Site 10) 

3.3.3. I Site Description 

The Boca Chica Fire Fighting Training Area is located on Boca Chica Key and is shown in 
Figure 3-l. The area is located to the south and southwest of the southern blimp pad and is 

shown in detail in Figure 3-10. The fire training facility consists of two unlined circular pits 
approximately 20 feet in diameter and 2 to 3 feet in depth. The pits are surrounded by a 
gravel apron. The fire pit area is reported to be used only occasionally during the year during 
training sessions. Each time a training session occurs, flammable liquids such as Jl?-5, waste 
oils or hydraulic fluids are poured onto mock vehicles/planes within the pit and ignited. The 
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area surrounding the vehicles/planes shows visible evidence of burning and oil staining from 

past training exercises. 

3.3.3.2 Existing Data 

Ten soil borings and two shallow monitoring wells (KWM-18 and KWM-19) were installed 
in a previous investigation by Geraghty and Miller to a depth of approximately 11 feet. 
Groundwater quality samples were collected from the monitoring wells and analyzed for 

VOCs, PCBs, and TDS. Results of these analyses indicate that the concentrations of TDS 

were 2,200 ppm in monitoring well KWM-18 and 38,000 ppm in monitoring well KWM-19. 
PCBs were not detected in the groundwater samples collected from this site and only 
methylene chloride (believed to be an artifact of the analytical laboratory) was detected in the 

VOC analyses. 

The following additional information was discerned from the Phase I RI work conducted at the 
site. The metals chromium and manganese were detected above their established standards in 

groundwater samples collected at the site. However, the detections of these metals were 
random and isolated. 

In addition, some volatile organic compounds were detected above their established standards 

in groundwater samples at this site. These compounds include benzene, ethyl benzene, and 
naphthalene. Concentrations of these volatile organics also appear isolated in nature and were 
reported only slightly above the established standards. A widespread impact of volatile 
organics is not likely, based on a current understanding of the site. Figure 3-10 lists the levels 
and locations of organic contamination detected at the site. Table A-4 in Appendiix A lists 

levels and locations of inorganic contamination detected at the site during the Phase I-RI study. 

Groundwater flow at the site is to the southwest. Elevated levels of volatile and semi-volatile 
organic compounds were present in the downgradient wells. The groundwater at this site is 
not used as a public/domestic water supply system; therefore, exposure of human beings to 
these contaminants at the site would not be expected to occur. 

Based upon the information gathered to date, further investigation is necessary to determine 
the actual extent of suspected contamination. Continuing investigations should include: (1) 
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sampling of the nearby shore and lagoon sediments. (2) installation of additional. wells to 
further delineate contamination (3) installation of soil borings in the fire fighting areas, and 

(4) background sampling of all media. 

Geologic and Hvdrogeoloaic Setting 
The following description presents the geologic and hydrogeologic setting existing at the site. 

Information derived from the borings installed during the Phase I RI was used to construct a 

geologic framework to assess the potential for contaminant migration. The material 
encountered during drilling of the boreholes consisted of reworked limestone gravel that was 

encountered at the ground surface and extended to boring termination at 10 feet BLS. 

Specifically, fill encountered was composed of reworked crushed oolitic limestone with slight 
fractions of silt near the surface. Standard Penetration Test (SPT) blow counts indicate that 

the fill is mostly medium to very dense, suggesting that compaction efforts may have been 
used during placement; or that the fill has been in place for a relatively long time; or both. 

Debris was not encountered during the drilling of the boreholes. 

Geotechnical data were obtained from the analysis of a composite soil sample collected from 

2 to 8 feet BLS from Boring B-2. Geotechnical data included grain size distribution, moisture 

content, soil pH, cation exchange capacity, total organic carbon content and permeability. 

Grain size analysis indicates that the soil sample is a well graded gravelly, medium to coarse 
grained sand with a minor fraction of fines (17.8 percent). The pH of the sample was 8 as 
was expected because of the natural condition (carbonate soils and rocks). The ion exchange 

capacity is 44.22 meqfg. 

The TOC (0.73 mg/kg) is low as compared to the other values, indicating little organic matter. 

The permeability value was 9.55 x 10” centimeters per second, which is representative of a 

fine sand. 

Groundwater levels collected for this site were plotted and contoured, and are depicted on 
Figure 3-l 1. Elevation contours indicate that groundwater is moving toward the lagoon area. 

Recharge of the aquifer is probably through direct infiltration of precipitation. 
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Based upon the groundwater flow map, the hydraulic gradient is relatively flat inland and 
becomes steeper near the shoreline areas of the lagoon. 

3.3.3.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by NAS - Key 
West personnel prior to the commencement of field activities. If necessary, proposed sampling 
locations will be relocated to avoid interference with the identified utilities. 

3.3.3.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 

It should be noted that part of this facility currently is still in use and will likely contain 
volatile organic vapors as a result of the presence of waste fuel (used to ignite the mock 

airplanes for training purposes). 

3.3.3.5 Waste Characterization 

Waste characterization will be performed in conjunction with the soil boring program during 
this phase of investigation. 

3.3.3.6 Soil Investigation 

One soil boring will be installed at the center of each fire fighting area (for a total of two soil 

borings) in order to better characterize the waste components in the source areas. The soil 
boring locations are shown in Figure 3-10. Surface samples will be collected from the first 
l-foot of soil. Discrete subsurface samples will be collected using a split spoon sampler. One 
subsurface sample will be collected for every five feet of boring and the boring will be 
terminated at a depth of 10 feet. Based on visual observations and field screening with an 

OVA, two surface and two subsurface samples from the boring locations will be submitted to 

the laboratory for analysis. One surface and one subsurface sample will be analyzed for 
Appendix IX parameters. The remaining samples will be analyzed for the following 
parameters: 
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l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Polychlorinated Biphenyls 
e Metals 

3.3.3.7 H ydrogeo logic In ves tiga tion 

Sampling conducted during the Phase I RI study shows that contamination was detected only 
at monitoring well KWM-18. Groundwater samples obtained from monitoring well KWM-19 
(which is downgradient of the southern fire fighting area) showed no contamination. In order 
to further delineate contamination in the groundwater, one monitoring well, S3W-1, will be 

installed downgradient of m-18 in the location shown in Figure 3-10. Additionally, two 
monitoring wells, S3MW2 and S3MW3, will be installed at the center of each fu:e fighting 

training area at the same location as soil borings S3SBl and S3SB2, respectively. The 
groundwater sample collected from S3MW2 will be analyzed for Appendix IX and the 
remaining samples will be analyzed for the following: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Polychlorinated Biphenyls 
l Metals 

Groundwater levels will be measured in all monitoring wells once a week for four weeks. 
Four groundwater elevation maps will be prepared to better understand flow patterns at this 
site. 

3.3.3.8 Surface Water and Sediment Investigation 

Four sediment samples will be collected from the nearby shore area and lagoon using a ponar 

dredge at the sample locations shown in Figure 3-10. Actual sample locations, however, may 
vary based on field judgement. Surface water samples will also be collected from the locations 

at which sediment samples are collected. One surface water sample and one sediment sample 
collected from location S3SS2 will each be analyzed for the Appendix M parameters. The 
remaining surface water and sediment samples will be analyzed for the following parameters: 

l Volatile Organic Compounds 
l Polynuciear Aromatic Hydrocarbons 
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l Polychlorinated Biphenyls 
l Metals 

3.3.3-S Background Sampling 

A background sampling and analyses program is recommended by IT to obtain analytical data 
for surface soil, subsurface soil, groundwater, surface water and sediments. The background 
samples for surface (O-l ft.) and subsurface soil will be collected from the vicinity of sample 
location S3BG-1. The background samples for groundwater will be collected from MWlO-1 

and for surface water/sediment from location S3SS-4. All background samples will be 
analyzed for Appendix IX parameters (excluding dioxin/furan compounds). The soil and 

groundwater samples would also be representative of background conditions at SWMU 1. 

Analysis of the background samples should offer site specific standards of comparison for 
media impact studies. 

3.3.3.70 Preliminary BiofogicaJ Hazard Assessment 

A preliminary biological hazard assessment as described in Section 3.1.8 will be performed 

for this SWMU. 

3.3.3. I 7 Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

3.3.3.72 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the additional monitoring 

well, soil boring and other pertinent features. The top of well casing of the monitoring well 
will be measured to determine elevation. From this survey, a base map will be prepared for 

the site. The map will have an appropriate horizontal scale to show pertinent site features and 

all elevations will be referenced to MSL. 

3.3.3.13 Sample Analysis Summary 

At the Boca Chica Fire Fighting Training Area SWMU No. 3, the following media and 
numbers of samples will be submitted for laboratory analyses. 
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0 Soil - 6 
l Groundwater - 8 
l Surface water - 4 
l Sediment - 4 

Table A-l in Appendix A lists the number of samples, media, and recommended analysis 

methods. 
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4.0 Characterization of Installation Restoration Sites 

The sites contained in Section 4.0 are the Installation Restoration (IR) sites requiring Phase 

II RI work and sites requiring initial Phase I RI work. This section presents the rationale used 

to separate the sites into stages of work. 

Stage 3 sites are IR sites that have already been investigated, as part of the Phase I Remedial 
Investigation efforts, but require additional sampling and analysis for better characterization. 

Stage 4 sites have been added at this time to receive Phase I RI. This work will corfum the 

presence or absence of media impacts. 

The IR sites are grouped accordingly: 

l Stage 3 - Sites requiring additional Phase II RI work 

IR Site No. 1 - Truman Annex Refuse Disposal Area 
IR Site No. 3 - Truman Annex DDT Mixing Area 
IR Site No. 7 - Fleming Key North Landfill 
IR Site No. 8 - Fleming Key South Landfill 

l Stage 4 - Sites requiring a Phase I RI 

Big Coppitt Key - Abandoned Civilian Disposal Area 
Demolition Key - Open Disposal Area 

The 6 IR sites are identified in the vicinity map shown in Figure 4-l. A description of 

investigation techniques to be used for this study are discussed in Section 4.1. The specific 
investigative approaches to be implemented at each of the 6 IR sites at NAS-Key West are 

described in Sections 4.2 through 4.3. Conditions encountered in the field may necessitate 
changes to the specific investigation approaches. The field methods and analytical techniques 

to be utilized are discussed in more detail in the Sampling and Analysis Plan (SAP) which is 
submitted under separate cover. 
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4. I Methods of Investigation 

In an effort to develop an accurate and comprehensive understanding of actual site conditions 
the following investigative methods are listed as potential tools to be utilized depending on the 

site’s stage of work. 

l 

l 

l 

l 

l 

l 

e 

l 

l 

l 

Utility survey 
Ambient air monitoring 
Waste characterization 
Soils investigation 
Hydrogeologic investigation 
Surface water and sediment investigation 
Background characterization 
Preliminary Biological Hazard Assessment 
Baseline Risk Assessment 
Sample analysis. 

Each of the above referenced areas are addressed in the following sections. 

4.7.7 Utility Survey 

NAS-Key West personnel will identify and mark the locations of all known utilities at all sites 

prior to work. This information will be provided to IT field personnel and is necessary to 

ensure that the locations selected for drilling and/or other investigative techniques are free of 

obstructions that would otherwise endanger site investigation personnel or interfere with station 
operations. Alternate locations will be selected where data indicate the presence of utilities. 

Authorization for drilling will be obtained from NAS-Key West prior to commencement of 

drilling activities. 

4. I. 2 Ambient Air Monitoring 

During all subsurface activities, ambient air conditions will be monitored using an organic 

vapor analyzer (OVA) equipped with either a photoionization or flame ionization d.etector as 

described in Section 6.0 of the Health and Safety Plan (HSP). 
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4.1.3 Waste Characterization 

Waste characterization will be performed at the Stage 4 sites in conjunction witlh the soil 

boring program. The waste has been characterized during the Phase I RI study for the Stage 

3 sites. 

4.1.4 Soils Investigation 

Activities to assess contamination in surface soils will include collection of soil samples and 

their subsequent laboratory analyses. Headspace analysis of surface soil samples will be 

performed in the field to detect the presence of organic vapors and to help in selecting 
appropriate samples for laboratory analysis if organics are suspected. 

To confinn the chemical characteristics of the soils underlying the waste units, a soil boring 
program will be implemented. For the sites at which a Phase I-PI has already been 

performed, sampling will be carried out with the aim of further delineating the extent of soil 

contamination. Surface soil samples will be collect using a trowel and a pan. Subsurface soil 

samples will be collected using a split spoon sampler, hand auger, or similar device. A 
geologic log will be prepared for each borehole. Headspace analyses of soil borings will be 
performed in the field to detect the presence of organic vapors for selection of appropriate 

samples for analysis. Soil sampling and boring techniques are described in Section 2.4 of the 
SAP. Soil samples will be submitted for laboratory analyses for chemical characterization. 

4. I. 5 Hydrogeologic investigation 

The hydrogeologic system at each site influences the horizontal and vertical extent of 

groundwater contamination. Specifically, the permeability of the sediments and the boundaries 

of the groundwater flow system will determine the flow path along which contaminants, if any, 

will travel. 

As approved by EPA, the monitoring wells that are to be installed for this investigation will 
be constructed of 2-inch diameter PVC casing and screen enveloped by a sand pack, bentonite 
seal and neat cement grout as shown in Figure 3-2. All monitoring wells will have protective 

steel casings that can be locked. Well completion logs will be prepared for each monitoring 
well. Monitoring well installation and construction is described in detail in Section 2.4.3.1 

of the SAP. 
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Groundwater levels will be measured once a week for four weeks at all existing and new 
monitoring wells at all sites. Water level measurement techniques are described in more detail 
in Section 2.4.5 of the SAP. Based on the measured groundwater levels, groundwater 
elevation maps will be prepared for each site in order to better understand the flow patterns. 

At IR sites 1 (Truman Annex Refuse Disposal Area) and 7 (Fleming Key North Landfill) and 
8 (Fleming Key South Landfill) where groundwater flow could be significantly affected by 

tidal influences, one water level recorder will be placed in the welI closest to the ocean and 
a second water level recorder will be placed in the well farthest from the ocean. The water 

level recorders will be set to record groundwater levels at hourly intervals for a duration of 
approximately 30 days. Water levels in all other wells at the sites wilI be measured once a 

week and these water levels will be correlated to the water levels in the recorder wells. 

All existing wells at the various sites will be sampled based on the criterion that the wells 
produce a sand free discharge and be within 0.5 feet of their reported installed depth. 

4.1.6 Surface Water and Sediment Investigation 

An inspection of the sites at NAS-Key West during the Phase I RI study determined the lack 
of permanent, intermittent, or ephemeral streams at all of the sites. Several sites, however, 

contained man-made drainage ways for runoff control, and at Fleming Key a small tidal creek 

was present. Rainfall either evaporates or percolates into the ground. Surface water samples 
will be collected if present at the site during the sampling event. 

Ocean water samples will be collected as part of this investigation. Because of the turbulent 

nature of the shoreline, extreme care will be taken during collection to ensure a representative 
sample. The Environmental Compliance Branch Standard Operating Procedures and Quality 
Assurance (ECB SOP and QA) Manual does not specifically address sampling of ocean waters. 
In order to ensure collection of a representative sample, sampling will be conducted during low 

tide (and ebb tide) and during calm ocean conditions with the guidelines established for surface 
water sampling. A limitation exists in that concentrations of contaminants leaching into the 
beach and surf zone would be quickly diluted and could potentially go undetected by chemical 
analysis. However, where sites are along the shoreline, contaminants are more likely to 
adsorb onto sediments. In such cases, sediment samples will also be collected to gain an 
accurate account of existing conditions. 
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Sediment and surface water sampling procedures are described in detail in Sections 12.4.2 and 

2.4.8, respectively of the SAP. 

4.1.7 Background Characterization 

Background samples are scheduled to be obtained for all the IR sites at NAS-Key West. The 
background samples will consist of groundwater, surface water, soil and sediment media. All 
background samples will be analyzed for the list of Target Analyte List/Target Compound List 

(TAWTCL) parameters. The performance of this task will aid in the establishment of actual 

background concentration standards representative of those areas. These concentration 
standards will be used in the risk and exposure assessment work to be conducted at the sites. 

Actual site locations for sampling wilI be based on field judgement and conditions as 
encountered by the Field operations Coordinator during the field activities event. 

4.7.8 Preliminary Biological Hazard Assessment 

A preliminary biological hazard assessment will be performed at IR Sites 1, 7, and 8 to 

evaluate the potential risk that may exist at a site. The assessment compares the chemical 

concentrations of potential biological concern in soils or waters to biological ARA!Rs; or, in 
the absence of biological ARARs, concentrations are compared to conservative environmentally 
protective screening values. Potential biological ARARs for aquatic organisms include the 

Florida Surface Water Quality Standards and the U.S. Environmental Protection Agency’s 

Water Quality Criteria for chronic exposure of aquatic and marine organisms. At present there 

are no published biological ARARs for wildlife. 

Screening values for wildlife will be determined based upon exposure scenarios for different 

types of terrestrial environmental receptors (e.g., a picivoric bird or mammal, a mammalian 
herbivore, or a raptor) and acceptable daily intakes for birds or mammals. Exposure scenarios 

will be developed to estimate the potential daily intake from either water or soil for a generic 

environmental receptor. The exposure scenarios used in calculating these screening values will 

be designed to characterize the potential exposure for those organisms at greatest risk from 
exposure to chemicals in either water or soils. Acceptable daily intake for birds and mammals 

will be based upon toxicological data from the available published literature. The screening 

value for a chemical is the maximum concentration of a chemical in either water or soils, 
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which will not result in an unacceptable intake for a defined generic environmental receptor, 
given the assumptions used in the exposure models. 

Screening values for water will be determined based on the potential exposure of a picivoric 
bird and picivoric mammal. These organisms would have greater potential intake relative to 
other environmental receptors as a result of exposure via drinking water and bioaccumulation 

of site-related chemicals in their food. Potential water consumption and food ingestion rates 

for a generic receptor will be estimated based on allometric or other physiological models. 

Potential concentrations in water will be estimated from water sampling data and chemical 
concentrations in food will be estimated using appropriate bioaccumulation models. 

Screening values for soils will be determined based on the potential exposure of a mammalian 
herbivore, an avian herbivore, a mammalian predator and a raptor. Herbivores represent those 
populations at greatest risk from chemicals which are bioaccumulated into plants, i.e., metals 

and hydrophilic organics. A mammalian herbivore is considered a borrowing organism. 

Therefore the receptor would be exposed via ingestion of both food and soil. The food 

consumption rate for this generic receptor will be estimated based on allometric or 
physiological models. Soils consumption will be estimated based on allometric or 

physiological models. Soils consumption will be estimated based on a defined percentage of 

the food consumption and will be based on soil ingestion studies published in the available 

scientific literature. For the purposes of this preliminary biological hazard assessment, it will 

be assumed that avian herbivores are exposed only via consumption of food. Some avians 

such as turkeys or burrowing owls may be exposed via ingestion of soils. However it is 

unlikely that these organisms are found in the Florida Keys. Food consumption rates for 

generic avian herbivores will be estimated based on allometric or other physiological models. 

Mammalian predators and raptors are at greatest risk from exposure to chemicals which 

biomagnify in the food chain. For the purposes of this assessment, it is assumed that the prey 
is represented by a burrowing mammal which is a herbivore, thus maximizing the: potential 
exposure of the prey. Potential concentration of site-related chemicals in the prey will be 

estimated using the appropriate bioaccumulation models and estimated intakes as described 
above for mammalian herbivores. Food consumption rates for both mammals and birds will 
be estimated using allometric equations or other physiological models. For the purpose of this 
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assessment is will be assumed that mammalian predator is a burrowing organism. Therefore 
this receptor may be exposed to site-related chemicals via ingestion of soils as well ES in prey. 

The soil ingestion rate will be estimated based on published soil ingestion studies in the 
available literature. 

Acceptable daily intakes for .mammals and birds will be based upon the toxicological studies 

in the available published literature. Appropriate uncertainty factors will be used in the 

extrapolation of toxicological values from scientific studies to acceptable daily intake values 
for either mammals or birds. 

Exceeding these screening values does not in itself imply a potential hazard. It does suggest 

that a given type of biological receptor should be more closely scrutinized. These screening 

values will be used to determine if a potential risk to biological receptors exists at a site and 
which biological receptors should be further evaluated. 

4.1.9 Baseline Risk Assessment 

An environmental baseline risk assessment will be performed at IR Site 3 to evaluate the 
potential impact of site-related chemicals upon environmental receptors. Baseline risk 

assessments are not proposed at this time for the remaining IR sites the limited existing data 
base of the IR sites cannot support the need for a risk assessment. 

At sites where a risk assessment will be performed, potential impacts will be evatluated by 

comparing estimated daily intake for identified environmental receptors relative to a maximum 

acceptable daily intake. The risk assessment will include the following: 

l Selection of chemicals of potential concern 
l Exposure assessment 
l Toxicity assessment 
l Hazard characterization 

Each of these selections are discussed below. 

Chemicals of potential concern will be selected from site-related chemicals following the 
guidance as given in the Risk Assessment Guidance for Superfund. Vol I: Human Health 
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Evaluation Manual (USEPA, 1989). The methodology used in sekting chemicals of potentid 

concern has been discussed previously. 

The purpose of the exposure assessment is to describe site-specific pathways related to the 
potential exposure of environmental receptors and to provide estimates of these exposures. 
The three components of an -exposure assessment are: 

l Receptor survey 
l Exposure pathway analysis 
l Exposure estimation 

Each of these elements is addressed separately below. 

The receptor survey identifies the significant environmental receptors which potentially may 
be exposed to chemicals either on-site or as a result of chemical migration to off-site areas. 

Significant environmental receptors would include listed endangered or threatened species and 
economically important species. 

Endangered or threatened species include any organism listed as endangered by either the 
United States Fish and Wildlife Service or the Florida Game and Freshwater Fish Commission. 
Economically important species include all species which are hunted or utilized as a food 

source for humans. Potential receptors at each site will be determined based on a review of 

the available published literature concerning endangered species, published govelmment or 

scientific studies of the area and information maintained by government agencies. 

The exposure pathway analysis will characterize the exposure setting, identify potential 
exposure pathways and select the site-specific exposure pathways to be quantitatively evaluated 
in the risk assessment. Potential exposure pathways to be evaluated include ingestion of soils 

and water and potential exposure via food chain bioaccumulation. Potential exposure pathways 

will be determined based on behavioral characteristics of the identified receptors (e.g. 
burrowing, food preferences, home range size, etc.) and the environmental matrix in which 
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site-related chemicals are found, i.e., site-related chemicals at a site may be limited to either 
soil, groundwater or surface waters. 

The potential intakes via each identified exposure pathway will be estimated utilizing species 

specific data. In the absence of species specific data, i.e., specific feeding or water 
consumption rates, allometric models will be used to estimate potential intake rates. IEstimated 
concentrations in food sources, e.g. fish, plants, or prey organisms, will be estimated using 

either chemical specific bioaccumulation factors (BCF) or BCFs estimated using an appropriate 
model. Exposure pathways to fish and other aquatic populations will be limited to exposure 

via water. 

The purpose of the toxicity assessment is to estimate acceptable daily intakes for each, chemical 

of potential concern. Acceptable daily intakes will be estimated based on toxicological data 
published in the available scientific literature. Appropriate uncertainty factors will be used in 
the extrapolation of toxicological values from scientific studies to acceptable daily intake values 

for the identified environmental receptors. Acceptable exposure concentrations for aquatic 

populations will also be estimated based on published toxicological data in the available 
scientific literature. 

Characterization of potential impacts upon environmental receptors will be determined by using 

a hazard quotient 0). An HQ may be defined as the ratio between the estimated daily 
intake of a chemical and the estimated acceptable daily intake for that chemical. The HQ does 

not define dose-response relationships and its numerical value should not be consbued to be 

a direct estimate of risk. The HQ is only a numerical indication of the nearness to acceptable 

limits of exposure or the degree to which acceptable exposure levels are exceeded. As this 
index approaches unity, concern for the potential hazard of the chemical increases. IExceeding 

unity does not in itself imply a potential hazard, it does suggest that a given situation should 

be more closely scrutinized. Potential impacts upon aquatic communities will be evaluated in 
a similar manner by comparing measured water concentrations with acceptable exposure 

concentrations. 

A conservative approach will be maintained throughout the risk assessment. Environmentally 
protective assumptions will be used that are designed to overestimate any potential hazards. 
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This biased approach is designed to overestimate rather than underestimate potential hazards 
to environmental receptors. This approach compensates for risk assessment uncertainties and 

provides a safety margin when determining potential impacts upon environmental receptor 
populations. 

4.1.70 Sample Analysis. 

All samples collected for laboratory analyses will be submitted to IT Analytical Services 
Laboratory (ITAS) in Knoxville, Tennessee. This laboratory is approved by the Naval Energy 

and Environmental Support Activity (NEESA) and also has an approved Comprehensive 
Quality Assurance Plan on file with the Florida Department of Environmental Regulation 
(FDER). AlI analytical methods will be in conformance with applicable Federal and State 

procedures. The laboratory wilI perform analyses using United States Environmental 

Protection Agency (US EPA) approved methods in accordance with NEESA Level C Quality 
Control as specified in the Scope of Work. 

Volatile organic compounds, polynuclear aromatic hydrocarbons, pesticides/PCBs and metals 
will be analyzed according to CLP as specified in Statement of Work (SOW) 2881. A CLP 
data package will only be generated for analysis of samples collected from IR site 3. 

One sample per media from each IR site will be analyzed for the complete list of parameters 

in the TAL/TCL. Volatile organic compounds will be analyzed according to EPA Method 
8010/8020. Polynuclear aromatic hydrocarbons will be analyzed according to EPA Method 

8310, pesticides/PCBs by EPA Method 8080 and Methods ICAP, Graphite Furnaces, Cold 

Vapor for metals. Section 3.2 of the SAP contains a detailed explanation of the laboratory 

analytical procedures. 

Table A-l in Appendix A lists sample media, numbers, and recommended analysi.s methods 

for each site. 

4.2 Stage 3 - Sites Requiring Additional RI Work 

A Phase I Remedial Investigation was performed by IT from May 1990 to December 1990 at 
NAS-Key West. Based on the results of the Phase I-RI study the following four sites require 

Phase II RI work: 
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l IR Site 1 - Truman Annex Refuse Disposal Area 
l IR Site 3 - Truman Annex DDT Mixing Area 
l IR Site 7 - Fleming Key North Landfill 
l IR Site 8 - Fleming Key South Landfill 

Based on an assessment of the required data, the investigative process has been reduced to a 
specific set of objectives for the four sites to be studied during this phase: 

l Background sampling of groundwater, surface water, ocean water, soil, and 
sediment to establish background levels 

l Additional sampling of selected media and analyses to add to the: existing 
database so as to further delineate contamination 

Evaluation of information developed in this phase will determine future actions. 

4.2.7 IR Site I - Truman Annex Refuse Disposal Area 

4.2.1.7 Site Description 

The Truman Annex Refuse Disposal Area is located along the southern shore of Truman 
Annex which is shown on the vicinity map, (Figure 4-l) and is shown in detail on Figure 4-2. 

The site covers an area of approximately seven acres. From 1952 until the mid 1960s the 
Truman Annex Refuse Disposal Area was used for general refuse disposal and open burning. 

No restrictions were placed on the types of wastes disposed at the site. It is believed that in 

addition to general refuse, waste paint thinners and solvents were also disposed. 

The subsurface at the site consists of landfill material in a shallow fill area with the landffl 

extending beyond the natural shoreline. Data from the Phase I-RF1 investigation suggests that 

groundwater in the area is approximately six to eight feet BLS and flow is in a southerly 
direction towards the Atlantic Ocean. 

4.2.7.2 Existing Data 

The previous study conducted by the consulting firm of Geraghty & Miller at the Truman 

Annex Refuse Disposal Area included the installation of four shallow monitoring wells (KWM- 
01 9 KWM-02, KWM-03, and KWM-04). Each monitoring well was installed to a (depth of 
approximately 18 feet with 5 feet of slotted section from 13 to 18 feet BLS. 

,,,---. 
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Three rounds of water level measurements were collected from these monitoring wells in 1986. 
At the time of measurement, water levels at the site were reported about 2 to 3 feet BLS and 

ranged from about 0.5 foot below to 1 foot above mean sea level (MSL). 

Groundwater samples were collected from these monitoring wells and analyzed for pH, 

specific conductivity, total .dissolved solids (IDS) and the US EPA priority pollutants, 
including volatile organic compounds (VOCs), acid and base neutral extractable colmpounds, 
pesticides, polychlorinated biphenyls (PCBs), and metals. The analyses of groundwater 
samples from monitoring wells KWM-01 and KWJM-03 detected only metals. The analyses 
of the groundwater sample from monitoring well KWM-02 detected several base neutral 
extractable compounds, VOCs, and metals. Analyses for priority pollutant metals indicated 
that copper, mercury, and arsenic were present in the groundwater. High specific conductance 

readings and high TDS were also reported in all groundwater samples. 

In December 1986, four soil samples were collected from excavated fill material contained 
within the Refuse Disposal Area. The soil samples were analyzed by EP Toxicity folr the eight 
drinking water metals, oil and grease, TOX, PCBs, and a solvent scan. The results of the 
analyses showed the excavated soils to be hazardous by EP Toxicity for lead as defined by 40 

CFR, Part 261. 

The following additional information was discerned from the Phase I RI work conducted at the 

site. A total of 11 metal concentrations exceeding the standards have been detected in the 
groundwater samples taken at the site. These metals fractions include antimony, arsenic, 

barium, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, and zinc. Of 
these metals, only copper, iron, lead, manganese, and mercury are present in significant 
amounts. The suspected origin of the lead contamination is believed to be north of monitoring 

wells MWl-2 and KWM-02. IT considers the groundwater to have been impacted by metals 

at this site. 

One sediment sample and one groundwater sample had both pesticide and PCB concentrations 
above their standards. However, since these detections were isolated to one well at the site, 
this contamination is believed to be local. 
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Like the lead concentrations described above, the metal concentrations present in the 
groundwater at Site 1 are highest in the monitoring wells in downgradient positions along the 

coastline. This distribution of metal concentrations suggests the migration of dissolved metals 
to the south toward the Atlantic coastline. Although groundwater at this site is not used as a 

public/domestic water supply system, human life could be affected indirectly by this 

contamination. If groundwater is seeping into the ocean in significant amounts, 

bioaccumulation may occur in the tissues in receptor organisms. 

Figure 4-2 illustrates the locations at which sampling was performed during the Phase I 
investigative work. 

The data gathered to date show elevated levels of metals, particularly antimony, cadmium, 
chromium, copper, lead, manganese, mercury, nickel, and zinc at this site. Groundwater 

migration of metals toward the Atlantic Ocean is suspected. Due to the potential 

bioaccumulation of some of these metals (mercury, chromium, and lead) in aquatic: life and 
vegetation along the coast of this site, further investigation is necessary to determine the extent 

of contamination. Table A-5 in Appendix A lists the levels and locations of iinorganic 

contaminants detected at the site. 

Further investigation at this site should include the following: (1) sampling of groundwater, 
sediment and surface water (ocean) along the coast at this site. This will aid in determining 
contaminant migration into the ocean. (2) Analysis of soil samples using TCLP procedures. 
This will aid in determining the potential for migration of contaminants that may be leaching 

from the soils in the landfill. (3) Background sampling of all media. 

Geologic and Hvdroeeoloeic Setting 
The following discussion presents the geologic and hydrogeologic setting existing at the site. 

Information derived from the borings installed during the Phase I RI study was used to 
construct a geologic framework to assess the potential for contaminant migration. The material 
encountered during drilling of the monitoring well boreholes consisted of fill sands and 
reworked limestone and gravel interspersed with debris, trash and natural oolitic limestone. 
The fill material was encountered at the ground surface and extended to 13 to 15 feet BLS in 
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all three monitoring well boreholes. Specifically, ffl encountered was composed of minor 
amounts of sand and gravel mixtures with slight fractions of silt and reworked crushed oolitic 
limestone with varying degrees of shell fragments. Standard Penetration Test (SPT) blow 

counts indicate that the fill is medium to very dense suggesting that compaction efforts may 
have been used during placement, or that the fill has been in place for a relatively long time, 
or both. Natural oolitic limestone and limestone/sand mixtures were encountered below the 

fti and continued to boring- termination (approximately 14.5 to 20 feet BLS) in all three 
boreholes. The SPT blow counts indicate that the limestone beneath the fill is of medium 
density. 

Geotechnical data were obtained from a composite soil sample collected from grou:nd surface 
to 2 feet BLS in Borehole MWl-2. These data include grain size distribution., moisture 

content, soil pH, cation exchange capacity, total organic carbon content, and permeability. 
Grain size analysis indicates that the soil sample is a well graded sand. Grain sizes range from 
cobbles to clay size fractions. The pH of the sample was 8.15, as expected, because of the 

abundance of carbonate soils and rock. The ion exchange capacity is 189.98 milliequivalents 

per gram (meq/g). 

The total organic content (TOC) is 1.96 mg/kg. The permeability of the soil sampie is 2.49 
x 10” centimeters per second (cm/set) which is representative of a mixture of sand, silt, and 

clay. 

The indigenous material encountered below the site consists of oolitic limestone, hence the 

higher hydraulic conductivity values discussed in Section 2.4 are considered representative. 
Hydraulic conductivity of the compacted ffl material is expected to represent the lower end 
of the stated values which are representative of silty sandy soil. 

Groundwater was encountered at approximately 8 feet BLS during installation of the 
monitoring wells. This level is influenced by seasonal rainfall variations and tidal fluctuations. 
The water table is higher during the rainy summer season (June through October) and lower 

during the drier months (January through May). The highest levels normally occur in 
September and the lowest in May. Water level data were obtained in August, most likely near 
the seasonal high. The vadose zone occurs in soils above the water table and, considering the 
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rainfall and tidal fluctuations, appears to have an average thickness of approximately 6 to 7 
feet. 

Groundwater levels collected for this site were contoured and are depicted on Figure 4-3. 

Based on the data, a groundwater mound feature exists that provides for groundwater 
movement towards the Atlantic Ocean. However, groundwater levels in the vicinity of 

Monitoring Well MWl-2 appear to be under a tidal influence and groundwater flow is inland 

to approximately 125 feet from the shoreline. A stagnation zone is, therefore, created, in the 
center of the site and probably only occurs when the tide is rising. Groundwater at this site 
mainly discharges into the Atlantic Ocean. Recharge of the aquifer probably is through direct 

infiltration of precipitation at the site, except for those areas that are covered by impermeable 

pavement or buildings. Based upon the groundwater flow map, the hydraulic gradient is 

relatively flat inland and becomes steeper near the shoreline areas. 

Groundwater levels in the recorder were monitored continuously through the month of August 
1990 to assess tidal influences. This information then was compared with actual sea level 

fluctuations during the same time period. The peaks and valleys on both hydrographs 
coincided and tidal influence was noted; however, the degree of influence of the groundwater 

flow is limited. Sea level fluctuations ranged from approximately 0.1 feet to 2.5 feet, while 
fluctuations in the groundwater level only ranged from approximately 0.04 feet to l.5 feet. 

4.2.7.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by N.AS - Key 
West personnel prior to the commencement of field activities. If necessary, proposed sampling 

locations will be relocated to avoid interference with the identified utilities. 

4.2.1.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 
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4.2. I. 5 Waste Characterization 
The waste has been characterized by excavation of test pits during the Phase I RI study. 
Waste characterization will not be performed during this phase of investigation based on Phase 

I RI recommendations. 

4.2.7.6 Soil Investigation 

Soil samples will be collected from the six soil boring locations IlSB-1 through IlSB-6 shown 

in Figure 4-2. Surface soil samples will be collected from the fast 12 inches of soil from all 
soil boring locations. At soil boring location IlSB-1 and IlSB-2, subsurface soil samples will 
be collected using split spoon techniques. One split spoon sample will be collected for every 

five feet of boring. The borings will terminate at the base of the landfill (approximately 20 

feet BLS). One surface soil sample and two subsurface soil samples will be collected from 

each boring. The soil samples will be collected based on OVA readings and visual 

observation. One surface soil sample and one subsurface soil sample (based on field 

screening with an OVA and visual observations) from boring locations IiSB-1 and IlSB-2 will 
be submitted for analysis of the list of TAL/TCL parameters. One subsurface solil sample 
from each boring will be analyzed for TCLP parameters and the remaining samples from 
boring locations IlSB-1 and IlSB-2 will be analyzed for the following: 

0 Volatile Organic Compounds 
0 Polynuclear Aromatic Hydrocarbons 
l Pesticides/Polychlorinated Biphenyls 
l Metals 

At soil boring location IlSB-3 through IlSB-6, (in addition to the surface samples) soil 
samples will be collected from 3 feet below grade. All samples collected from boring 

locations IlSB-3 through IlSB-6 will be analyzed for Appendix IX metals. 

4.2.7.7 Hydrogeo/ogic Investigation 

In order to achieve a better understanding of groundwater flow patterns and tidal influences 
on groundwater flow, a water level recorder will be placed in the well furthest away from the 
coast. A second water level recorder will be placed at the shoreline to monitor groundwater 
levels at hourly intervals for the entire duration of field work (approximately 30 days). Water 
levels in all the wells at the site will be measured once a week for four weeks. These water 
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levels will be correlated with the water levels in the recorder wells to produce four 
groundwater elevation maps. 

The analytical results of the Phase I RI study indicate lead contamination in the grolundwater. 

Groundwater in monitoring wells MWl-1 and KWM-01 have lead contamination only slightly 
above and below the established standards, respectively. Hence, KWM-01 delineates the area 
of lead contamination. Concentrations of approximately 1 mg/l of alpha chlordane was also 

detected in monitoring well MWl-2. It is observed that the concentration of the contaminants 
is in the south and southeast portions of the landfill. Figure 4-2 lists the levels and locations 
of organic contaminants detected at the site. 

In view of past detections, IT will install three monitoring wells (IlMW-1, IlMW-2 and 

IlMYV-3) at the locations identified on Figure 4-2 so as to determine if any leaching of 
contaminants is occurring. The monitoring wells will be installed to collect groundwater along 
the shoreline of the site. If metals are migrating towards the ocean, analysis of groundwater 
samples at the proposed locations should detect these metals as they migrate to the Atlantic 

Oca. One groundwater sample collected from monitoring well MWl-2 will be analyzed for 

the list of TAWTCL parameters. Groundwater samples will also be collected from the 
monitoring wells and the samples will be analyzed for metals and pesticides/PCBs,, 

4.2.7.8 Surface Water and Sediment Investigation 

Sediment and ocean water samples will be collected at locations depicted in Figure 4-2. These 
samples will be collected at the shoreline. 

Sediment samples will be collected from the upper 0.5 foot at each sample location utilizing 
a ponar dredge or similar device. A total of six sediment samples will be collected and 
analyzed for metals and pesticides/PCBs. 

Ocean water samples will be collected from as close as possible to the surface water/sediment 
interface using a kemmerer tube. One surface water and one sediment sample collected from 
location IlSS4 will be analyzed for the list of TAL/TCL parameters. The remainirrg samples 
will be analyzed for metals and pesticides/PCBs. A total of six ocean water samples will be 
collected. 
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4.2.7.9 Background Sampling 

A background sampling and analyses program was recommended by IT to obtain analytical 

data for groundwater, surface water, ocean water, soil, surficial soil, and sediment. 
Background soil (surface and subsurface) and groundwater samples will be collected from 
locations at IR Site 3 (refer to Section 4.2.2.9 for detail). Surface water and sediment 
background samples will becollected from location IlSS6. All background samples will be 

analyzed for the list of TAL/TCL parameters. 

Analysis of the background samples should offer site specific standards of comparison for 
media impacts studies. 

4.2.7.70 Preliminary Biological Hazard Assessment 

A preliminary biological hazard assessment as described in Section 4.1.8 will be :performed 
for this site. 

4.2.7.17 Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

4.2.7.72 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the new monitoring wells, 
soil boring locations, and other pertinent features, including all surface staining or other signs 
of contamination. 

From this survey, a base map will be prepared for this site. The map will have an a.ppropriate 

horizontal scale to show pertinent site features and elevations will be referenced to MSL. 

4.2.7.13 Sample Analysis Summary 

At the Truman Annex Refuse Disposal Area, the following media and number of samples will 

be submitted for laboratory analysis: 

l soil - 14 
l Groundwater - 10 
l Surface water - 6 
l Sediment - 6 
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Table A-l in Appendix A lists the number of samples, media, and recommended analysis 

methods. 

4.2.2 IR Site 3 - Truman Annex DDT Mixing Area 

4.2.2. I Site Description 

The Truman Annex DDT Mixing Area is located at the former site of Building 265 and is 

shown in detail in Figure 4-4. The site covers an area of about 0.25 acres and :is located 
approximately 1,100 feet inland from the coastline in an area that is subject to restricted 

vehicular and pedestrian traffic. The site is underlain by highly permeable soils with no 
surface water drainage or holding features present. 

From the 1940s to the early 197Os, the location was used as a DDT mixing area. Powdered 
DDT concentrate was mixed with water and temporarily stored in 55-gallon drums both inside 
and outside the former building. The mixed solution was then transferred to trucks for 
disposal. Discharges at the site were by accidental spillage. 

4.2.2.2 Existing Data 

During a previous study by consultants Geraghty and Miller, 18 composite soil samples were 

collected at the site. The site was divided into six plots and three sampling points were 

selected in each plot. Soil samples were collected at depths of 0 to 1, 2 to 2, and Z! to 3 feet 
BLS at each of the sampling points in each plot. The laboratory analyses of these composite 
samples indicated that DDT and other pesticides such as BHC were present in soil samples 

taken at the site. Information regarding the specific locations of these sampling points is not 

available. 

The following additional information was discerned from the Phase I RF1 work conducted at 

the site. A groundwater study of the site indicates that cadmium, iron, and sodium are present 

in concentrations above their established standards. Iron and sodium are considerecl to occur 
naturally at the site, but cadmium is more indicative of groundwater contamination. 

Seven different pesticide compounds have also been detected in the groundwater above their 
established standards. Figure 4-4 lists the levels and locations at which organic contamination 
was found in all media. Pesticide concentrations in the groundwater suggests that Bleaching 
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may be occurring at the site. IT considers this site impacted with respect to pesticides. Table 
A-6 in Appendix A lists the levels and locations of inorganic contamination detected ;at the site. 

Groundwater at the site flows to the south-southeast and towards the Atlantic Ocean. Although 
analytical data on groundwater flow indicate pesticide migration is occurring in a southeasterly 
direction at the site, it has not been determined whether the pesticide concentrations are 

leaching into the Atlantic Ocean. If the pesticides are leaching into the waters of ,the ocean, 
humans may ingest these materials indirectly through consumption of seafood. 

Based upon the data presented to date, seven pesticide compounds have been confmmed at the 
site. Since the pesticide contamination levels fall within acceptable ranges as calculated in a 

preliminary baseline risk assessment performed by IT in February 1990 (as part of the Phase 

I-RI study), immediate remedial action is not deemed necessary. However, due to 
bioaccumulation of these compounds and the frequent exposure of personnel in this area, IT 

recommended the following: (1) restriction of access to the site (i.e., fendng); (2) 
performance of a quantitative baseline risk assessment. Further, EPA has specified that a 
corrective measures study will have to be performed at the site in the near future. Data 
obtained from the Phase II remediation investigation study will be used in conjunction with the 

existing data as a basis for the corrective measures study. 

Geologic and Hvdrotreoloeic Setting 
The following discussion presents the geologic and hydrogeologic setting at the site. 

Information was gathered from soil boring logs to construct the geologic framework necessary 

to assess the potential for contaminant migration. Visual observations depicted a top soil cover 
with small areas of sparse grass cover. The materials encountered during the monitoring wells 

installation range from poorly sorted limestone fill mixed with gravel at the surface:, to sandy 
limestone fill that was well sorted with depth. The recorded observations in the visual 
classification of soils demonstrate a very dense material from O-5 feet BLS. The water table 
is at approximately 5 feet BLS, where the density of the material encountered changes from 
very hard to soft. The soft material encountered is suspected to be part of the Miami Oolite 

formation. 
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Geotechnical data were obtained from analysis of a composite soil sample collected from 
ground surface to approximately 2 feet BLS. Grain size analysis indicates a well graded 
natural material with grain sizes ranging from gravel to clay. The pH was 8.35 dlue to the 

occurrence of carbonate properties in soils/rocks in the area. The ion exchange capacity was 
89.97 meqfg. 

The total organic content (TOC) was the highest reported value in comparison with the other 
sites. The value for TOC was 8,700 parts per million @pm). 

The permeability of the composite soil sample is 6.55 x 10s7 cm/set, which is characteristics 

of very impermeable material. 

Groundwater levels were measured in the three new monitoring wells installed at this site. 
Groundwater contours were calculated using these wells to define the water table as shown in 
Figure 4-5. Based on the contours, groundwater flow is to the south-southeast towards the 

Atlantic Ocean. Although a recorder well was not installed at this site, groundwater 
fluctuations can be related to those at Truman Annex Refuse Disposal Area where ai recorder 
well was installed. The fluctuations would be smaller because the location of the site is further 

inland, thereby lessening the effects of the tidal influence. 

4.2.2.3 Utifit y Survey 

All utilities in the areas of the proposed sampling locations will be identified by NAS - Key 

West personnel prior to the commencement of field activities. If necessary, proposed sampling 
locations will be relocated to avoid interference with the identified utilities. 

4.2.2.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 

4.2.2.5 Waste Characterization 

Waste characterization will be performed during this phase of the investigation in conjunction 
with the soil boring program. 
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4.2.2.6 Soils In ves tiga don 

In order to further delineate the extent of soils contamination, five additional soil borings, 
13SB-1,13SB-2,13SB-3, 13SB-4, and 13SB-5, will be installed at the locations show in Figure 

4-3. Surface soil samples will be collected from the first 12 inches of soil. Subsurface soil 

samples will be collected by split spoon techniques. One subsurface sample will be collected 
for every 5 feet of boring. The borings will be terminated at a depth of 16 feet. One surface 

and one subsurface soil sample obtained from boring 13SB-5 will be analyzed for the list of 

TAL/TCL parameters. Five samples (one from each boring location) will be analyzed 
according to the Toxic Characteristic Leaching Procedure (TCLP). The remainder of the 
samples will be analyzed for pesticides/PCBs. CLP data packages will be generated on 
analysis of the samples. 

4.2.2.7 Hydrogeologic fnvestigation 

Data obtained from the Phase I-RI report indicates that groundwater flow is in a south- 

southeasterly direction. Groundwater samples collected from the three existing wells indicate 

the presence of pesticide contamination. 

In order to further delineate the downgradient extent of contamination, two additional 
monitoring wells (I3MW-1 and 13MW-2) are proposed in the locations shown in Figure 4-4. 
The soil borings 13SB-3 and 13SB-1 will be converted into monitoring wells. Well 

construction details are given in Section 2.4.1.3 of the SAP. 

Groundwater levels will be measured in all wells once a week for four weeks. Four 

groundwater elevation maps will be compiled to confirm the hydraulic gradient and 
groundwater flow directions beneath the site. In addition to collecting groundwater samples 
from the proposed monitoring wells, samples will also be collected from the three existing . 
onsite wells. The groundwater sample collected from monitoring well MW3-3 will be 

analyzed for the complete list of TAL/TCL parameters. The samples collected from 

monitoring wells I3MW-2, MW3-1 and MW3-2 will be analyzed for metals and 
pesticides/PCBs. CLP data packages will be generated on analysis of the samples. 
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4.2.2.8 Surface Water/Sediment Investigation 

No surface water and sediment samples are proposed as there are no surface water features 
on site. 

4.2.2.9 Background Sampling 

A background sampling andanalyses program was recommended by IT to obtain analytical 

data for groundwater and soil. Background samples for soil and groundwater will be collected 
from locations 13SB-3 and 13MW-1, respectively and analyzed for the list of TAL/TCL 

parameters. The soil and groundwater samples would also be representative of background 

conditions at IR Site 1. Analysis of the background samples should offer site specific 

standards of comparison for media impact studies. 

4.2.2.10 Preliminary Biological Hazard Assessment 

A preliminary biological hazard assessment will not be performed because a quantitative 

baseline risk assessment will be performed instead. 

4.2.2.7 I Basehe Risk Assessment 

Although a preliminary baseline risk assessment was performed in February 1990, it was not 

comprehensive and was intended solely to determine whether any immediate actions, such as 
access restrictions, were required. Only risks associated with exposure to a single indicator 
chemical, 4,4-DDT, were evaluated. Several other chemicals that were detected above 
acceptable concentrations at the site were not evaluated in this risk assessment. In addition, 

more recent data have indicated the presence of unacceptable concentrations of other 

chemicals. Also, EPA guidance (EPA, 1989) 

chemicals of concern via all exposure pathways 
process. 

suggests that the risks associated with all 
should be evaluated in the risk assessment 

The specific tasks of the quantitative baseline risk assessment are: 

0 Identification of chemicals of concern 
0 Exposure assessment 
l Toxicity assessment 
a Risk characterization. 
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The objectives of the exposure assessment are to identify the potential receptors, exposure 
pathways, and estimate levels of potential exposures. The toxicity assessment will examine 
the potential adverse health effects associated with exposure to the chemicals of concern. 

The exposure and toxicity assessment will be integrated to define the general magnitude of 
human health risks. The risk~characterization is based upon a Reasonable Maximum Exposure 

scenario so that risks can be accurately estimated to ensure protection of human health. 

Endangered and threatened species, at or near the site, will be identified using information 
from federal, state, and local agencies. Ecological receptors will be identified for the site. 
Chemicals of potential concern will be identified and concentrations of these chemicals will 
be measured. Exposure concentrations for ecological receptors will be estimated for the site 

using site specific data, data from the scientific literature, or exposure models. Exposure 
pathways for ecological receptors will be identified. Exposure to ecological receptors will be 
quantified based on the most sensitive species identified. Toxicological information about the 

chemicals of concern and acceptable exposure levels will be based on information from 
scientific literature and from promulgated standards such as Ambient Water Quality Criteria. 

4.2., 2.12 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the new monitoring well, 

soil boring locations, and other pertinent features, including all surface staining or other signs 

of contamination. 

From this survey, a base map will be prepared for this site. The map will have an aippropriate 
horizontal scale to show pertinent site features and elevations will be referenced to MSL. 

4.2,2.73 Sample Analysis Summary 

At the Truman Annex DDT Mixing Area, the following media and number of samples will 

be submitted for laboratory analysis: 

l soil - 20 
l Groundwater - 5 
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4.2.3 JR Site 7 - Fleming Key North LandfiY 

4.2.3.1 Site Description 

The Fleming Key North Landfill covers approximately 30 acres on the northern end of 
Fleming Key and is shown in detail in Figure 4-6. Reportedly, 4,000 to 5,000 tons of 
unknown wastes were disposed of annually into various excavated trenches between 1952 and 
1962. The trenches typically were cut 25 feet wide, 10 feet deep and 500 to 1,000 feet in 

length. 

In 1977 a building housing the US Department of Agriculture Animal Import Center was 
constructed over a portion of the landfill. During the construction phase, various wastes were 
excavated and transferred to an area immediately to the west of the construction site <and buried 

under a soil/rock cover. 

Groundwater in the area is approximately three to four feet below the surface over most of the 

site. Saline groundwater was encountered during trenching activities conducted during the 

Phase I RI study. 

4.2,3.2 Existing Data 

The previous study conducted by consultants Geraghty and Miller at the Fleming IKey North 

Landfill included the installation of four shallow monitoring wells (KWM-09, KWM-10, 
KWM- 11, and KWM- 12). Each of these monitoring wells were installed to depths of between 

9.5 and 12 feet with 5 feet of screen located at the bottom portion of each well. Groundwater 

elevations determined for this site ranged from 0.29 to 0.79 feet below MSL. 

The land surface along the eastern side of the site is at a slightly higher elevation than along 
the western side of the key. A topographic low exists in the southwest area of the site. 

Water quality samples were collected from each monitoring well and analyzed for plH, specific 
conductance, US EPA priority pollutants, and TDS. Results of these analyses indicate that the 
TDS ranged from 36,000 to 54,000 ppm and that no acid extractables, PCBs, or pesticides 

were detected. One base neutral extractable, diethylphthalate, was detected at a concentration 
of 1.1 ppb at KWM-09. VOCs were detected in monitoring wells KWM-10, KWYM-11, and 
KWM-12 at concentrations below 5 ppb. Analyses for priority pollutant metals indicate that 
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the concentrations of copper, mercury, and arsenic were above detection limits, the highest 
concentrations of these metals being 0.070, 0.067, and 0.007 ppm, respectively. 

The following additional information was obtained from the Phase I-RI work conducted at the 
site. Elevated concentrations of lead, manganese, antimony, cadmium, chromium, iron, and 
mercury were detected in the-only surface water sample collected at this site. Significant metal 
concentrations were not detected in any of the sediment samples. Certain polynuclear aromatic 
hydrocarbons were detected in the sediment samples. Therefore, IT considers only the 

groundwater to have been impacted by metals at the site. Figure 4-6 and Table A-7 in 
Appendix A lists the levels and locations of organic and inorganic compounds detected at the 
site. 

Groundwater flow at the site is to the eastern and western coastline of the island. Tidal 
influences have been observed to affect groundwater flow throughout the entire site. In 

addition, there appears to be a relationship between groundwater flow and the location of 
detected metal concentrations. Specifically, wells located downgradient towards the shoreline 
but within the landfill area have the highest metal concentrations. Hence, evidence for the 
migration of metals in groundwater is apparent and contamination may be seeping into the 
ocean. Since all potable water supplied to the Key West area is via an aqueduct from Miami, 

humans would not be directly exposed to the metals present in the groundwater at this site. 

Groundwater at this site is the only medium that appears to contain potential chemicals of 

concern. Based upon the data gathered to date, further investigations are necessary to 

determine the extent of contamination. Continuing field investigations should include: (1) 

sampling for groundwater, sediment and surface water (ocean) along the coast at this site; this 
will aid in determining the extent of contaminant migration. (2) analysis of soil samples for 
TCLP parameters; this will aid in determining the potential for migration of contaminants that 
may be leaching from the landfill. (3) background sampling of media. 

Geologic and Hvdrogeoloeic Setting 

The following discussion presents the geologic and hydrogeologic setting existing at this site. 
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Information regarding the geologic framework at the site was obtained from the test pit and 

soil boring programs. 

The materials encountered consisted of debris and trash interspersed with reworked limestone 

fill. This fill material and debris was encountered throughout the study area from land surface 
to about 17 feet BLS in some areas of the site. 

Review of the SPT data indicate that the fill is dense. Geotechnical data were obtained from 

analysis of a composite sample collected at boring location W-2. These data show that the 
fill material ranges in size from a clay to a fine gravel with an average partial size (D50) of 

4 millimeters. The uniformity coefficient of 0.541 indicates a well graded material. 

The soil sample showed a cation exchange capacity of about 39.4 meq/g and a total organic 
carbon concentration of 6,600 mg/kg. The pH of the sample was 8.35 due to the carbonate 
nature of the fill materials. 

Natural oolitic limestone was encountered below the fill and continued to boring termination 
in all the boreholes. The SPT blow counts indicate that the underlying limestone is of medium 
density. No impermeable layers or voids were noted during the SPT work conducted at the 

site. 

Groundwater levels at the site were encountered from about 0.5 feet BLS at MJV7-,3 to about 

6 feet BLS at the higher topographic areas of the site. 

The groundwater elevation and water level contours are shown on Figure 4-7. In general, 

groundwater flow at the site is from the center of the Key toward the eastern and western 

coastline. A groundwater mound feature exists in the southwestern portion of the study area. 

The water level at MW7-3 was the highest elevation and indicates an area of inward flow. 
Based on the water level elevations, it is observed that the hydraulic gradient across the site 
is relatively flat. 
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Recharge is via direct infiltration of precipitation at the site. Site inspections conducfted during 
and after rainfall events showed much of the rainwater discharge is by sheet flow to the 

shoreline. Ponding of rainwater was noted in the southwestern area of the site. 

Permeability analysis performed on a soil sample collected at the site indicates an apparent 
permeability value 1.11 x 10: centimeters per second. This permeability is representative of 

a fme to silty sand. 

4.2.3.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by NAS - Key 

West personnel prior to the commencement of field activities. If necessary, proposed sampling 
locations will be relocated to avoid interference with the identified utilities. 

4.2-3.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work als required 

by the HSP. 

4.2.3.5 Waste Characterization 

Waste characterization will be performed during this phase of the investigation in conjunction 

with the soil boring program. 

4.2,3.6 Soil Investigation 

IT proposes to collect soil samples from four soil boring locations to further delineate 

contamination. The proposed soil boring locations are shown in Figure 4-6. 

Surface soil samples will be collected from the frost 12 inches of soil. Subsurface samples will 
be collected using split spoon techniques. Split spoon samples will be collected for every 5 
feet of boring and the borings will be terminated at a depth of 11 feet. One surface and one 
subsurface soil sample will be submitted for analysis of the list of TAL/TCL parameters. One 
soil sample from each boring (which will be selected by field screening with an OVA) will be 
submitted to the laboratory for analysis using TCLP. The results of the analysis should 
indicate the potential for leaching of contaminants from the soil. 
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4.2.3.7 Hydrogeologic hvestigation 

In order to obtain a better understanding of groundwater flow patterns and tidal influences on 

groundwater flow, a water level recorder will be placed in the well furthest from the coast and 

a second water level recorder will be placed at the shoreline to record groundwa,ter levels. 
Groundwater levels will be collected at hourly intervals for a period of approximateky 4 weeks. 
Water levels in all the wells-at the site will be measured once a week and correlated with the 
water levels in the recorder wells to produce four groundwater elevation maps. 

IT proposed installing ten well points at the locations identified on Figure 4-6. Actual 
locations may vary depending on site conditions and will be based on field judgement. The 
well points will be installed to collect groundwater samples at the base of the site,, along the 

shoreline. If metals are migrating towards the ocean, analysis of groundwater samples at the 

proposed locations should detect these metals. In addition to the proposed wlell points, 

groundwater samples will also be collected from ten existing on-site monitoring wells. The 
groundwater samples collected from location 17MW-7 will be analyzed for the list of 
TAL/TCL parameters. The remaining samples will be analyzed for the following p.arameters: 

l Volatile Organic Compounds 
0 Polynuclear Aromatic Hydrocarbons 
0 Metals 

4.2-3.8 Surface Water and Sediment Investigation 

Sediment and ocean water samples will be collected at the shoreline intersect at locations close 

to each well point. Figure 4-6 shows the locations at which surface water and sediment 

samples will be collected. 

Sediment samples will be collected from the upper 0.5 feet at each sample locatioln utilizing 

a ponar dredge. A total of 10 sediment samples will be collected. 

Ocean water samples will be collected from as close as possible to the surface water/sediment 

interface utilizing a Kemmerer tube or similar device. A total of 10 ocean water samples will 

be collected. One sediment and one ocean water sample collected from location 17MW7 will 
be analyzed for the list of TAL/TCL parameters. The remaining sediment samples and ocean 
water samples will be analyzed for the following parameters: 
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l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
0 Metals 

4.2.3.9 Background Sampling 

A background sampling and analysis program was recommended by IT to obtain analytical 
data for groundwater, surface water, ocean water, soil, and sediment so as to establish 
background levels for the site. Background samples for soil will be obtained from sample 

locations 17SB-4. Background groundwater ocean water and sediment samples will be 
collected from sample location 17MW-10. All background samples will be analyzed for the 

list of TAL/TCL parameters. The soil and groundwater samples will be representative of 
background conditions at IR Site 8. 

Analysis of the background samples should offer site specific standards of comparison for 

media impact studies. 

4.2-3.10 Preliminary Biological Hazard Assessment 

A preliminary biological hazard assessment as described in Section 4.1.8 will be performed 

at this site. 

4.2.3.7 1 Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

4.2.3.12 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the new well p~oints, soil 
boring locations, and other pertinent features, including all surface staining or other signs of 

contamination. 

From this survey, a base map will be prepared for this site. The map will have an appropriate 
horizontal scale to show pertinent site features and all elevations will be referenced to MSL. 
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4.2.3.13 Sample Analysis Summary 

At the Fleming Key North Landfill Area, the following media and number of samples will be 

submitted for laboratory analysis: 

l Soil - 8 
l Groundwater - 20 
e Surface water - 10 
l Sediment - 10 

4.2.4 IR Site 8 - Fleming Key South Landfill 

4.2.4. I Site Description 

The Fleming Key South Landfill covers approximately 45 acres on the southern end of 

Fleming Key and is shown in detail in Figure 4-8. Reportedly, as much as 8,000 tons of 
unknown wastes were disposed at the landfall annually between 1962 and 1982. Since 1966, 
the waste disposal activities of the City of Key West were combined with those of the Navy 
at this site. 

The open trench disposal method was practiced at this site, with the trenches being constructed 
in a manner similar to that at Fleming Key North Landfill. The trenches were partially full 
of sea water when the wastes were disposed. Combustible wastes were taken to the western 

portion of the site and burned. The ash and unburned wastes were then deposited in an area 

in the western portion of the site. 

4.2.4.2 Existing Data 

The following information was obtained from the study conducted by consultants Geraghty and 
Miller. Five shallow monitoring wells (KWM-13 through KWM-17) were installed :at the site 

to depths of between 12 feet and 22 feet. Groundwater levels ranged from 0.35 feet to 0.90 
feet above MSL. 

Groundwater quality samples were collected from each monitoring well and analyzed for pH, 

specific conductance, TDS, and US EPA priority pollutants. Results of the analyses indicate 
concentrations of TDS ranged from 15,000 to 43,000 ppm while acid extractables, pesticides, 
or PCBs were not detected. Concentrations of VOCs were above the detection limit in two 
of the monitoring wells (KWM-13 and KWM-17). These base neutral extractable compounds 
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were reported in concentrations above detection limits but below 5 ppb in monitoring wells 
KWM-13, KWM-14, and KWM-17. Arsenic, copper, and mercury were detected in all 

samples, the highest concentrations being 0.007, 0.300, and 0.620 ppm, respective:ly. 

The following additional information was discerned from the Phase I work conducted at the 
site. The seven metals detected in the groundwater above their established standards include 

antimony, cadmium, chromium, copper, lead, manganese, and mercury. The volatile organic 

compound, chlorobenzene was also detected above its established standard at the site. Several 
metals were also detected in a surface water sample. Pesticide contamination was dletected in 
one of the groundwater samples. IT considers this site to have been impacted with respect to 

metals in the groundwater. Figure 4-8 and Table A-8 in Appendix A list the levels and 
locations of organic and inorganic contamination detected at the site. 

Groundwater flow at the site tends to the northeast and is greatly influenced by tidal variation. 
High metal concentrations were detected in the downgradient wells thereby showing evidence 

of the migration of metals in groundwater. Potable water in Key West is piped in from the 

mainland, therefore, direct human ingestion of metal contaminated groundwater would not be 
expected. The effect of metal contaminated groundwater discharging into the. ocean is 

inconclusive now and does require further investigation. This site does not appear to have any 
immediate impact on human health based on the preceding information. 

Figure 4-8 illustrates the locations at which sampling was performed during the Phase I 

investigative work. 

Groundwater at the site is the only medium to transport chemicals of potential contcm. The 
migration of metals toward the ocean shoreline may be occurring. Based upon the data 
gathered to date, further investigations are necessary to determine the extent of conutiation. 

Continuing investigations should include the following: (1) sampling of groundwater, sediment 
and ocean water along the coast at the site. (2) analysis of soil samples for TCLP parameters. 
This will aid in determining the potential for migration of contaminants that may be leaching 

from the landfill itself. (3) background sampling of all media. 
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..e+- 
; . . Geologic and Hvdroaeologic Setting 

The following discussions present the geologic and hydrogeologic setting existing aLt the site. 

‘Information derived from monitoring well borings was used to construct a geologic framework 

to assess the potential for contamination migration. The water table was encountered from 5 
to 10 feet BL!3 during the drilling of monitoring well boreholes. Material encountered above 

the water table at these borings consisted of poorly sorted limestone fill with reworked 

limestone and gravel. Material encountered below the water table consisted of poor to 

moderately sorted sandy limestone. Debris (i.e., glass, plastic, metal) was encountered 
throughout all borings. SPT blow counts indicate the poorly sorted material encountered above 

the water table is of medium density. The material encountered below the water table is soft 
offering little penetration resistance. Native material was usually encountered below 18 to 20 
feet BLS. This native material is part of the Miami Oolite Formation. 

,‘? --. 

Geotechnical data were obtained from analysis of a composite sample taken from 16 to 20 feet 

BLS from the borehole of Monitoring Well MW8-6. In comparison with other results from 
this area, grain size distribution indicates the soil is very coarse sand with an average particle 
size of 1.8 mm. The uniformity coefficient is 1267, suggesting it is poorly sorted. The cation 

exchange capacity was 56.1 meq/g. The total organic content was 5,700 mg/kg. The sample 
permeability was 1.04 x 1U5. The pH is very basic at 8.50; however, this is to be: expected 
due to the abundance of carbonate rocks and soils. 

The lower hydraulic conductivity is considered to be representative of the ftil material 

encountered at shallow depth at this site. The higher value is representative of the native 
Miami Oolite encountered below the fill material. 

Groundwater levels were collected and plotted to determine groundwater flow at this site, as 
shown in Figure 4-9. Clearly the area is affected greatly by tidal variations. A groundwater 

trough appeared to exist in the northeast portion of the site and is evident at the time these 
water level readings were collected. Accordingly, groundwater flow seems to be toward this 
low-lying area and then trends northeast toward inner Fleming Key. Recharge of this area is 
by direct infiitration of precipitation. 
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Based upon the groundwater flow map the average hydraulic gradient is relatively flat. 

Groundwater levels were monitored continuously throughout August 1990 in the recorder welI 

at this site. Sea level data were compiled also during this time interval to assess tidal 

influences on groundwater levels. The correlation of the high and low water readings between 
both hydrographs closely coincide. Sea level fluctuations range from approximately -0.9 to 

1.5 feet MSL. Groundwater elevations range from approximately 1.7 to 3.1 feet MSL. 

4.2.4.3 Utility Survey 

All utilities in the areas of the proposed sampling locations will be identified by NAS - Key 
West personnel prior to the commencement of field activities. If necessary, proposedi sampling 

locations will be relocated to avoid interference with the identified utilities. 

4.2.4.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 

4.2.4.5 Waste Characterization 

Waste characterization will not be performed during this phase of the investigation based on 
Phase I recommendations. 

4.2.4.6 Soil fnvestigation 

Three soil borings will be installed at the site to further delineate contamination. The samples 
will be collected from locations shown in Figure 4-5. Surface samples will be collected from 
the first 12 inches of soil. Subsurface samples will be collected by split spoon techniques. 
Discrete samples will be collected for every five feet of boring. The borings will be 
terminated at the base of the landfill (approximately 18 feet BLS). One surface and one 
subsurface sample will be selected (by field screening with an OVA) for analysis of the list 
of TAWTCL parameters. One sample from each boring will be selected (by field screening 
with an OVA and visual observation) and submitted to the laboratory for analysis by TCLP. 

One soil sample from each boring will also be analyzed for metals. 
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4.2.4.7 Hydrogeologic Investigation 

In order to obtain a better understanding of groundwater flow patterns and tidal influences on 

groundwater flow, a water level recorder will be placed in the well furthest from the coast and 
a second water level recorder will be placed at the shoreline to monitor groundwater levels at 

hourly intervals for an entire duration of approximately 30 days. Water levels throughout the 
site will be measured once a-week for four weeks. Four groundwater elevation maps will be 
compiled and correlated with the water levels in the recorder wells. 

IT proposed installing 9 well points at locations shown in Figure 4-9. The well points will be 

installed to collected groundwater samples at the base of the site, along the shoreline to 

determine whether contaminants are leaching into the ocean. If contaminants are migrating 
towards the ocean, analysis of groundwater samples at the proposed locations should detect 
these contaminants. In addition to the ten proposed well points, samples also will be collected 
from the ten wells existing on-site. The groundwater sample collected from MW8-6 will be 

analyzed for the list of TAL/TCL parameters. The remaining samples will be analyzed for 
the following parameters: 

0 Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Pesticides 
l Metals 

4.2.4.8 Surface Water and Sediment Investigation 

Sediment and ocean water samples will be collected from locations close to each well point. 

These samples will be collected at the shoreline. 

Sediment samples will be collected from the upper 0.5 foot at each sample location utilizing 

a ponar dredge or similar device. A total of 10 sediment samples will be collected. 

Ocean water samples will be collected from as close as possible to the surface water/sediment 
interface utilizing a discrete sampling depth sampler. A total of 10 ocean water samples will 
be collected. One sediment sample and one ocean water sample collected from location 
18MW-8 will be analyzed for the list of TAL/TCL parameters. The remaining sediment and 
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ocean water samples will be submitted to the laboratory for analysis of the following 
parameters: 

0 Volatile Organic Compounds 
a Polynuclear Aromatic Hydrocarbons 
l Pesticides 
0 Metals 

4.2.4.9 Background Sampfing 

A background sampling and analyses program was recommended by IT to obtain analytical 

data for groundwater, surface water, ocean water, soil, surf&l soil, and sediment in order 
to establish background levels for the site. Background samples for soil and groundwater will 
be collected from locations at IR Site 7 (refer to Section 4.2.3.9 for detail). Ocean water and 
sediment will be collected from location 18SSlO. The background samples will be analyzed 

for the list of TAWTCL parameters. 

Analysis of the background samples should offer site specific standards of comparison for 

media impact studies. 

4.2.4.7 0 Preliminary Bio fogical Hazard Assessman t 

A preliminary biological hazard assessment as described in Section 4.1.8 will be performed 

at this site. 

4.2.4.11 Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

4.2.4.12 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the new monitoring well, 

soil boring locations, and other pertinent features, including all surface staining or other signs 

of contamination. 

From this survey, a base map will be prepared for this site. The map wilI have an appropriate 
horizontal scale to show pertinent site features and all elevations will be referenced to MSL. 
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4.2.4.13 Sample Analysis Summary 

At the Fleming Key South Landfill Area, the following media and number of samples will be 

submitted for laboratory analysis: 

l Soil - 8 
l Groundwater - 19 
l Surface water - 10 
l Sediment - 10 

4.3 Stage 4 - Sites Requiring Phase I Remedial Investigations 

Sites requiring Phase I Remedial Investigations are as follows: 

l AOC Site A - Demolition Key Open Disposal Area 
l AOC Site B - Big Coppitt Key Abandoned Civilian Disposal Area 

The two sites have been included in the investigation due to the nature of activities that have 

occurred at the site. 

Based on an assessment of the required data, the investigative process has been reduced to a 
specific set of objectives for the two sites to be studied: 

l Review existing site data and relevant regulatory guidance 

l Identity contaminants which may be migrating from the sites both 
quantitatively and qualitatively 

l Delineate the potential contaminant migration pathways at the two sites as 
well as the exposure and risk characteristics of the contaminants (if present) 
at those site. 

4.3-I AOC Site A - Demolition Key Open Disposal Area 

4.3. I. 7 Site Description 

Demolition Key is a man-made dredge spoil island which is approximately 6 feet above mean 
sea level at its highest point and is shown in Figure 4-l. Figure 4-10 shows detailed aspects 
of Demolition Key. The Key consists of two land masses, however this investigation will 
address only the northern land mass where explosives disposal historically took place. The 
fact that the Key is constructed from dredge materials implies that the soil and subsurface is 

TAB-03K66332-lO\WORPLAN 4-46 



0 0 N 

NOT TO SCALE 

LEGEND 
@ SE-1 PROPOSED SOIL BORING 

@ SS-1 PROPOSED SEDIMENT/ 
SURFACE WATER SAMPLE 

FIGURE 4-10 

AOC SITE A 
DEMOLITION KEY 
OPEN DISPOSAL AREA 
Repofed for: 

NAS - KEY WEST 
KEY WEST, FLORIDA 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 



quite porous, allowing for interaction with the nearby sea water. The groundwater flow 
direction has not been determined at this time as no monitoring wells are in place on the Key. 

Demolition Key is approximately 24 acres and is surrounded by both the Atlantic Ocean and 

the Gulf of Mexico. The Key is accessible only by water transportation and is an off limits 
restricted area. No permanent surface water features are present on the Key. All rainfall 

drams directly into the surrounding sea waters. The shoreline currently is supporting a 

mangrove community that does not appear to be affected by the disposal activities. 

Demolition Key has been used by the Navy as a secure area for the disposal of out-of-date 

ordinance. 

The Navy typically utilizes open burning and/or open detonation as the means to ensure the 

explosives will be burned to completion. The open burning unit is an earthen pit 

approximately three feet deep and eight to ten feet in diameter surrounded by a riprap apron. 

No outside power sources are required to operate the units. Any resultant ash is collected into 
55-gallon drums and transported to a satellite collection area where it is sampled and analyzed 
to determine if it is hazardous prior to fd disposal. The area presently is not being used for 

burning or demolition. 

4.3.7.2 Existing Data 

To date no assessment activities have been performed at this site. 

4.3.7.3 Utility Survey 

There are no utilities present at Demolition Key. Therefore, a utility survey will not be 

performed at Demolition Key. 

4.3.7.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 
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4.3.7.5 Waste Characterization 

Existing information indicates this site has not been used for waste disposal. However, it is 
suspected that the soil may have been impacted through the burning of explosives. As such 
a waste characterization program at this site will be conducted as part of the soil investigation 

phase. 

4.3.1.6 Soil Investigation 

To ascertain whether the soils have been impacted or not at this site, nine soil samples will be 

collected at the top of water table (from 0 to 2 feet BLS). Three samples will be submitted 
to the laboratory for analysis using TCLP procedures for metals. Four samples will be 
analyzed for the following parameters: 

e Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Pesticides/PCBs 
l Metals 

One sample will be analyzed for the following parameters: 

l Total Organic Carbon (TOC) 
l Grain size, ion exchange, pH, density, moisture 

One soil sample collected from the area which appears to have the most contamination will be 
submitted for analysis of the list of TAWTCL parameters. 

4.3.7.7 H ydrogeologic In ves tiga don 

No monitoring wells are to be installed during this phase of investigation. However, one grab 
sample of groundwater will be collected from the soil boring installed in the open detonation 

pit. The sample will be analyzed for the following parameters: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l Pesticides/PCBs 
l Metals 
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4.3.1.8 Surface Water and Sediment Investigation 

Two sediment samples will be collected from the channel between north and south demolition 

key. 

4.3’. 7.9 Background Sampling 

A background sampling and analysis program was not recommended by IT at this time. 

4.3. I. IO Prehminary Biological Hazard Assessment 

A preliminary biological hazard assessment will not be performed at this site. 

4.3.1. I 1 Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

4.3.1.72 Topographic Mapping and Site Surveying 

A field survey is not proposed at this time because the environmental sampling is preliminary 
in nature. 

4.3.7.13 Sample Analysis 

At the Demolition Key Open Disposal Area site, the following media and number of samples 

will be submitted for laboratory analysis: 

l soil - 9 

l Groundwater - 1 
l Sediment - 2 

Table A-l lists the number of samples, media, and recommended analysis methods. 

4.3.2 AOC Site B - Big Coppitt Key Abandoned Civilian Disposaf Area 

4.3.2.1 Site Description 

The Big Coppitt Key site in question is part of Big Coppitt Key. Figure 4-l 1 shows in detail 

the pertinent aspects of the Big Coppitt Key area, while the vicinity map is shown on Figure 
4-1. The site encompasses approximately 10 acres, of which approximately 0.7 acres is 
improved and approximately 1.6 acres is occupied by a dead end canal. The ground elevations 

at the site vary from sea level up to approximately 4 feet above mean sea level. The 
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groundwater flow direction has not been determined at this time, as no monitoring wells are 

installed at the site. Tidal influence is evident between the site and nearby open water areas. 

The area of concern is an old abandoned civilian disposal area for discarded car/truck body 
and frame parts. The fill area is horseshoe shaped, approximately 1 to 2 feet in thickness and 
20 feet by 200 feet in size. Surface water is present in a canal which lies adjacent to the site. 

The shoreline and the disposal area support a mangrove community, with mangroves partially 
covering some of the disposal debris. Surface water exists in the mangrove wetlands. All 
runoff from precipitation appear to dram directly into the canal and into the mangrove 

wetlands. 

4.3.2.2 Existing Data 

To date no assessment activities have been performed at this site. 

4.3.2.3 Utility Survey 

There are no utilities present at Demolition Key. A utility survey will not be performed at 
Demolition Key. 

4.3.2.4 Ambient Air Monitoring 

For health and safety purposes, an OVA will be used during all subsurface work as required 

by the HSP. 

4.3.2.5 Waste Characterization 

Existing information indicates the site may have experienced a limited impact from the 

placement of discarded car/truck body and frame parts on a surface area at the site. As such 
the waste characterization program at this site will be conducted as part of the soils, surface 
water, and sediment investigation phase. 

4.3.2.6 Soil Investigation 

To ascertain whether the soils have been impacted or not at the site, 10 soil sampl.es will be 

collected at the top of water table (estimated to be l/2 to 1 foot below grade). Sloil sample 
locations are shown on Figure 4-l 1. Five samples will be submitted to the laboratory for 
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analysis using TCLP procedures. One sample will be submitted for analysis for the list of 
TALITCL parameters. One sample will be submitted for analysis of the following parameters: 

l TOC 
0 Grain size, ion exchange, pH, density, moisture 

Three samples will be submitted for the following parameters: 

0 Volatile Organic Compounds 
0 Polynuclear Aromatic Hydrocarbons 
l Polychlorinated Biphenls 
l Metals 

4.3.2.7 Hydrogeoiogic Investigation 

No monitoring wells were proposed at the site during this phase of the investigation. Grab 
samples of groundwater will be collected from two boreholes and analyzed for the following 

parameters: 

l Volatile Organic Compounds 
l Polynuclear Aromatic Hydrocarbons 
l PCB 
0 Metals 

4.3.2.8 Surface Water and Sediment Investigation 

Surface water features are present at the site. Accordingly, four surface water and four 
sediment samples will be collected from locations along the canal (depicted on Figure 4-11) 

for laboratory analysis for the following parameters: 

0 - Volatile Organic Compounds 
0 Polynuclear Aromatic Hydrocarbons 
0 Polychlorinated Biphenyls 
0 Metals 

4.3.2-S Background Sampling 

No background samples will be collected from this site at this time. 
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4.3.2.10 Preliminary Biological Hazard Assessment 

A preliminary biological hazard assessment as described in Section 4.1.8 will be performed 
at this site. 

4.3.2.7 7 Baseline Risk Assessment 

A baseline risk assessment is not proposed at this time. 

4.3.2.12 Topographic Mapping and Site Surveying 

A field survey will establish the horizontal and vertical control of the new monitoring well, 
soil boring locations, and other pertinent features, including all surface staining or other signs 

of contamination. 

From this survey, a base map will be prepared for this site. The map will have an appropriate 
horizontal scale to show pertinent site features and all elevations will be referenced to MSL. 

4.3.2.7 3 Sample Analysis Summary 

At the Big Coppitt Abandoned Civilian Disposal Area site, the following media and number 
of samples will be submitted for laboratory analysis: 

l soil - 10 
l Groundwater - 2 
0 Surface water - 4 
l Sediment - 4 

Table A-l lists the number of samples, media, and recommended analysis methods, while 

Figure 4-11 illustrates the proposed sampling locations. 
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5.0 Project Management Plan 

5.7 Project Schedules 

The purpose of the RFURI study is the characterization (nature and extent) of the suspected 
contamination so that options for site remediation can be investigated during a lCorrective 

Measures Study (CMS)lFea&bility Study (FS) phase. IT has assumed that work performed 

in the field investigation phase will be completed before CMS/FS actions are pursued at the 

new sites. Project schedules will be prepared to ensure that the necessary resources are 
available for the project to be effectively completed. 

The schedule for the RFI, which addresses the requirements of the RCRA Pemnit will be 
completed and supplied to all concerned parties after approval of the necessary documents. 
The schedule will be as follows. 

All field work (installation of soil borings and monitoring wells, groundwater sampling, etc.) 
will commence immediately after approval of the Work Plan, and will be completed in a 
period of eight weeks. A period of six weeks is estimated for the laboratory analysis of all 

samples. Hence, the duration of RF1 is estimated to be a total of ten weeks. The draft RFI 

report will be submitted to EPA within 90 days of completion of the RFI. ,After EPA 

comments on the RF1 report have been received, a period of 30 days is estimated for submittal 
of the final RF1 report. A project schedule is presented in Figure 5-l. 

5.2 Project Organization 

The project organization is presented on the Project Organization Chart in Figure 5,-2. m will 
manage and direct the program from IT’s Tampa, Florida office using the project team 

approach. This approach consolidates and streamlines communications within ,the project 

team, NAS-Key West, and Region IV EPA. This management system allows the flexibility 

for IT to assemble a team to meet the exact technical requirements of each task using resources 
from wherever they may reside within the company. The following paragraphs describe the 

organizational structure and the management procedures that will be utilized for the upcoming 
RF1 phase at NAS - Key West, and briefly states the credentials of the key personnel. In 

assembling this management team, we have selected highly experienced professionals as the 
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key managers; additional personnel will be assigned as needed from our resource pool of 
professionals. 

The Project Director will be Mr. Duane Truitt. Mr. Truitt is a senior level project manager 
and general manager of the Tampa office with over 14 years of experience in the 
environmental field. Mr. Truitt has directed and/or managed several major RCRA, CERCLA 
environmental investigations, large groundwater investigations, and important remediation 

projects over the past few years. Mr. Truitt’s role will include commitment of needed 

personnel, assisting in technical planning, and the review of all project documents compiled 

during the RFL 

Mr. Mike Sturdevant will be the Project Manager for the project. Mr. Sturdevant has over 
10 years of environmental project management experience. He has been responsible for 
managing several major RCRA and CERCLA projects for government and commercial clients. 
Mr. Sturdevant will be the point contact for NAS-Key West and Region IV EPA and will be 

responsible for the day to day management and coordination of the project activities. 

Mr. Michael Jones will be the Field Qperations Coordinator and Task Manager for the project. 
Mr. Jones is a professional engineer with 13 years experience. Mr. Jones has worked on 
several RCRA and CERCLA projects. He will be responsible for coordinating all field 

activities and providing technical support to produce the report. 

Mr. Dana Simerly will be the QA Officer. 

5.3 Laboratory Management 

The analytical laboratory that will perform the analysis of all samples collected at the NAS- 
Key West facility will be JT Analytical Services in Knoxville, Tennessee. The laboratory 
Project Manager/QA Officer is Ms. Janice Landshof. Laboratory project management is 

described in Section 3.0 of the Sampling and Analysis Plan. 
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6.0 Data Management Plan 

The following section summarizes the activities to be performed by IT in the management of 
data. Described herein are the field data collection methods, data handling procedures and 
data reporting procedures utilized by IT. Data management performed by ITAS is included 

in Section 3.0 of the Sampling and Analysis Plan. 

6.1 Data Handling/Reports 

This section covers the generation, reduction, and reporting of all data developed during the 
NAS-Key West RF1 study. 

6.1.7 Data Generation 

Data will be generated by IT through field investigations and the resulting interpretation of said 
data. These data are generated directly as instrument readings and/or visual observations. The 

raw data are recorded as generated on field data forms. The field data forms whic:h will be 

used during this RF1 project include but are not limited to: 

Field Activity Daily Log 
Field Activity Daily Log Continuation Sheet 
Field Equipment Calibration Record 
Sample Collection Log 
Monitoring Well Installation Sheet 
Monitoring Well Installation Sketch 
Visual Classification of Soils/Soil Boring Log 
Tailgate Safety Meeting Form 
Chain of Custody Record Form 
Request for Analysis Form 

Examples of these forms are included in Appendix A. 

6.1.2 Data Reduction 

Raw data produced in the field may require reduction to a usable format. This recluction of 

data involves the calculation of analytical results from output generated by following prescribed 
methods as presented in Section 1.0 and 2.0 of the Sampling and Analysis Plan. ‘The input 

for these methods may include instrument responses or other intermediate information which 
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require conversion to a usable data report. The typical methods used to reduce these data are 

presented below. 

6. I. 2. I Fiefd Data Reduction 

Field data that will be recorded includes pH, temperature, specific conductance, organic vapor 
concentrations, visual classification of soils and groundwater elevations. Methods used for 

data reduction are specified in IT’s Environmental Engineering Services Comprehensive 

Quality Assurance Project Plan (CompQAPP). 

6,1.2.2 Laboratory Data Reduction 

ITAS will reduce all analytical data as stated in Section 3.0 of the Sampling and Analysis Plan. 

6.7.3 Data Reporting 

The draft and final report will include both relevant field and summarized tabular data. This 

data will be presented as described below. 

6.1.2. I FieJd Data Reporting 

Field data will be reported in an appendix of the final report. These data will be presented 

on the forms shown in Appendix A. Additional field data will be provided in appendices in 

the draft and final report as required in order to develop a complete understanding of the site. 

These data will be recorded on forms listed in Section 5.1.1. 

6.1.3.2 Tabular Data Reporting 

Summary data tables will be included in the draft and final report. These tables will be a 

matrix with environmental monitoring parameters for the respective media (groundwater, 
surface water, and soil/sediment). These tables will show monitoring well identification and 

chemical water quality for those monitoring wells. 

6.1.3.3 Laboratory Data Reporting 

Laboratory data reports will meet the requirements as put forth in Section 3.0 of the Sampling 
and Analysis Plan. 
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6.2 Report Format 

All reports will conform to IT report standards subject to NAS-Key West and Region IV EPA 
review. 

6.2.1 Progress Reports 

Progress reports will be sent to the attention of the NAS-Key West Environmental Manager 
(Ms. Diane Lancaster). The reports will be prepared in letter report format. Work progress 

reports will be submitted to NAS-Key West by the 15th day of the following month. These 
reports will present the status of all activities at the end of the previous month and activities 
planned for the current and following month should the project run that long in dunation. 

6.2.2 Draft and Final Report 

The draft and final report will be prepared for submittal to the Regional Administrator (RA) 
pursuant to Part II.E.3, of the RCRA Permit issued to NAS-Key West. A general outline and 

description of the RF1 report is: 

Title Page 
Table of Contents 
Executive Summary 
Introduction 
Study Area Investigations 
Physical Characteristics of the Study Area 
Nature and Extent of Contamination 
Contaminant Fate and Transport 
Risk Assessment 
Summary and Conclusion 
Appendices 

The title page will contain the title of the report, specifying the work performed, site number, 
contract number, and client. 

The table of contents will list all sections contained in the report including tables, figures, and 

appendices, each of which will be listed on separate pages as appropriate. 
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The executive summary will provide a brief review of the findings of the report. This 

summary will be limited to a maximum of two to three pages. 

The introduction provides an overview of the project sites investigated and selected scope of 
investigation. 

The study area investigations section will include a description of the work performed under 

the RFI phase. 

The physical characteristics of the study area will consist of a review of surface features at the 
site and local meteorology. Also included in this section is the surface water hydrology, 

geology, soils, and hydrogeology aspects of the sites. 

The nature and extent of contamination section described in the results of the sites 

characterizations including natural chemical components and contaminants detected in the 
surrounding media such as groundwaterlsoil will be summarized in tabular format. 

The contaminant fate and transport section discusses the contaminants found, and presents them 
in relation to transport routes and environmental persistence. 

The risk assessment evaluates the potential of impact on human health and the environment 
associated with the sites. 

The summary and conclusion section will report conclusions that can be drawn from the data 
including the degree to which the effort achieved the objectives of the RF’I. The conclusions 
will report on the confirmation and quantification of the presence of suspected contaminants. 

The appendices to the fmal report will include pertinent raw data developed during the study. 
This includes well installation logs, daily field activity logs, sampling logs, site safety 
documentation (Tailgate Safety Meetings), and field equipment calibrations reports. 
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6.3 Project Record Maintenance 

Project records will be maintained at the IT Tampa Office. The files will include both file 

copy and electronically stored information. 

6.3.1 File Copy 

All data gathered and reports prepared during the scope of the project will be placed in the 
NAS-Key West RFI project file. The project manager or his designee will be responsible for 

placing this information in the NAS-Key West RFI file. 

6.3.2 Electronic Data 

All reports to NAS-Key West will be prepared using a personal computer (PC). These reports 

will be generated using the software packages WordPerfect and Lotus 123. 

6.3.3 Anal yticat Data 

All raw data generated during the chemical analysis phase by ITAS will be kept on file at their 

facility. Formatted, certificates of analysis will be forwarded to IT, Tampa for inclusion and 

interpretation in the RF1 reports. 
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Table A-l 
Sample Media, Number, and Recommended Analysis 

NAS-Key West 
Key West, Florida 

-(Page 1 of 4) 

AIMD A-980 
(SWMU 4) 

Soil 20 2 surface and :2 subsurface 
for Appendix IX; 16 VOCs, 
PAHs, PCBs, metals 

Groundwater 3 2 Appendix IX; 1 VOCs, 
PAHs, PCBs, metals 

Sediment 4 2 samples Appendix IX; 2 
VOCs, PAHs, PCBs, metals 

Surface Water 4 2 samples Appendix IX; 2 
VOCs, PAHs, PCBs, metals 

AIMD A-990 
(SWMU 51 

Soil 12 1 surface and ‘I subsurface 
for Appendix IX; 10 VOCs, 
PAHs, phenol, metals 

Groundwater 2 

Sediment 3 

Surface Water 3 

AIMD-824 Soil 20 
(SWMU 7) 

Groundwater 3 

Sediment 4 

Surface Water 4 

1 Appendix IX; 1 VOCs, 
PAHs, phenol, metals 

2 Appendix IX; 1 VOCs, 
PAHs, phenol, metals 

2 Appendix IX; 1 VOCs, 
PAHs, phenol, metals 

2 surface and :2 subsurface 
for Appendix IX; 16 VOCs, 
PAHs, pentachllorophenol, 
PCBs, metals 

2 Appendix IX; 1 VOCs, 
PAHs, pentachliorophenol, 
PCBs, metals 

2 Appendix IX; 2 VOCs, 
PAHs, pentachllorophenol, 
PCBs, metals 

2 Appendix IX; 2 VOCs, 
PAHs, pentachllorophenol, 
PCBs, metals 
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Table A-l 
Sample Media, Number, and Recommended Analysis 
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Boca Chica Open Disposal Area Soil 5 3 samples for -rcw, 1 
(SWMU 1) surface and 1 subsurface for 

Appendix IX 

Groundwater 11 10 samples VOCs, PAHs, 
pesticides, metals; 1 for 
Appendix IX 

Sediment 3 2 samples VOCs, PAHs, 
pesticides, met:als; 1 for 
Appendix IX 

Boca Chica DDT Mixing Area 
(SWMU 2) 

Surface Water 3 

Soil 16 

2 samples VOCs, PAHs, 
pesticides, met:als; 1 for 
Appendix IX 

2 surface and ;2 subsurface 
samples for Appendix IX; 12 
VOCs, PAHs, PCB/pesticide 

Groundwater 6 2 samples for Appendix IX; 4 
VOCs, PAHs, 
pesticides/PCBs, metals 

Boca Chica Fire Fighting Training 
Area 
(SWMU 3) 

Sediment 2 

Surface Water 2 

Soil 6 

Groundwater 8 

2 samples for Appendix IX 

2 samples for Appendix IX 

2 surface and Z2 subsurface 
for Appendix IX; 2 VOCs, 
PAHs, PCBs, metals 

2 Appendix IX; 6 VOCs, 
PAHs, PCBs, metals 

Sediment 4 2 Appendix IX; 2 VOCs, 
PAHs, PCBs, metals 

Surface Water 4 2 Appendix IX, 2 VOCs, 
PAHs, PCBs, metals 
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Table A-l 
Sample Media, Number, and Recommended Analysis 

NAS-Key West 
Key West, Florida 
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Truman Annex Refuse Disposal Soil 14 2 TCLP; 1 surface 1 and 
Area subsurface for TCLTTAL; 2 
(IR Site 11 VOCs, PAHs, piesticides/ 

PCBs, metals; f3 metals 

Groundwater 10 1 TCL/TAL (incl. 
background); 9 pesticides/ 
PCBs. metals 

Sediment 6 2 TCLAAL; 4 
pesticides/PCBs, metals 

Surface Water 6 2 TCLTTAL; 4 
pesticides/PCBs, metals 

Truman Annex DDT Mixing Area 
(IR Site 3) 

Soil 20 2 surface and ;! subsurface 
for TCLTTAL; 5 TCLP, 11 
pesticides/PCBs, metals 

Groundwater 5 2 TCL/TAL; 3 VOCs, PAHs, 
pesticides/PCBs, metals 

Fleming Key North Landfill Soil 8 4 TCLP; 2 surface and 2 
(IR Site 7) subsurface for ‘TCL/TAL 

Groundwater 20 2 TCLTTAL; 18 VOCs, PAHs, 
metals 

Sediment 10 2 TCL/TAL; 8 VOCs, PAHs, 
metals 

Surface Water 10 2 TCL/TAL; 8 VOCs, PAHs, 

Fleming Key South Landfill Soil 8 3 TCLP; 1 surface and 1 
(IR Site 8) subsurface for ‘TCL/TAL; 3 

VOCs, PAHs, pesticides, 
metals 

Groundwater 19 1 TCLITAL; 18 VOCs, PAHs, 
pesticides/PCBs, metals 
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Table A-l 
Sample Media, Number, and Recommended Analysis 

NAS-Key West 
Key West, Florida 

(Page 4 of 4) 
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Fleming Key South Landfill (cont’d) Sediment 10 2 TCL/l-AL, 8 VOCs, PAHs, 
(IR Site 8) pesticides, metals 

Surface Water 10 2 TCL/TAL, 8 VOCs, PAHs, 
pesticides, metals 

Demolition Key Open Disposal Area Soil 9 1 TCL/TAL; 4 VOCs, PAHs, 
pesticides/PCBs, metals; 1 
TOC, grain size,, ion 
exchange, pH, density, 
moisture, permeability; 3 
TCLP 

Groundwater 1 VOC, PAHs, Pesticides/PCBs, 
metals 

Sediment 2 VOC, PAHs, Pesticides/PCBs, 
metals 

Big Coppitt Key Abandoned Civilian 
Disposal Area 

Soil 10 4 TCLP; 1 TCL/TAL; 1 TOC, 
grain size, ion exchange, pH, 
density, moisture, 
permeability; 4 VOC, PAHs, 
metals, PCBs 

NOTE: 

Groundwater 

Sediment 

Surface Water 

VOC, PAHs, PCB, metals 

1 TCL/TAL; 3 VOCs, PAHs, 
metals, PCBs 

1 TCL/TAL; 3 VOCs, PAHs, 
metals, PCBs 

Metals analyzed for will include Ag, As, Ba, Be, Cd, Co, Cr, Cu, Hg, Ni, Pb, Sb, Se, Sn, TI, V, and1 Zn. 

TAIl l-alll5a6362uwfA-1 .SPB 



TABLE A-2a 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST 
(INORGANICS) ANALYSIS FOR SOIL SAMPLES 

Boca Chica Open Disposal Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

4.4 

298.000 

6.9 

846 

4.6 

4.190 

12.6 

ND 

BDL 

2,890 

BDL 

26.9 

CSC = Concentration Standards for Comparison 
NE -1 Not established 
ND = Not detected at instrument detection limit 
BDL = Detected, but below instrument quantitation limit 
Note: Boring B-5 sample collected for Appendix IX analysis 



TABLE A-2b 

ANALYTICAL DETECTIONS FOR APPENDIX IX INORGANIC (METALS) ANALYSIS 
IN SURFACE/SUBSURFACE SOIL SAMPLES 

. Boca Chica Open Disposal.Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

0441-SED 

B5. 

0.5.. : 

g, .:; 

COMPOUND csc 

Arsenic NE 6.4 11.4 

j” h Cadmium NE ND 10.6 

Cobalt NE ND 7.3 

Ww NE 26.8 594.0 

Lead NE 27.1 1,140 

Mercury NE 0.15 5.5 

Thallium NE ND 18.0 

Vanadium 

Zinc 

Sulfide 

Tin 

NE 9.1 8.6 

NE 53.8 1,300 

NE 280.0 ND 

NE 6.1 117 

NOTE: 

CSC = Concentration Standards for Comparison 
ND = Not detected at the instrument detection limit 
NE = Not established 
MW = Monitoring well 
B = Boring location 



\ ‘1 
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TABLE A-2c 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) FOR GROUNDWATER SAMPLES 
Boca Chica Open Disposal Area 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in ug/L (ppb) 

COMPOUND csc 

Iron 300 14,300 E -- 6) 2,790 E 3,850 7,340 E 5,690 1,110 

Lead 50 --- -_ ND 65.4 54.6 74.4 -- 

Magnesium NE 1,330,000 673,000 695,000 693,000 946,000 1,290,000 897,000 

Manganese 50 53.6 ND --- - -- - ND 

Potassium NE 377,000 197,000 197,000 210,000 295,000 363,000 251,000 

Sodium 160,000 11 ,ooo,ooo 5,530,ooo 5,700,000 5,850,OOO 8,170,OOO 10,700,000 7,400,000 

Vanadium NE 106.0 ND BDL ND BDL BDL BDL 

NOTE: 

CSC = Concentration Standards for Comparison 
NE = Not established 
BDL = Detected, but below the instrument quantitation iimit 
ND = Not detected at the instrument detection limit 
E = Compound exceeds calibration range of instrument 
KWM/MW = Monitoring well 
Note: Monitoring well (MW 4-4) sample collected for Appendix IX analysis 
(---) = Below CSC 



TABLE A-2d 

ANALYTICAL DETECTIONS FOR APPENDIX IX INORGANIC (METALS) 
ANALYSIS IN GROUND/SURFACE WATER SAMPLES 

Boca Chica Open Disposal Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in ug/L (ppb) 

Lead 

Mercury 

COMPOUNDS csc 

50 377 

2 8.4 

NOTE 

CSC = Concentration Standards for Comparison 



TABLE A-2e 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST 
(INORGANICS) ANALYSIS FOR SURFACE WATER SAMPLE 

Boca Chica Open Disposal Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in ug/L (ppb) 

,,r--, COMPOUND csc 

Aluminum NE BDL 

Cadmium 

Calcium 

Magnesium 

Potassium 

Sodium 

NOTE 

CSC = Concentration Standards for Comparison 
NE = Not established 
BDL = Detected, but below instrument quantitation limit 
S = Sediment/Surface Water Location 

10 13.7 

NE 546,000 

NE 1,6W,OOO 

NE - 454,000 

160,ooO 13,100,000 

TA/10-91/595392\P7SWIN-4.MS2 ’ 



TABLE A-2f 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST 
(INORGANICS) IN SEDIMENT SAMPLE 

Boca Chica Open Disposai Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

. - 

COMPOUND csc 

Aluminum NE 12,700 1,990 

Arsenic NE 18.2 ND 

Cadmium NE 10.6 ND 

Calcium 

Chromium 

Cobalt 

Copper 

IrOn 

Lead 

Magnesium 

Manganese 

Mercury 

Potassium 

Sodium 

Thallium 

Vanadium 

Zinc 

NE 183,000 45,100 

85= 118 

NE i7.3 ND 

NE 589 211 

NE 141,000 794 

NE 2.040 73.3 

NE 29,100 .I 1,200 

NE 1,080 BDL 

NE 2.7 0.4 

NE 1,090 BDL 

NE 25,300 75.700 

NE 74.3 ND 

NE 11.5 BDL 

NE 2,610 119 

NOTE: 

CSC = Concentration Standards for Comparison 
NE = Not established 
* = CSC is for Chromium VI (Soil) 
ND = Not detected at instrument detection limit 
BDL = Detected, but below instrument quantitation limit 
S = Sediment/Surface Water location 
(-) = Below CSC 
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TABLE A-3a 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) IN SURFACE/SUBSURFACE SOIL SAMPLES 
Boca Chica DDT Mixing Area 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in mg/kg (ppm) 

COMPOUND 

Aluminum 

Arsenic 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

L” ̂ _^..^, ,“lkxb”ly 

Silver 

Sodium 

csc 

NE 882 1,000 E 1,560 E 1,560 E 3,510 E 1,170 E 2,070 119 

NE 3.5 14.3 3.2 3.1 1.5 1.9 BDL BDL 

NE 3.9 ND ND ND ND ND ND ND 

NE 323,000 378,000 310,000 437,000 278,000 397,000 284,000 405,000 

NE 4.3 4.8 5.6 4.6 8.50 4.4 4.8 2.2 

NE 10.7 5.8 3.7 BDL 13.1 5.3 ND ND 

NE 1,480 E 819 E 1,230 E 814 E 2,100 E 737 E 1,160 133 

NE 57.1 34.7 82.1 5.7 102 4.9 5.5 0.4 

NE 8,900 E 2,690 E 2,920 E 3.740 E 6,230 E 3,040 E 7,530 1.110 

’ NE 14.7 E 7.5 10.3 15.5 17.30 9.2 10 2.0 

NE ND ND ND ND 0.03 ND ND ND 

51 ND ND ND ND ND ND 386 

NE 735 909 1,050 1,600 1,770 1,130 1,660 1,230 

l/1/1(1 9 1,‘:9~J92\PISBIN-5.M1.2 
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TABLE A-3a 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) IN SURFACE/SUBSURFACE SOIL SAMPLES 
Boca Chica DDT Mixing Area 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in mg/kg (ppm) 

COMPOUND csc 

Vanadium NE BDL BDL 

Zinc NE 50.9 E 30.7 

NOTE: 

CSC = ConcentrationStandards for Comparison 
BDL = Detected but below the instrument quantitation limit 
NE = Not established 
ND = Not detected to the instrument detection limit 
E = The reported value is estimated because of the presence of interference 
MW = Monitoring well 
(---) = Below CSC 

BDL BDL BDL BDL BDL ND 

30.7 20.3 38.8 11.5 11.9 9.9 

T/4/10 91/595392\P7SBIN S.MSZ 



TABLE A-3b 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST (INORGANICS) 
FOR GROUNDWATER SAMPLES 

Boca Chica DDT Mixing Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in ug/L (ppb) 

/--I( COMPOUND csc II 

Aluminum 

Calcium 

Iron 

Magnesium 

Potassium 

NE 682 717 3,000 

NE ~,~ 1,210.000 1,460,OOo 

300 466 497 1,700 

NE 163,000 163,wo 159,000 

NE 60,500 60,600 51,500 

Sodium 

NOTE 

I 160,COO 1,570,000 1,570,Ouo 1,460,OOO 

CSC = Concentration Standards for Comparison 
NE = Not established 
MW = Monitoring well 



TABLE A-3c 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST (METALS) 
FOR SURFACE WATER SAMPLES 

Boca Chica DDT Mixing Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in ug/L (ppb) 

COMPOUND 

Aluminum NE 

Calcium NE 

Iron 300 

Lead 50 

Magnesium NE 

Potassium NE 

Sodium 160,000 

NOTE 

CSC = Concentration Standards for Comparison 
NE = Not established 
* = Reported value estimated due to the presence of an interference 
ND = Not detected to the instrument detection iimit 

BDL 1,510 

246,000 242,000 

112* 236’ 

53.6 ND 

819,000 792,000 

232,000 220.000 

6.590,OOO 6.410.000 

,-,’ -.. 

TA/l0-91/595392\P7SWMT-5.MS2 



TABLE A-3d 

ANALYTlCAL DETECTIONS FOR TARGET ANALYTE LIST (INORGANICS) 
FOR SEDIMENT SAMPLES 

Boca Chlca DDT Mixing Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

~AE~~RATOFW~A~WI~ID~~FICATKIN: o5-sEPll 

FIELD !wblPLElmATiONt.::::I:~ . . s-2. .::: 
S-l 

.AssoaATn, MpJj.#@B~i<S::::;,:i, : :. : : ; : :, :’ ‘, j ::I ,. : : 66pi:q 

h .. ~ 

m:i:::” 

II COMPOUND csc II 

II Aluminum I NE I 928 
I 45911 

Cadmium 

Calcium 

NE 1.8 

NE 317,ooo 

II Wwer NE 18.6 

Iron NE 1,230 1.140 
II 

Lead 

Magnesium 

NE 23.3 

NE 3,100 

11 Manganese NE 10 7.3 
II 

Sodium 

Zinc 

NOTE 

NE 7,310 

NE 46.5 E 

CSC = Concentration Standards for Comparison 
NE = Not established 
E = The reported value is estimated due to an interference 
S = Sediment/Surface Water location 
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TABLE A-4a 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) FOR GROUNDWATER SAMPLES 
Boca Chica Fire Fighting Training Area 

NAS-Key West 
Key West, Florida 

Units are in ug/L (ppb) 

COMPOUND csc 

Aluminum NE 11.500 12,300 67 2,590 

Cadmium 10 ND ND ND ND 

Calcium NE 12,700,OOO 10,200,000 229,000 4,920,ooo 

Chromium 50 73.5 53 ND -- 

Iron 300 2,490 4,940 1,230 2,210 

Magnesium NE 651,000 1 ,180,OOO 152,000 848,000 

Manganese 50 -__ 62.2 ND BDL 

Potassium NE 196,000 343,000 70,900 256,000 

Sodium 160,000 5300,000 9,340,ooo 1,330,ooo 7.180,OOO 

Vanadium I NE 56.1 BDL I ND I BDL 

NOTE: 
II 

CSC = ConcentrationStandards for Comparison 
NE = Not established 
DDL = Detec!ed, btu! below instrument quantitation limit 
ND = Not detected at instrument detection limit 
KWM/MW = Monitoring well! 
f-4 = Below CSC 



TABLE A-4b 

ANALYTICAL DETECTIONS FOR APPENDIX IX INORGANIC (METALS) 
ANALYSIS IN SOIL SAMPLE 

Boca Chica Fire Fighting Training Area 
NAS-Key West 

Key West, Rorida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

Wver 

Lead 

COMPOUND csc 

NE 32.9 

NE 14.4 

ZillC NE 54.3 
1 ’ 1 

Tin NE 3.1 

NOTE: 

CSC = Concentration Standards for Comparison 
NE = Not established 

TA/l0-91fi95392\P7SSlNlO.MS9 
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TABLE A-5a 

ANALYTICAL DETECTION FOR TARGETANALYTE LIST (INORGANICS) 
IN GROUNDWATER SAMPLES 

Truman Annex Refuse Disposal Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in ug/L (ppb) 

Aluminum NE 5,870 34,900 46,500 BDL i 2,800 2,120 1,520 6,210 

Antimony 14 ND 557 313 ND 427 95.2 ND ND 

Arsenic 

Barium 

50 ND 62.2 I- ND ND ND ND ND 

1,000 --- (E) 1,380 E 1.310 E NDL ND BDL BDL BDL 

Cadmium 10 ND 54.5 33.2 ND 22.2 ND ND ND 

Calcium NE 11,200,000 1,720,OOO 2,150,000 431,000 10,300,000 5,140,000 4,960,000 4.290,ooo 

Chromium 50 92.2 351 657 ND 142 --- 61.2 61 .l 

Iron 300 5,100 E 155,000 E al ,000 E --- (E) 89,500 E 3,790 E 793 E ’ 3,040 E 

Lead 1 --- I 219 I ND I 
’ Magnesium NE 128,000 922,000 964,000 718,000 611,000 693,000 I 157,000 159.000 

TA/10-91/595392\P7GWIN-l.MS2 
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TABLE A-5a 

ANALYTICAL DETECTION FOR TARGETANALYTE LIST (INORGANICS) 
IN GROUNDWATER SAMPLES 

Truman Annex Refuse Disposal Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 
Units are in ug/L (ppb) 

Manganese I 50 I 134 I 2,940 1 921 I BDL I 1,360 I - I - I 65.6 

Mercury 2 ND 16.2 11.1 ND 2.4 ND ND 

Nickel 70 ND 303 277 ND 86.2 BDL ND ND 

Potassium NE 47,000 287,000 281,000 208,000 244,000 201,000 55,200 56,200 

Sodium 160,000 800,000 7.840.000 7,830,ooo 5,720.OOO 6,340,OOO 5,590,000 1,140,000 1,210,000 

Vanadium NE 55.4 116 114 ND 96.6 63.3 BDL ’ BDL 

Zinc 5,000 15,200 10,400 _- 7,320 ___ ___ -__ --- 

NOTE: 
CSC = ConcentrationStandards for Comparison 
BDL = Below Detection Limit 
NE = Not Established 
ND = Not detected at instrument quantitation limit 
E = Compound exceeded calibration range of instrument 
(---) = Beiow CSC 

TA/lO-91/595392\P7GWIN-l.MS2 
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““T\ TABLE A-5b 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST 
(INORGANICS) IN SEDIMENT SAMPLES 

Truman Annex Refuse Disposal Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

Magnesium NE 

Manganese NE 

Mercury NE 

Potassium NE 

Sodium NE 

Vanadium NE 

Zinc NE 

NOTE: 

CSC = Concentration Standards for Comparison 
NE = Not established 
ND = Not detected at instrument quantitation limit 
S = Sediment/Surface water location 

3,420 21,500 12,500 

24.9 295 146 

0.09 0.06 0.15 

ND 956 ND 

3,510 2,320 1,010 

6.7 14.0 4.3 

131 24.1 45.9’ 
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TABLE A-6a 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) 
IN SURFACE/SUBSURFACE SOIL SAMPLES 

Truman Anrrex DDT Mixing Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

II COMPOUND 

II! 
II Cadmium 

II Calcium I NE 

tI Ch romium I NE 

Ill 

Mercury NE 0.05 0.15 0.11 I ND I 0.08 0.04 I 0.04 

263 560 949 115 921 

27.4 6.6 16.6 27.9 12.8 

BDL I 1.3 I ND I ND I ND I ND I ND ND 

356,000 392,000 613,000 290,000 335,000 333,000 317,000 

4 4.6 6.9 2.7 4.9 6.3 2.4 

24.2 26.8 17.3 10.1 14 11.8 BDL 

732* 1,050* 779* 745* 1,340* 1,200* 117* 

110 87.1 85.2 76.3 115 50.2 6.2 

1.540’ 1,830* 2,590* 784* 1,640 2,410* 664' 

863 

7.3 

359.000 

3.9 

4.2 

825 

30.4 

1,040 

I 10.8 

0.04 

lA/lIJ 91/:,9S392\P75SIN-3.MSZ 
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TABLE A-6a 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) 
IN SURFACE/SUBSURFACE SOIL SAMPLES 

Truman Annex DDT Mixing Area 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 
\ 

COMPOUND 

Potassium 

Sodium 

Zinc 

NOTE: 

csc 

NE ND ND ND 116 ND EIDL ND ND 

NE BDL BDL 1,310 1,140 BDL 1,030 919 1,060 

NE 89.9* 114* 129 35.0* 106’ 70.3* 12.3 20.5 

* = Values estimated due to interference 
+ = Post digestion spike out of control limits, while adsorbance was less than 50% of spike adsorbance 
CSC = Concentration Standards for Comparison 
ND = Not detected at instrument detection limit 
BDL = Detected, but below instrument quantitation limit 
NE = Not established 
MW = Monitoring well 

TA/lU-91/595392\P7SSIN-3.MS2 



TABLE A-6b 

ANALYTICAL DETECTION FOR TARGET ANALYTE LIST (INORGANICS) 
FOR GROUNDWATER SAMPLES 
Truman Annex DDT Mlxing Area 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in ug/L (ppb) 

COMPOUND csc 

r”” Aluminum NE 711 BDL 

Cadmium 10 11.4 ND 

II Calcium I NE I 1,670,ceu I 455,000 I 1,150,0ccl II 
IfOtl 300 425 895 540 

Magnesium NE 74,200 143,000 63,600 
I I I 

Potassium NE 21,900 49,700 22,:700 

Sodium 160,ooa ~,~ 1 ,140,000 567,000 

NOTE: 

CSC = Concentration Standards for Comparison 
NE = Not established 
ND = Not detected at the instrument detection limit 
BDL = Detected but below instrument quantitation limit 
MW = Monitoring well 
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TABLE A-7a 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) IN GROUNDWATER SAMPLES 
Fleming Key North Landfill 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in ug/L (ppb) 

COMPOUND csc 

5,930 ND Aluminum NE 35,000 424 1lB 21,000 9,980 388 630 6,470 1,930 
I 

Antimony 29 141 ND ND BDL 90.4 ND ND ND ND 

Cadmium 10 21.7 14.3 10.4 12 14.9 10.3 _-_ ND ND 

Calcium NE 2,880,OOO 435,000 354,000 3,570,ooo 2,590,ooo 377,000 634,000 8,710,OOO 677,000 

Chromium 50 384 ___ ND -__ 115 ND ND -- ND -- ! ND 

iron 300 121,000 1,840 549 10,600 44.800 3,620 1,560 14,600 21,600 E 

Lead 50 1,430 ___ ND --- 746 --- --- 125 462 

Magnesium NE 877,000 1 ,120,000 1,110,000 1,170,000 765,000 1,250,000 863,000 1,050,000 1.430,000 

Manganese $ 50 658 E I ND I ND I 105 E I 380 E 109E 75.6 E 165 56.9 _ - 
., 

Mercury 2 12.4 ___ --- _-- 13.6 --- --- 73 BDL 

32,300 E BDL 
I 

ND 106 ! 

-__ ND 

TA/lO-91/595392\P7GWIN-7.MS2 
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TABLE A-7a 

ANALYTICALDETECTIONS FOR TARGETANALYTE LIST (INORGANICS) IN GROUNDWATER SAMPLES 
Fleming Key North Landfill 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in ug/L (ppb) 

COMPOUND 

Potassium 

Sodium 

Vanadium 

csc 

NE 255,000 336,000 330,000 335,000 221,000 409,000 259,000 292,000 379.000 356,000 ND 

160,000 7,090,000 9,380,OOO 9,310,000 9,530,000 6,190,OOO 10,500,000 14,300,o 8,510,OOO 10,700,00 9,850,OOO BDL 
00 0 

NE 74.2 ND ND BDL ND ND ND BDL ND BDL ND 

NOTE: 

CSC = ConcentrationStandards for Comparison 
NE = Not established 
E = The reported value is estimated due to the presence of an interference 
ND = Not detected at the instrument detection limit 
BDL = Detected but below instrument quantitation limit 
MW = Monitoring well 
!---I = Below CSC 



TABLE A-7b 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE (INORGANIC) 
ANALYSIS FOR SURFACE WATER 

Fleming Key North Landfill 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in ug/L (ppb) 

,d -x*-, 
COMPOUND csc 

Aluminum NE 
I I 

Calcium NE ! 420,000 
II 

Iron 

Lead 

300 

50 

Magnesium 

Potassium 

Sodium 

NOTE: 

CSC = Concentration Standards for Comparison 
NE = Not established 

NE 1,370,000 

NE 454,mo 

160,000 11,400,000 



TABLE A-7c 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST (INORGANCS) 
IN SEDIMENT SAMPLES 

Fleming Key North Landfill 
NAS-Key West 

Key West, Florida 
IT Project No. 595392 

Units are in mg/kg (ppm) 

COMPOUND csc 
I I I I I 

Aluminum I NE I 242 I 415 452 531 

Arsenic NE ND ND 3.6 ND 

Cadmium NE ND 1.1 ND ND 

Calcium NE 361,900 247,006 380,ooo 241,ooO 

Copper NE 23.8 21.1 7.5 15.9 

Iron NE 949 772 342 1,140 

Lead I NE 38 27.2 ND i 5.8 

Magnesium NE 2,700 5,350 2.560 4,970 

Manganese NE a.2 29.2 6.4 21.6 

Mercury 

Sodium 

NE 

NE 

0.06 

3,960 

0.09 

4,940 

ND 

1,920 

0.07 

8,110 

Vanadium 
/ 

NE BDL BDL BDL 1 BDL 

Zinc NE la.5 46.6 13.0 43.1 

NOTE 

CSC = Concentration Standards for Comparison 
NE = Not established 
BDL = Detected, but below instrument quantitation limit 
ND = Not detected at instrument detection limit 
S = Sediment/Surface Water location 
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TABLE A-& 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) IN GROUNDWATER SAMPLES 
Fleming Key South Landfill 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in ug/L (ppb) 

COMPOUND csc 

Aluminum NE 

Antimony 14 

Arsenic 50 

Cadmium 10 

Calcium NE 

Chromium 50 

Copper 

iron 

1,000 

300 

Lead I 50 

Magnesium I NE 

Manganese I 50 

Mercury 

Potassium 

I 
2 I% 

4 NE 

Sodium I 160.000 

14.500 72,000 11,200 8,050 3,380 38,000 24,600 2,530 

ND BDL 95.4 BDL ND BDL BDL ND 

- 50.5 -- ND 109 53.3 ND 

13 ND 11.4 12 15.60 31 21 .a 24 

4.100,000 2,440,OOO 3.090,000 810,000 3,180,OOO 7,220,OOO 4,570,ooo 369,000 

_- _-- 55.9 ND 14.80 115 77 ND 

-- ___ -_ BDL _- ___ ___ 1,780 

14,600 E 30,400 E 23,400 5,920 3,500 70,600 43,800 3,340 E 

90.9 497 1,670 -- 59.00 598 395 ND 

852,000 1.090,000 1,270,OOO 1,210,000 869,000 1,030,000 932,000 999,000 

167 195 161 96 E ---(E) 508 E 337 E 85 

933,000 

ND 

___ I __- I 11.50 I --- I -_ I 5.00 I 2.20 I --- ND 

274,000 315,000 361,000 380,000 265,000 366,000 359,000 281,000 

7,430,ooo 9,110,000 10,400,000 10,100,000 7,090,000 8,520,OOO 7,940.ooo 7,850.OOO 

ND 

ND 

ND 

353,000 

ND 

ND 

-_- 

___ 

260,000 

7,410,000 

TA/5-91/595392\P3GWIN-ELSE% 
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TABLE A-8a 

ANALYTICAL DETECTIONS FOR TARGETANALYTE LIST (INORGANICS) IN GROUNDWATER SAMPLES 
Fleming Key South Landfill 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in ug/L (ppb) 

. ., .‘. #&oCIATED&jODBLAN~: ,:. ,..,: :;ji .:j:j. ;;,.:::;::i(i; .j::::. ,.: 7, 

COMPOUND csc 

Vanadium I NE BDL 

NO-E: 

CSC = Concentration Standards for Comparison 
NE = Not established 
MWKWM = Monitoring well 
E = The reported value is estimated due to the presene of interference 
ND = Not detected at the instrument dectection limit 
BDL = Detected, but below the instrument quantitation limit 
(--) = Below CSC 



..“- -..-_ “,:,: ,........“. 

TABLE A-8b 

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST 
(INORGANIC) ANALYSIS FOR SURFACE WATER SAMPLE 

Fleming Key South Landfill 
NAS-Key West 

Key West, Florida 
Units are in ug/L (ppb) 

COMPOUND 

Aluminum 

Arsenic 

Cadmium 

Calcium 

Iron 

Lead 

Magnesium 

Manganese 

Potassium 

Sodium 

NOTE 

CSC = Concentration Standards for Comparison 
NE = Not established 
SW = Surface water location 

csc 

NE 2,0:30 

so 57.3 

10 19.8 

NE 331,lYxl 

300 305.(300 

50 155 

NE 1,100,000 

50 294 

NE 325,1300 

150,OOiI 9,390,ooo 

‘, 

TA/l0-91/595392\P7SWIN-UvlS9 



,,)h--- ,,E A-8c 

ANALYTICAL DETECTlONS FOR TARGET ANALYTE LIST (INORGANICS) 
FOR SEDIMENT SAMPLES 
Fleming Key South Landfill 

NAS-Key West 
Key West, Florida 

IT Project No. 595392 
Units are in mg/kg (ppm) 

COMPOUND csc 

Aluminum NE 1,840 17,400 3,850 

Antimony 6.8 ND 20.3 20.7 

Arsenic NE 6.7 43.5 15.8 

Cadmium NE 1.0 11.4 3.3 

Calcium 

Cobalt 

Copper 

Iron 

NE 247,DW 180,OO 251,ooo 

NE ND 10.1 BDL 

NE 121 685 1,100 

NE 4,060 ND 27,100 

q 

Lead ! NE 1 252 1,680 597 

Magnesium NE 4,220 2,320 4,120 

Manganese NE 54 524 210 

Mercury 

Potassium 

NE ND 1.6 0.1 

NE 716 609 BDL 

Sodium NE 17,200 2,790 4,700 

Thallium NE I ND 168 46.7 

Vanadium NE 20.1 15.2 12.1 

Zinc NE 420 1,620 1,370 

NOTE 

CSC = Concentration Standard for Comparison 
NE = Not established 
BDL = Detected, but below instrument quantitation limit 
ND = Not detected to the instrument detection limit 
S = Sediment/Surface Water location 
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DOD HAZARDOUS MATERIALS INFORMATION SYSTEM 
----------------------,,-----( ,~1-----------------------------) MSDS-LR PRINTOUT (-------------------,,,,,,,_,, ,----------------------------- 

NIIN: 012350872 
FSC: 6859 

Manufacturers CAGE: 82925 
Part Nd. Indicator: A 

Part Number/Trade Name: MIL-C-85570E AM.1 TYPE 1I;CLEANING COMPOUND 

==============1============== : General Information ,-------------------------- ,-------------------------- 

Safety Focal Point: D 
Record No. for this Safety Entry: 006 

Total Safety Entries, This No.: 006 
Status: SM 

Date MSDS Prepared: 2SSEP86 
Safety Data Review Date: 13SEF89 

Supply Item Manager: cx 
I tern Name: CLEANING COMPOUND, AIRCRAFT SURFACE 

--[Manufacturer3 ---------------------------------------------------------- 

Name: OCTAGON PROCESS 
Street: 596 RIVER ROAD 

P.O. Box: N/R 
City: EDGEWATER 

State: NJ 
Country: us 

Zip Code: &‘@2$J- 1 1 @J 
Emergency Phone No.: 201-945-9400 

Information Phone No.: 201-945-9400 

INC. 

---CMSDS Preparer1 -------------------------------------------------------- 

Name: N/K 

Distributor/Vendor No- 1: N/R 

Other MSDS Number: N/A 
MSPS Ser i al Number : BGRCR 

Specification Number: MIL-C-85570B 
Specification Type, Grade, Class: TYPE II 

Hazard Characteristic Code: Ll 
Unit of Issue: CN 

Unit of Issue Container Ouantity: 5 GL 
Type of Container: FPPF7rg4; T I , C3 

Net Unit Weight: 42 LES 
NRC/State License Number: N/R 

Net Propellent Weight-Ammo: N/R 

..i-".. 
==============------: Ingredient-/Identity Information 1====================== 

.- - 
ISN : 01 
Proprietary : NO 



-. _^ - 

IFP : D 
,,-,NIOSH (RTECS): JMl575000 

‘IAS : 34590-94-8. 
Ingredient : DIPROPYLENE GLYCOL,MONOMETHYL ETHER (DOWANOL DFM) 
Percent : 10.0 
OSHA PEL : 100 PPM 
ACGIH TLV : 100 PPM 
Other Recomended Limits: N/R 

ISN : 02 
Proprietary : NO 

IFP : D 
NIOSH (RTECS): SA0810000 
CAS : 107-41-5 
Ingredient : 2,4-PENTANEDIOL,2-METHYL (HEXYLENE GLYCOL) 
Percent : 8.0 
OSHA FEL : 25 PPM (C) 
ACGIH TLV : 25 FFM (C) 
Other Recomended Limits: NOT ESTABLISHED 

ISN : 03 
Propr i etary : NO 

d 
. 

IFP : D 
NIOSH (RTECS): QD6475000 
CAS : 110-91-8 

,’ '*"Ingredient : MORPHOL I NE 
‘ercent : 1.0 
OSHA FEL : 20 FPM (S) 
ACGIH TLV : 20 FPM (S) 
Other Recomended Limits: NOT ESTAELISHED 

-------------------, -a-----------------, physical/Chemical Characteristics I=========:============= 

Appearance and Odor: PALE YELLOW LIRUID, MILD ODOR 
Boiling Point: 212F, 100C 

Vapor Fressure (MM Hg/70 F): N/K 
Vapor Density (Air=l): N/K 

Specific Gravity: 1.015 
Evaporation Rate Px Reference: N/K 

Solubility in Water: COMPLETE 
Percent Volatiles by Volume: N/K 

Autoignition Temperature: N/K 

--------------------I 
--------------------I Fire and Explosion Hazard Data I =======I===:============= 

Flash Point: NONE 
Lower Explosive Limit: N/K 
Upper Explosive Limit: N/K 

[Extinguishing Medial 
,,,_"_ co*2 , DRY CHEMICAL, FOAM, WATER 

. ____-.-- 

[Special Fire Fkghting Procedures1 
WEAR SCEA AND PROTECTIVE CLOTHING. USE WATER SPRAY TO KEEP FIRE’-EXPOSED 
CONTAINERS COOL. 



[Unusual Fire & Explosion Hazards1 
"**- NONE 

==========z==---------------= f Reactivity Data I----------------_------------- ,----------------_------------- 

Stability - YES 

CConditions to Avoid(Stability)l 
NONE SPECIFIED BY MFR 

[Materials to Avoid1 
STRONG OXIDIZERS 

[Hazardous Decomposition Products1 
CARBON MONOXIDE,CARBON DIOXIDE,UNIDENTIFIED CARBON PRODUCTS. 

[Hazardous Polymerization Occur1 
NO 

CConditions to Avoid(Polymerization)l 
N/R 

----------------------------1 ----------------------------, Hea1 f-h Hazard Data , ---------------,------------- I--------------,,,,,,,,,,,,,, 

/J )-. 

LDSB-LC50 - Mixture: N/K 
Route of Entry - Inhalation: NO 

Route of Entry - Skin: YES 
Route of Entry - Ingestion: YES 

[Health Hazards - Acute % Chronic1 
ACUTE:IRRITATION OF EYES,SKIN OR BURNING/REDNESS OF EYES OR SKIN. CHRONIC: 
FLAKING OR DRYING OR DERMATITIS. 

Carcinogenity - NTF: NO 
Carcinogenity - IARC: NO 
Carcinogenity - OSHA: NO 

[Explanation of Carcinogenityl 
N/R 

[Signs and Symptoms of Overexposure3 
TEMP EYE IRRIT. FLAKE/DRYNESS OF SKIN. PROLONGED SKIN CONTACT MAY CAUSE 
DERMATITIS. 

[Med. Conditions Aggravated/Exposure3 
NO DATA AVAILABLE. 

[Emergency and First Aid Procedures1 
INHAL:RMV TO FRESH AIR. IF NOT BRTHNG GIVE CPR; IF BRTHNG DIFF GIVE OXYGEN. 
EYE:IMMED FLUSH W/PLENTY OF WATER. SKIN:WASH W/SOAP&WATER. RMV CONTAM CLTHG& 
SHOES. 1NGEST:INDUCE VOMIT. RFT UNTIL VOMIT IS CLEAR. NOTHG BY MOUTH IF 
UNCONSC. GET MEDICAL ATTN. 

,,-^-. 
-___- . . ..--___ 

================== 1 precautions for Safe Handling and Use ~=================== 

[Steps if Matl. Released or Sp i 11 ed 1 
DIKE AREA TO RETAIN SPILL. ABSORB SM QTY. LG AMT SHOULD BE VACUUMED UP $4 
RECOVERED IF POSSIBLE. DO NOT GET INTO SEWERS,DRAINS OR WATERWAYS. 

-.---- ._ ..-.._ __ 



~‘h--r:Waste Disposal Method1 
DISPOSE I/A/W ALL LOCAL,STATE $4 FEDERAL REGULATIONS. 

[Handling and Storing Precautions1 
STORE IN COOL, DRY PLACE. KEEP CONTAINER CLOSED WHEN NOT IN USE. DO NOT MIX 
W/STRONG ACIDS OR-OXIDIZERS. 

COther Precautions1 
NONE 

---------------------,-,,-I 
--------------------------, Control Measures ,-------------------~------------ ,--------------------------------- 

[Respiratory Protection1 
NOT NORMALLY NEEDED;USE NIOSH/MSHA APPROVED RESPIRATOR FOR ORGANIC 
VAPORS/MIST IF ABOVE PEL/TLV. 

[Ventilation] 
LOCAL/GENERAL TO MAINTAIN FEL/TLV. 

[Protective Gloves1 
CHEM RESISTANT 

[Eye Protection1 
GOGGLES/FACE SHIELD 

COther Protective Equipment3 
,“A“b-. APRON,LAB COAT,EYE-WASH FACILITIES. 

[Work Hygienic Practices1 
AVOID CONTACT WITH EYES AND SKIN;DO NOT BREATHE VAPORS/MIST;WASH THOROUGHLY 
AFTER USE;DO NOT USE CONTAMINATED CLOTHES. 



DOD HAZARDOUS MATERIALS INFORMATION SYSTEM ,/I -*,-*, 
‘===============I============ I MSDS-LR FRINTOUT I------------------------------ ,------------------------------ 

NIIN: 012377482 
FSC: 6858 

Manufacturers CAGE: 82925 
Part No. Indicator: A 

Part Number/Trade Name: MIL-C-85570A AM. 1 TYPE 1 

--------------------------- ------------------m--------3= t General Information I--------------------------- ,--------------------------- 

Safety Data Action Code: C 
Safety Focal Point: D 

Record No. for this Safety Entry: 002 
Total Safety Entries, This No.: 002 

status: SE 
Date MSDS Prepared: 08MAR89 

Safety Data Review Date: 05JAN90 
Supply Item Manager: cx 

I tern Name: CLEANING COMPOUND, AIRCRAFT SURFACE 

--CManuf acturerl ---------------------------------’-’--------------.----------- 
n 

Name: OCTAGON PROCESS INC. 
Street: 596 RIVER ROAD 

City: EDGEWATER 
State: NJ 

Country: us 
Zip Code: 07020-1105 

Emergency Phone No.: 201-945-9400 
Information Phone No.: 201-945-9400 

---CMSDS Preparer1 ---------------------------------------------.----------- 

Other MSDS Number: N/A 
MSDS Serial Number: BGRDG 

Specification Number: MIL-C-85570 
Specification Type, Grade, Class: TYPE I 

Hazard Characteristic Code: Ll 
Unit of Issue: CN 

Unit of Issue Container Quantity: 1 
Type of Container: CAN 

Net Unit Weight: 42.03 LBS. 

====x=============== 1 Ingredients/Identity Information I=========:===+========= 

ISN : 08 
a”.‘N’3ropri etary : NO .______-- -. _____ -.-.-. - _____ -.. .- 

IFP : D 
NIOSH (RTECS): JMlS75000 
CAS l 34590-94-8 
Ingredient ; DIPROPYLENE GLYCOL METHYL ETHER 



Percent : 10.0 
,--‘JSHA PEL : 100PPM 

.XGIH TLV : 100PPM 
Other Recomended Limits: N/K 

ISN : 02 
Proprietary : NO 

IFP : D 
NIOSH (RTECS): SA0810000 
CAS : 107-41-s 
Ingredient : HEXYLENE GL.YCOL 
Percent : 08.0 
OSHA FEL : (I?#) 25PPM 
ACGIH TLV : (C) 25FPM 
Other Recomended Limits: N/K 

ISN : 03 
Proprietary : NO 

IFF : D 
NIOSH (RTECS): QD6475000 
CAS : 110-91-8 
Ingredient : MORFHOLINE 
Percent : 01.0 
OSHA PEL : (S) 20PPM 

,eACGIH TLV : (S) 20PPM 
3ther Recomended Limits: N/K 

===================~ physical/Chemical Characteristics I=========:============= 

Appearance and Odor: 

Boiling Point: 
Melting Point: 

Vapor Density (Air=l): 
Specific Gravity: 

Decomposition Temperature: 
Evaporation Rate & Reference: 

Solubility in Water: 
Percent Volatiles by Volume: 

Corrosion Rate (IFY): 

MILDLY ODOROUS PALE YELLOW LIQIJID 
POWDER. 
212F/ 100C 
N/K 
N/K 
1 . 008 
N/K 
N/K 
COMPLETE 
N/K 
N/K 

-----------------w-m, se.----w-------m-----, Fire and Explosion Hazard Data (===========:============= 

Flash Point: NONE 
Flash Point Method: N/R 

Lower Explosive Limit: N/K 
Upper Explosive Limit: N/K 

. 

[Extinguishing Medial 
USE CARBON DIOXIDE, FOAM, DRY CHEMICAL, OR WATER FOG. 

[Special Fire Fighting Procedures1 ~__ 
FIRE FIGHTERS SHOULD USE NIOSH APPROVED SCBA $4 FULL PROTECTIVE ‘EQUIPMENT 
WHEN FIGHTING CHEMICAL FIRE. USE WATER SPRAY TO COOL NEARBY CONTAINERS 
EXPOSED TO FIRE. 



,_?_CUnusual Fire s( Explosion Hazards1 
FIRE OR EXCESSIVE’ HEAT MAY CAUSE PRODUCTION OF HAZARDOUS DECOMPOSITION 
PRODUCTS. 

=============-------------=== I Reactivity Dat- I=================:============= 

Stability - YES 

[Conditions to Avoid(Stability)l 
HIGH TEMPERATURES, SPARKS, AND OPEN FLAMES 

[Materials to Avoid1 
STRONG OXIDIZING AGENTS 

CHazardous Decomposition Products3 
NONE GIVEN 

[Hazardous Polymerization Occur1 
NO 

=====================E========= : Health Hazard Data ,---------------.~--------,--, ,---------------~------------- 

/--I? 

LD50-LC50 - Mixture: N/K 
Route of Entry - Inhalation: NO 

Route of Entry - Skin: YES 
Route of Entry - Ingestion: YES 

[Health Hazards - Acute & Chronic1 

Carcinogenity - NTP: NO 
Carcinogenity - IAHC: NO 
Carcinogenity - OSHA: NO 

CExplanation of Carcinogenityl 
N/R 

[Signs and Symptoms of Overexposure1 

[Med. Conditiqns Aggravated/Exposure1 

[Emergency and First Aid Procedures3 
1NHAL:RMV TO FRESH AIR. IF NOT BRTHNG GIVE CPR; IF BRTHNG DIFF GIVE OXYGEN. 
EYE:IMMED FLUSH W/PLENTY OF WATER. SKIN:WASH W/SOAP $4 WATER. RMV CONTAM 
CLTHG $4 SHOES. 1NGEST:DO NOT INDUCE VOMIT. NOTHG BY MOUTH IF UNCiONSC. GET 
MEDICAL ATTN. 

------------------I ----...---e--------m, precautions for Safe Handling and Use :=================== 

[Steps if Matl. Released or Spilled1 
DIKE SPILL AREA. COLLECT SMALL SPILLS W/ABSORBENT, PLACE IN CLOSABLE 
CONTAINERS. COLLECT LARGE SPILLS W/VACUUM SWEEPER, RECLAIM LIQUID IF POSS. 

.," - -. IInl Y AIKAI INF..DO NOT. AlI nN FNT.RY INTOSFWERS OR WATERWAYS,.. 
- - 

[Waste Disposal Method1 
LANDFILL OR INCINERATE IAW ALL LAWS ?< REGS. 



[Handling and Storing Precautions1 
+'?-' MILDLY ALKALINE.- STORE IN COOL DRY AREA. KEEP CONTAINERS CLOSED. AVOID 

STRONG ACIDS & OXIDIZERS. 

[Other Precautions1 
WASH SKIN AFTER USE. LAUNDER CONTAM CLOTHING BEFORE REUSE. 

--------------------------‘ --------------------------, Control Measures 1================3==:============= 

CRespiratory Protection1 
NONE 

[Ventilation3 
LOCAL OR MECHANICAL 

[Protective Gloves1 
CHEM RESISTANT 

CEye Protection1 
GOGGLES AND FACE SHIELD 

COther Protective Equipment1 
FULL SKIN PROTECTION, EYEWASH FOUNTAIN. 

CSupplemental Safety and Health Data1 
,,.--1- MSDS DTD 24iSEP86. TYPE I IS GENERAL PURPOSE. 



_____ -_- - - -. - _ - -..-- -. - ----u .-_ . - .- - ._ 

DOD HAZARDOUS MATERIALS INFORMATION SYSTEM 
/c..+., -----------------------------: '------------------------------ MSDS-LR PRINTOUT ,---------------~------------- 

NIIN: 010457929 
FSC: 6850 

Manufacturers CAGE: 82925 
Fart No. Indicator: A 

Fart Number/Trade Name: M3L-C-43616C AM 2 CLASS I AND IA CLEAN CCIMP 

=============================t General Information a-------------.-w-M--------, ,------------_------------- 

Safety Focal Point: D 
Record No. for this Safety Entry: 010 

Total Safety Entries, This No.: 813 
Status: SM 

Date MSDS Frepared: 01JAN87 
Safety Data Review Date: 23AUG89 

Supply Item Manager: CX 
Item Name: CLEANING COMPOUND,AIRCRAFT SURFACE. 

--[Manufacturer] ----------------------------------------------~---------- 

Name: OCTAGON PROCESS,INC. 
Street: 596 RIVER ROAD * 

F.O. Box: N/K 
City: EDGEWATER 

State: NJ 
Country: US 

Zip Code: 07020 
Emergency Phone No.: 201-945-9400 

Information Phone No.: 201-945-9400 

---C.MSDS Preparer3 --------------------------------------------~----------- 

Namd: N/K 

Distributor/Vendor No.1: N/R 

Other MSDS Number: N/A 
.MSDS Serial Number: BGHMC 

Specification Number: MIL-C-43616 
Specification Type, Grade, Class: CLASS I 

Hazard Characteristic Code: FS 
Unit of Issue: CN 

Unit of Issue Container Quantity: 5 GAL 
Type of Container: CAN,METAL 

Net Unit Weight: N/K 
NRC/State License Number: N/R 

Net Propel 1 ent Weight-Ammo: N/R 
,,‘ 1 

==========.==========I Ingredients/Identity Information 1====================== 
- 

ISN : 01 
Proprietary : NO 



IFP :D 
,,.wNIOSH (RTECS): KJS575000 

:AS : 11-l-76-2 
Ingredient : 2-BUTOXYETHANOL (EUTYL CELLOSOLVE) 
Percent : 5.0 
OSHA FEL . 25 FPM,SKIN 
ACGIH TLV ; 25 FPM,SKIN 
Other Recomended Limits: N/R 

ISN : 02 
Proprietary : NO 

IFP :D 
NIOSH (RTECS): ZCO1lOOOO 
CAS : 7732- 18-5 
Ingredient : WATER 
Percent : N/K 
OSHA FEL : NOT ESTABLISHED 
ACGIH TLV : NOT ESTABLISHED 
Other Recomended Limits: N/R 

ISN : 03 
Proprietary : NO 

IFP :D 
NIOSH (RTECS) : 1001272UC 
CAS : N/K 

*-'"Ingredient : UNIDENTIFIED COMPONENTS 
:‘ercent : N/K 

OSHA FEL : N/K 
ACGIH TLV : N/K 
Other Recomended Limits: N/K 

H 
.” 

===========z=======: Physical /Chemi Cal Characteristics : =========:============= 

Appearance and Odor: LIGHT ANGER LIG!UID,MILD ODOR 
Boiling Foint: 212F/i00C 

Vapor Pressure (MM Hg/70 F): N/K 
Vapor Density (Air=l): N/K 

Specific Gravity: 0.99 
Evaporation Rate & Reference: N/K 

Solubility in Water: COMPLETE 
Percent Volatiles by Volume: UNK 

----------------.B---, --------------------, Fire and Explosion Hazard Data I =======P===:============= 

Flash Point: 152F/67C TCC 
Lower Explosive Limit: N/K 
Upper Explosive Limit: N/K 

CExtinguishing Medial 
co*2, DRY CHEM, FOAM, WATER 

,,-c L- 
CSpecia~fliira-Eight.i.ng_.flrrocedu~esI .._ _ 

WEAR SELF-CNTD:BRTHG,APF H*20 SPRAY TO COOL CONTR. 

CUnusual Fire & Explosion Hazards1 
NONE NOTED EY MANUFACTURER. 



4-m-_ ------------------- -------------------=“---“--------- ---------f Reactivity Data 1-----------------.------------- ,-----------------,------------- 

Stability - YES 

CConditions to Avoid(Stability)l 
OPEN FLAMES,EXTREME HEAT,SPARKS,ARC WELDING OR OTHER HIGH ENERGY SOURCES. 

[Materials to Avoid3 
NONE 

[Hazardous Decomposition Products3 
AMMONIA,CO, CO*2 

[Conditions to Avoid(Polymeriration13 
NOT KNOWN 

----------------------------, ----------------------------, Health Hazard Data (==-=========t=============== 

LD50-LC50 - Mixture: N/K 
Route of Entry - Inhalation: YES 

Route of Entry - Skin: YES 
Route of Entry - Ingestion: YES 

CHeal th Hazards - Acute $4 Chronic1 
,f-. ACUTE:IRRITATING TO EYES,SKIN,MUCOUS MEMBRANES AND RESPIRATORY TRACT. 

CHRONIC:DEFATING OF SKIN,HEADACHE,DIZZINESS. 

Carcinogenity - NTF: N/K 
Carcinogenity - IARC: N/K 
Carcinogenity - OSHA: N/K 

[Explanation of Carcinogenityl 
N/R 

[Signs and Symptoms of Overexposure1 
EYES:TEARING,BURNING;SKIN:DEFAT,REDNESS;INHAL:IRRIT.TO RESP.TRACT,MUCOUS 
MEMERANCE; INGEST: DIZZ ,NAUSA 

[Med. Conditions Aggravated/Exposure3 
NO DATA AVAILABLE. . 

[Emergency and First Aid Procedures1 
SKIN:WASH W.SOAP & H+20. EYES:FLUSH W. H+20. 1NGESTED:DON'T INDUCE VOMITING. 

1NHALED:REMOVE TO FRESH AIR. GIVE CFR/OXYGEN IF NEED. KEEP WARM & QUIET. 
REMOVE CONTAMINATED CLOTHING. NEVER GIVE ANYTHING BY MOUTH TO UNCONSCIOUS 
PERSON. 

------------M-----i w-w---------------, Frecautions for Safe Handling and Use ~=E======&z========= 

[Steps if Matl. Released or Spi 11 ed 1 
/)-,* USE PROTECTIVE EQUIFMENT.MFR SPECIFIED NEUTRALIZE W DIL HCL,DIL H*2SO*4 OR 

SOD EISULFITE SOLUTION.FLUSH AREA W/LG AMTS OF WATER.DO NOT ALLOW TO GET 
INTO WATERWAYS OR LOCAL RESERVOIRS FOR DRINGINGJWTER.IF SPILL.IS V.LG, 
SCOOP UP FOR DISPOSAL. 



.-_- -. .- - _ __ 

[Waste Disposal Method3 
+-KEEP IN COVERED -DRUMS,PENDING DISPOSAL. HANDLE & DISPOSE IN FULL COMPLIANCE 

WITH ALL APPLICABLE INTERNATIONAL,FEDERAL,STATE, & LOCAL REGULATIONS. 

[Handling and Storing Precautions1 
STORE IN CCOL,DRY,WELL VENTILATED AREA. PROTECT FROM PHYSICAL DAMAGE.AVOID 
ANY PHYSICAL CONTACT. KEEP CONTAINERS TIGHTLY CLOSED 

COther Precautions3 
WASH HANDS THOROUGHLY AFTER HANDLING/USE.AVOID CONTACT W/SKIN,EYES & 
CLOTHING. 

===================r====== 1 Control Measures I================================ 

[Respiratory Protection3 
NO SPECIAL REQMNTS UNDER ORDINARY CONDITIONS/ADEQUATE VENT. 

CVentilationl 
MECH(GEN)OR LOCAL EXHAUST THAT PROVIDES ADEQUATE VENTILATION 

[Protective Gloves1 
RUBBER 

CEye Protection3 
GOGGLES/FACE SHIELD 

,,-COther Protective Equipment1 
EYE WASH FOUNTAIN 

CSupplemental Safety and Health Data1 
MSDS DATED:81187 



DOD Hazardous Materials Information System -- 
DOD t050. 5-L!? 

AS CF i Feb $1 

Fct- ti. s. Government Use Only 
.- rjc: 5950 
.I IN: i)[3235,5C)5& Manc,f acturer ‘s CAGE: 32925 
art No. Indicator: A 
srt Number /Trade Name: CLEANING COMFOUND,GREASE EMULSIFiER 
----------------------------------------------------------------------------- .-------------------_-------------------------------------------------------- 

General Information 
_---------------------------------------------------------------------------- --------------------__________I_________------------------------------------- 

:afety Data fiction Code: 
.3fety Focal Point: D 
.zcord No. for this Safety Entry: _ _ t-1 (5 2 

-xtal Safety Entries-This Stock No.: __- t-)(-)3 

:",atus: 
ate MSDS Frepared: FRE-HCS 

%f ety Data Review Date: ::,4DEC% 
1q1ply Item Manager: CX 
tern Name: CLEANING COMFOUND,SOLVENT SOLUBLE,GREASE EMULSIF 

:anuf acttlrer ’ 5 Name: OCTAGON PROCESS, I NC. 
knufacturer ‘s Street: 596 RIVER ROAD 
janufacturer's P.O. Box: 
lanuf acturer ‘5 Ci ty: EDGEWATER 
:z”~~factiirer '4, State: NJ 
/ z.3cturer’s Country: us 
:anuf actcrer ‘s Zip Code: (:)7(-J2::: - 1 I!25 
‘anuS acturer ‘s Emergency Telephone Number: 2q1-945-9400 

-.xtuf act ur er ’ s Information Tr:ecki-sne Number: 2r:> 1-945-9400 
‘SDS F’repat-et- ‘s Name: 
repare2i- ’ s Company : 
‘r?p.arer ‘s Street or F. 0. So:.:: 
--eparer ‘s l:itl;: / 

y j-eparpy ’ ,z State: 
1 yeparer ’ 5 Zi D Code: 
-. istri butor/Vendor No. ? : 
7; stributor/Vendor No. 1 CAGE: . 
r)i++-rib utor/Vendor No. 2: 
:.istrz.butor/Vendor No. 2 CAGE: 
‘:istributor/Vendor No. 3: 
‘istributor/Vendor No. 3 CAGE: 
:istri5utor/Vendor No. 4: 
. i ,str i butor /Vendor No. 4 CAGE: 
Yther MSDS Number: 
‘:ZDS Ser i al Number : EDT!?!-: 
iasc i f i cat i on Number : FED SFEC F-C-444 
iaeci f icati on Type, Grade, Cf ass: 
‘aT=trd Characteristic Code: .d.L + F5 
init Uf Isslue : CN 
.?i t 0-f: Isscte Container Z!uanti ty: .a 5 GAL 
- *+%’ Of Container: 
/ i _ Jnit 3Jeight: - 
..‘;:l~/Stbqta Li tense Number: 
l!?t Exoior,ive Weight: 

.- 



__- 

2 + _ F’rcsF;sl lant Weight-Ammo: 
--=.Ej- -Jb.rd - Zc!ard Gmmuni tion Code: 
_----_---------____________________I____-------------------~---------------- -------------------_-------------------------------------------------------- 

Ingredientsiidentity Information 
_---_---------------__________I__________------------------------------------ ------_------------_____________________------------------------------------ 
--2pri erary: !yln , .- 
-;gredi egt Action Code: 
-.gredi ent Focal Faint: D 
:-:gredi en+, Sequence No. : 01 
:i:CSH (yZ:TECS) No. : 1(:,(:)2r:,25ECf 
3s NO. : 
zgredi ent: F!JEL OIL (T’fPE NOT SPECIFIED) 
ercer?t: If 91 c:: 
EgA T’c’ -I-: 
:ZSIH TLV: UNKNOWN 
ther Recommended Limit: 

roprietary: NO 
zgredi ent Action Code: 
ingredient Focal Faint: f’ 
s-igredi ent Sequence No. : 02 
IClSH !F:TECS) NC.: GQ5?5!:1~:~(:>0 

,:,2y-=YO. : 1319-77-s 

?, ‘.- dient: CRESG’L , ALL ISOMERS 
‘grcent * -. i-j N 1:: 
:*&A FE!-: S, 5 F’PM 
:--2 1 if T!.-!f : s, 5 PPM: S99Q 
ther Recommended Limit: 

i:‘ZRES’fLIC ACID) 



r .ri etary: ND - 
.>gredient .Pction Code: 
:gredi ant Fucal Point: D 
I-;:;redient Sequence No. : C!4 
:GSH !RTECS) No.: 100Q06L2T 
:AS Nd.: 
ngredient: DETERGENT 
2rcent: !Jqt::: 
‘3HA F’c-: 
.33IH TLV: tiNKNOWN 
ther Recommended Limit: 

Physical /Ch emi cal Characteristics 
----------------------------------------------------------------------------- --------------------------------------------------------------------.-------- 

zgearance And Udor: DARE LIQUI3-- SLIGHT FHENOL ODOR. 
.3 i 1 i n q F'oint: 
213Ling Faint: 

apor F’ressut-e (MM Hg/70 F) : 
apor Eensity (Air=?): 
2ecific SravitT*g 0.98 
ecomposi ti on Tkkperature: 
:vaporation Sate PZ Reference: 
!pk-tbi 1 i ty In Water: COMPLETE 

zlnt Vol ati les By Volume: - 1 !:I 
i .=cosi +_y: 
:< . . . 
ad j, oat”, i :,‘i ty: 
‘.zt-m i;Zadi cacti %+*e Mat1 ) : 
Tagnet i sm !mi 11 i gauss) : 
‘---y-gc,ion F:ate < IpY> : .L.z : 
-i..;toi gni ti i7n Temperature: 
:-~===~-----------‘---------=======-----~=~~=----------------------------==:===~==~~ 

Ci re .a;;d E:..;z: 11.~1 :gn F.szard cats. 
__------__- ---- -- -__-_--_______ ---- _._________________ -_----------------.--- ------ ----------_- ----- - ---------- - ----- - _... --- ______________- ---------------.-------- 
: .= .= l-1 - L..%dl Point: :4f:)F Cc: 

‘7 a=: - Li d.7 Faint Method: 
.:zwer Expiosive Limit: 
..zper !%;1losive Limit: 
':xtir!gtti shing Media: .‘WATER 
:2ecia1 r+ l e / 2.1 Fighting Procedures: NGNE 
.::: tlsua 1 Fire and Explosion Hazards: p.2 0 pJ E 
..---- ------------------- --------____ _^ _-________________ -_-_-----------.-------- -------------------------------------~.--------------------------------.-------- 

.F;eacti \,#i ty 3at.s. 
----- ~-=====I=============================el---~==========================:===- ---- 

:t.abi 1: ty: ‘./Cl2 a..-- _ - 
:>nd i tj, (23s T:2 Avoid (Stabi 11 ty) g 

“.xteri al s l-0 -. Avoi d : 
~~47 qrrlc: :r .,.L. 4 -.-a ~acai~posif-ion ~r:~dt~ct-: 
; ,y--- rdoL\s “0 1 y,ner i z at i $zn c:;s=c;y : r.JG 

i e-i on.5 73 Avoid ( ?7=j 1 yiner i 2 a-; i ST; ) : -- .-----------------------------------------------------------------===.=====-~== _-~------_______-------------------------------------------------- 
Health Hazard 9)ata 

.---------------------------------------------------------------=------ ---se- .---------------------------------------------------------------- 
ne(->-! c--4r) 2 - -. -cru i - .?li:t ture: 

i.-7cte Gf Er-[try ‘- Inhalation: 
::zLite Of Entry - Skin: 

-_ - 



igns azd Symptams Clf Overexi2ostire: 
':zd i cal Conoitions Aggrevated By Exposure: 
mergency And First Aid F?ocedures; 'WASH OFF FtFFECTED AREAS WITH COPIOUS 
X!UNTS I;F k4ATE4 . IN CASE OF CONTACT WITH EYES, WASH WITH WATEF:, GET P!EDICAL 
-!-TENT I OK. 
.__---------------_-------------------------------- ===================:======= ________________________ _ _______,_______________ 

Precautions. for Safe tiandlinq and Use 
_____-----------____--------------------------------------------------------- ~_______-_-_-----___--------------~------------------------------------------- 
.f p i- if Material is Released or Spilled: 
&&ED STORAGE CONTAINERS. 

FLUSH WITH PLENTY OF WATER % F'UT INTO 

.ecitralizing Agent: 

.aste Disaosal Method:. SPRAY INTO AN INCINERATOR UNDER APPROVED CONTROLLED 
~!XXEDURES. 
:recautions to be Taken in Handling and Storing: PROTECT CONTAINERS FROM 
'+YSICAL DAMAGE. STORE IN COOi, 3E’f AREA. WEAR SAFETY GOGGLES, RUBBER GLOVES, 
-+?='HONS, 300TS. STrJRE AWAY FROM ANY FIRE HAZARDS. 
jtiter F'recautions: 
.---------.-_----___----------------------------------------------------------- _-------_-3__--1____---------------------------------------------------------- 

Ccztrol Measures 
--- .--------------------------------------------------------------======:------ .----------------___------------------------------------------- 

?espiratory Protection: N:Z:NE 
jentilation: AS HEQL'IEED 713 CONTRDL !'lIST IN AIR. 
rTg&ecti've Gloves: F?JBBER 
:\ :'rotection: SAFETY GOGGLES 
:trrrr- F rotective Equipment: 
.;;3r 1:: Hyg i en i c ?ractices: 
44Applemental Sa4ety and Health Data: ITEM IS TYPE II OF FEDERAL SPECIFICATION 
3-c-44.4. 

/*u -.. \ .-___ _. _---~- .--_ ._--- 



e a 1 t h !-!!azard-, -. Acute And C:;rcr;: L; 
s.,rci nogeni ty - NTF: 
.-3r~cinogeni ty - IAHC: 
arcincgenity - C)SHA: 
::planation elf Carcinogenity: 

,/--” 

_.- ---.-_- _-.-. .__ _--. 



DOD Hazx-doi;s Materials Information System 
EC;9 Lr:;50, 5-m 

AS CF 1 Feb 91 
For C. S. Zovernment Use Onlv 

32: &55!2 
TT * Ia y: <::8(:)~25&i~5& Manufacturer ' 3 CAGE: 55208 
3rt No. Indicator: A 
3 P t Number/Trade Name: EL39RAZ:3 ED-371 

----- -----------------------------I----------------==------- _----------m-m----- ____------------------- _---- ----a- 
General Information 

-,,,,_,,__,_,,,------------------------------================== =============--------------------------------------------- 
afety Data Action Code: 
afety Focal F'oint: D 
:zcord No. for this Safety Entry: (201 
Ital Safety Entries-This Stock No.: 802 
tatus: 

ate T?SDS F'reaqred= b * 04AUGEb 
13 afety Data Review Date: -,!33==337 

Lippl y Item Manager: CX 
tern Name: CLEANING COMFOUNZ,SOLVENT . 
anufacturer's Name: ELDORADO CHEMICAL CO., INC. 
3nufacturer's Street: 1433:) LZ?i31.::2UT RC)AD 
a,pkfacturer '5 P.c). Box: :+:337 
a acturer'c, City: SAN ANT3P::C 
.3nc-,+actttrer'.s State: TX 
anufacturer's Country: -1 ; ;.-. 

anufacturer's Zip Code: y?:IZ&5 

'anufacturer '5 Emergency fel eojhozs ?I!Amber: 512-653-9323 

'anufacturer '.s Information ?zle!pti~zr:e ?ktmber: ~12-653-33~3 
'32s Freoarer '5 Na.me: FAf E. SY,IT!-: 
-ecarer's Company: 
v-eparer 'E; Street of- p. @. z,z:.:: ' 

:'r~p.~r.~r ' 5 c i GL '. j: 
‘,-epaf-er ’ 5. Stat@: 
I';-sparer 's Zip Code: 
‘~?L~itrib~ttor/Vendor 
:istributor/Vendor 
1%: stri butor./Vendor 
‘.i =+ri~:-;tor,l~Jendor Ad_ 
-.: ; =+ributor/Vendor .z. 4 h / 

Iiztr1butor/Vendor 
-. 1 ..' 2. s.z r i b u t or / V en d or 
': ; ;..stributor/Venaor 
7.!:her MSDS Number: 

No. 1: 
No. 1 CAGE: 
No. 2: 
NO. 2 CAGE: 
No. 3: 
No. 3 CAGE: 
No. 4: 
NO. 4 CAGE: 

.:SDS Ser i al ftfumber: SDTRG 
?:zecification Number: F-C-444 
i:,secit:iration Ts, 'rPe, Grade, Class: 3?E II 
-iazard Characteristic Code; 'Z1 
: ., ,s-* ..4 I n f f sscte : 
if. ;+I 

;ZN 
ssue Csntai rier !?uantit'v': 5 . 1:) GL 

-%jpe !7+ Container: CAN - 

:et Unit Weight: 
2?::C/State iicense Number: y / fz:: 
,!et Explosive Weight: 



zt c'rogel ?ant Weight-Ammo: N / K 
zast Guard Ammunition Cc.ie: 
_-_____------_______-------------------------------------------------.------- ---------------1____-------------------------------------------------.------- 

Ingredient~/Ilent~ty Information 
_____~__--------___-----------------~-----------.----------------------.------- ____-__-------------------------------------------- _______-----------.------- 

-3pr-i stary: ;yJ 

-;gredient Actian Code: 
-;gredient Focal Point: D 
-;gredi ;=nt Sequence No. : !:I 1 
I DSH IS;:TECS) No. : K J57731><3(> 
.-. t-% :'1 a ><J !-J . : 1.4 I-43-5 
ngredient: ETHANOLAMINE 
:a-cent : 5. cl 
‘SHA PEL: 3 F’FM/6 STEL 
!ZSIH 71-V: 3 F’PM/6 STEL; a79c 
“_ber Recommended Limit: r4 / R 

roprietary: NO 
ngredient Action Code: 
zgredient Focal Faint: f) 
qgredient Seauence No. : 02 
:OSH !??TECS) No.: !~os95r:)i:!ot:~ 
A ‘-- ‘3 . : 1319-77-Z 
- i : :* ,dient: CFtESOL, ALL ISOMERS !‘!C!‘?ESYLIC ACID) 
ercent: 1 7 . f-j .- 

,SHfq F’EL: s, 5 PFM 
:;;GI” -j-l ‘Js I‘ b . S, 5 FF’M; 399C 
‘,i- !-my- ;5:.ecommended Li ini t : -2 Sk.. p.J ./ li: 

.:-:3pr’1 etc?..ry: NC 
::;gredisnt_ Action Code: 
.yqrediert’ I b ‘ocal Foint: D I 
:zqr-.edi ent Seauence No. : r:, 3 
iIc)SH ( F;TECS) No . : t:::J8575(:,(::::, 
:as >JC. ; ;.11--7&,-2 

::-:gredient: 2-BUTUXYETHANOL 
:erceni:: 3 . 0 
::=J.i,Cj F’EL: S, 25 Ff=‘M 
‘“T !A y-L!+: ..-,-a, * s, 25 FFM; 8990 

:zner Recommended Limit: 

d 
c. 

#a, ‘-- 

-.-...--.-----_-- 



.- ,i eta-y: NCI 
zgredient ktion Code: 
;gredient Focal F'oint: D 
-tgt-edient Sequence No.: (24 
IOSH iRTECS! No - 1(:)03693SN 
.q:z NO.: ,S4747-&-6 
zarecient: ARC)MATIC HIGH FLASH NWHTHA 
,2rcenr_ : 65 . (1) 
c+ "EL: $J /' v.1 .- 
!ZGI..j fi'J: N ;' tc, 
.ther Qecommended Limit= I % . : r:10 FF'!Y 

.--------------------------------------------------------------------~------- ..-_-----------_-_--_---------------------------------------------------------- 

P%y5icai/Chemical Characteristics 
.--------------------------------------------------------------------~------- ._-__--.----------------------------------------------------------------------- 

zoearance And Odor: THIN AMSBER LISUID;CRESOL CDCIK 
:-i 1 ; t-)g .bd .a. I .L I I='oi;-Jt-: 22c:,F/ 1!34C 
kJti!yg point; q ,i 1::: 

z.gor ?resst:re <MM Hg/73 F): _Jj ?t-'YM HS 
apor Density !Air=l): 

.i3eri+.if- 5ramity: : . !:I 
erompositisn Temperature: N/t:': 

'~i.aporati on Rate $4 Re-ference: ?& ~ (1: <WA?-Fq:=l) I a.... . 
‘;il,722.!2ility In Water: EMULSIFIES 
,z znt Vol at i 135 By 'Jof ume: ' '-' b !J 

'~C~COSj,"\ . -f- 
2. e. 1. 
adi os(-ti \.,i "s,: L. 

2rm i; 5:;2di 3a~t i \:P Mat1 ! : -i 7- 

.acqeti -zm -' !lrnll i ii;auss) : 
';:rr-75jf-,n 
: ;",-,- T-i +. .; r,m __i .- .A i '9 1 / * L .& ir I / ESQF 
._-======--=-====================I--12== 

7' r-irs 3;-,t s:;.3: ne- .-!?I - ,..‘_A ii I C!az at-d 3.2 t- .s. 
-------------___------------------------------------------------------------- .--__. ---__-I__----^___--_------- ______,_.,_,__..____-----.----- -- ___-------------- ---- ------ 

-1 ,a=.:1 "'oi nt : 27(>F / ! 7'3* A .-.A- 
1 .c,. .s ,': ='n' -it .L.#.L 8 yethod: N / c;:: 
-rder .-. .- E:i:l 1 csi ve Li mi t : 2. '- 
.F 7, a &- .i w L 2 c:::g?osive Limit: 15.0 

'- .L. ..I; LA ,-;.cJLil sh1 Z& Media: CU*"L, FOAM 
;-;eci al Fi y-c? - Fighting F'rocedures;: yEyE 
..n'Ic! Ial Fi f-g - 4-j and Explosion Hazards: ..*- 'V T7 N E 
.--I-----------------------------------------------------------------===------= ___----.------ - ---__-_- ------- -_______...__ -__-_---------m-w- 

t-t---ii !-TCSIL L & 'j' i t y 3 .s. t .s. 
.~-------------------------------------------------------------=------~=----=== ..-- --.---".-.-.----_-------------------------------------------------- 
- a,bi 1 i ty : '{ES 
= n d i +L 1 cr-, r, 5 70 gvoid (Stabi 1 i':y) : 

-atet- i a.1 s To Avtzi d : NUNE 
::az a.t-!~o!-;.z ~;~c3~m~o-~i tifjn F'i-aduct .= . --. ?.J ;z fy z 
-. ""-=y c c ! I s .d i='oi ymer iratior; :I.-.=;-:.;-: "ii 12 
. ._ -ti 3n.z y-3 ,$qV!Zld .cc'3 1 y,T:er i 7 =,j- 4 -,n j , +-r-L.-L _,), : 
-----------.---------------------^.--======= .----------__---__-----------~----------------------------- 

1: -J-: 7sa1 LT, UqY.;xrd '7q.f 3 i ._L _/ I.,; _b 
------------------------------------------------------------------------~====---- _--------------___--------------------~------------------------ 
'? rr: ,-, - i- zz 5 (I? _. .%A Y .d xl i S.J f c-- e : II..,% - >.I / f( 

>--,s :*m :L,h. bL 11 L f ;-; '1 p- '.. . . . -- 
I Tohql 2.ci P,I?' ..,..,ci'LrL..bb‘i. ‘!'XS 

7 -I, I .,- a iq $ zRI-r+&-%, - ..db.>_,,., L-.6&I :, :3 1:: j, vi : '{ES 

.-. L- nr F-l .-.. T----&L -I _ \.Ii?c- 



3 a 1 t h Hazard5 - Acute And Chronic:- XUTE:CORROSIVE TG SKIN I?ND 
53;RESFIRATORY OR G.I. TRAZT IRRITATION. 
srcinogenity - NTP: N/K 
.A. -rcinogenity - IARC: N/K 
a ,.P- nogenity - WiHA:- N/K 

/-- 



:planatian ;3f Carcinogenity: 
.i '; n s and Svmotoms Of Overexposure: INH: NAUSEA; :z$'Ipi: DEFATTING/AMINE-RASH; 
..iTP :!=.a: 'y-,r.-j-r*~rT 

A;--\I-\A I HI ,,L, N. 
4ical Sznditions Aggrevated By Exposure: NO DATA AVAILABLE. 
?ergen!cy And First Aid Froce.dures: ;NH:HEMOVE TD FRESH AIR. SKIN:WASH W/SOAP 8, 
+r=C' : L, I" e'.'=c- =L!jSH $J/ WATER FC)F; 15 M :r>J, SEE MD. L I . . ..S". 
-__-___------_----_--------------------------------------------------------- ---------------------------------------------------------------------------- 

Precaitions far Safe Handling and Use 
=-----==I---=----------=-----------.=================================~======== 

LeDS if ??aterial is Released or Spilled: TAKE UP W/ UIL ,ABSORBENT MATERIAL Zz 
:LIF:‘f IN SfiNITARY LANDFILL. SMALL AMOUNTS MAY EE FLUSHED TO SEWAGE SYSTEM 
r 3JnitiT. .". r-i-l-r-, 

eutralizing Agent: 
.3st e Disposal Method: MFR RECOMMENDS: TREATING MATERIAL TO REMOVE XIN-Vrl)LATILE 
YDRCCARBONS ?t PHENOLICS; FLZSH REMAINER TO SEWAGE SYSTEM. DISPOSAL METHOD MUST 
Z .- iAW FEDERAL, STATE Z< LOCAL CODES. 
recacttions to Se Taken in !-!andlir?g and Storing: 
:her F recautions: 
-------------_--_-_-------------------------------------------------~------- ~--------------------------------------------------------------------~------- 

Control Measures 
_--_------------_---------------------------------------------------~------- ---__-----_--__-_____________I__________------------------------------------ 

aspiratory Protection: NET REfi:IRED (MFR) 
~~~ntiiation: .- ' OCAL EXHAUST-200 CFM ffl $::EEF 2ELOW TL:i. 
rF""I-ct i ve Gi aves : RUBBER 

:'I 'rotection: ?--ACE SHIELZ 
:ther ?rotecti’de Equipment: EiJFEz:R :$PRiJt\lS & Br30fS. 
:sy-!.:: !-+qienic Practice5;: 
i:-;sq j, e.qb~n.tal Safety and Health 3a?a: 23THER EMEF;r;E>JCy PHONE: 5 12-474-5337 I 

;pEC: Ty’=‘F I 1. CaNTA 1 NER: 5 ;zAi :ZAN. 

--..- 



DbR Hazardous X2terials Information System 
z.23 bi]51:), z--tF; 

AS CF i &et 91 

For U.S. Government Use on1 y 
i-. p , ,234. &85(m, 
y 1 ?.J : .::,(>=592P,3Q Manufacturer ’ 3 CAGE: 152013 

c .s. i- _ 54 0 . Indicator: A 
; r em ?:umber /Trade Name: ED-371 
_____----------------------------------------------- ___-WV------..---------we- ____---------------_-------------------------------------------------,------- 

GEi?ei-s.;.: Information 
3------=========================------------------- ____-_------------------- -------------------_-~~~~~~~~~~------------- 

..+.fety Data Action Code: 
afety Fxal Point: N 
zcord Xc;. for this Safety Entry: 001 

‘ztal Safetv Entries-This Stock No.: !:I t:> 1 

tatus: 
xte MSES Freoared: WE-KS 
2f ety Data Review Date: !:!‘?MAY 84 
L.:r;p 1 )’ I tern Manager: 
iem Name: CLEANING COMPi3UNE, SOLVENT 

:.z.nuf acturer ‘s Name: ELEORAEO CZHEMICAL CO., INC. 
‘anufacturer ‘5 Street: 14723’:: LOOKOUT F:OAD 
lanuf acturer ‘s F’. 0. Box: T4f33-J’ 
lanufacturer ’ 4. Ci ty: SAN ANTON I3 
‘.~,wkf acturer ‘5 State: TX 
., - .- acturer ‘5 Country: r_ 5 
~m~~~facturer ‘5 Zio Code: 75265 

‘,anufacturer ’ c. Emergency Tel enhx.2 h:imber: g(:H:l-53 1 - 1 Cl88 

-anef acturer ’ \s Information TelacP:oze Number: 5lp653+323 

‘-SDS F’rec?arer ’ E Name: 
“irsparer ’ 5 Comuany: 
:‘i’egat-er ’ 5. Street !=f- p.0. x:,2>:: 

.-.mparer ’ 2. !zi t\f: 
: --pG;t‘v(zr ’ 3 State: 

I 
- 

““39arer “5 zio Code: 
‘.‘str:butcr/Vendor No. - :* - 
:; stri bctor/Vendor No. .., A 1 CAGE: 
>; stributor/Vendor No. 2: i L 
'listriSutor/Vendor No. 2 CAGE: 
:!.stributor/Vencior No. 3: 
;i str i butor /tJendor No. 3 CAGE: 
‘-; =tributor/Vendor No. 4: - d 
); .F : L ,tributor/Vendor No. 4 CAGE: 
:‘:her MSDS Number: 
“SDS Eer i al Number : EFFKT 
Zzeci f 4 cari on Number: F-C-444 

z=ecification Type, Grade, Class: _., 
-azard Characteristic Code: 81 
‘vi i t : C f I5sue - . 
.r.; t Of _, . . Issue Container IZuan-Lit.:.; 
‘- ..y “.. n r ,-, T Container: 
..G- -. ‘nit rtJeight: 
gc,/:;t .x+a ii tense Number : :‘I / A 

._ 
CL.Lb 

!:Lit Explosive Weight: 

_--.. 



;s t Frooel! s.nt Weight-Ammo: N/A 
:>ast %!arcl Ammunition Code: 
------------------------------------------------=-------------=-----------== _--------------______________________I__----~--- 

Ingredient=/I~ienCit.~ information 
_____---__------____------------~------------------------------------------- _-----------------____________ __-_----_____--_____---------- 
‘-opri era-y: y,i 0 

-:gredient Fiction Code: 
--igredient Focal Point: P.4 
?.gredient Sequence No. : 01 
IOSH !RTECS) No. : 1::: J5775!3~3::: 
;s NO.: 141-43-5 
ygredient: ETHANOLAMINE 
.srcent: 5 
SHA FEL: 3 FFM/6 STEL 
:ZIH T-L?: 3 P!+l/6 STEL; E?9!:, 
:her Kecommenced Limit: 

-oprietarv: NO 
i-c;redie;;t Action Code: 
?gredi !ent Focal Point: N 
:?gredier,t Sequence No. : !X 
iUS%! IRTECS) No.: l33595(:H:H:lr:, 
.P. >?? 0 . : jL 3 19-77-3 
.-~gr edi ent: CRESOL, ALL ISOMERS IZSESYLIC ACID) 
srcent: 
.:HA FE’ ,: 2. f=J F’FM 
;GIH TLt.,!: ‘5, 5 1=‘F’M; 8990 

th.er 3ecommended Li :ni t : 

---- _-----_---- ___I__-_-_________ --- _---- ------ ________- -__----------------.--- 
.----- _I____________________________I_________ _________________------~------- 

Fhysizali~~z~ical 2haracteristicz 
-----_--_-_______--_---------------------------- ----------======----=:==----- -----____1________1_-------------------------------------- 
.spearance Ar?d Odor: THIN,AMBEX i-T3UID 
,oiliRc hint: 
:eltin; Foj.n+,: 

27f:)F j 13zC 

.3, 7 0 r f'res;sure (MM Hg/70 F): 1 
:3.p or Density IAir=l): 
.>ecific Sravi ty: 0 . 9 
ecomposi tion Temperature: 
‘;2aporation fiate Zr Red erence: SAME AS WATER 
l;zl ubi 1 i ty In Water: EMULSIFIES 
3-rent ‘hl ati les By Volume: :J,j 1:) 
!;i c,crjs;l ty: 

-i: 

.:adioactiviry: 

: .-. .P fn 
;.! ‘ ~Radioactive Matl) : 

‘. d-->+ 1 S,T, . . . . imil 1 i gau5s) : .- .i .- Jsi on . ~a.e.~-l-‘Cf~~~‘-------.--~.---- _..__. - -. .- 
:ti:toigr,i tion Temperature: - 
__------_______I____I___________________------------ -----------------=:-----=~ .------.---________-__------------------------------------------------- 

Fire x&d E:;zl osi on kliazard Data 
~__------,_________,,,,______,_______----------------------------===--------------===:===~==~ .----~_____________------------------------------- 



,-- 

la-,n F'oir:t: 235F;TlX (COC) 
1 ash Point Yethod: 
3wer E:-;olo5ive Limit: 
'2 p e r E;:zlosive Limit: 
ttinguizhing Media: CO*Z'?FOAK 

. 
~39C 1 al. Fire Fighting F'rc:cedw-es: >.l!JNE 
-; L!sual Fire and Explosion !-!azar;is: YONE 

---------_----_---------------------------------- ===========================----------------------- 
Reactit/ity Data 

==================================----------------- ----________--__-------------------------- 

zabilit:;: Sky v!=c 
~gcf+ + + En.= To .LL.& d Avoid (Stability) : 
aterisfs To Avoid: NONE 
xa-do~.\~ Decomposition Froducts: ?lONE 
xardotiz Pu?ymerizatiun OccLti-: ;.j 2, 

xditions To .Ai/oid (Poly,~~erizstioni : 
------------------.w----~~~~~-~~~~---~~-.----~--- ----------------------------- 

hlealth Hazard Zata 
----------------------------------------------------- _---_------------------ _______________-____--------------------------------.-- __ 
141-j-1 l-cc-, Y u .a k u u ." - Mixture: 
uute Zf fntry - Inhalatiur.; 
:z!-:te Of Entry - :zi< i n: 
oute *2!F Entry - Incestiun: 
:yl<h Hazards - Acute And iC!-lronic: 
a . nogenity - NTP: 

'. _ ..A, ,r.or;enity - IARC: 
.:I.~c i nogen i Zy - OSHA: 
.,-;zZ.anation 2f Sarcinugeniiy: 
,i cT,z and Svmp+,oms 0-f iJvere:.r po~.:-~.:-.=: 1 NH: NAIJSEA, S;:: I N: DEFA J-ING,'&~INE FASH. 
:y&. IFZ%IT, had. 
'.sdi x.31 iZondj.tions Aggreva:ed Sy :z :.f ; :z .s CT, r e : 

.~ier~:encv g)nc; Fj, 75% fii d FroJr-;ii:,t-r: I r&J. R',ZMQ' .$ s s b-v TC; !=F:ESH AIR. :sb;Ip,J; W&g-i I$),/ SCAF 
,:';Sf'i;;:. :E'/'fS: F'-!;;H iJ/ Laj$,TE? Fizz '; 3 ;4 I$[: SEE !vjr;. 

..--------_------__-------~-----------------------------------------===:==---.-- . ..- ----- -_------ --___----- _______-__.___ ---- 
pj--eca:,:ti .znc, +'Qr :s.a-f~ sand1 j.r:q and !Jse 

------------------------------=-------:=------ -===============================------------------------------ 
: t.zrJs i-i: Material ir, Released or Stilled: 7 ,,, a ..'C ( : i‘l :r-ir%L -,r w/ 9 IL ABSOF:bENT MATER I AL ZL 
: :.jF:y ; f4 SAN 1 T&R'f lQZ+jDFI ILL. SMALL AKz!iN'TS yp)y 3E FLUSHED TC SEWAGE ';YSTE:M W/ 
:+-rE~m 

.,~e;t.ttral irir,g Agent: 
:asta Diwuz~l Method:' MFR $ECOMMENDS= . TI;:EA:TIW5 ~ATE';:fkL Trll REMOVE NON-VOLATILZ 
yD~!JCAR~gp~S & PHENOLICS;FLUSH F:K?!PIINDEF: TZ SEW&GE SYSTEM. DISF'OSAL METHOD MUST 

..I z .i I AW F‘esERfiL^ i STATE & LC:CAL CODES. 
::-ecav.tio,ns to be Taken in Hzndli:g and Storir,;: 
'+.ia$P . 8 : .._ I ?r.+-at\?-i cnz",: -- 

___-_________. ---__------- --- ------------------------------------------------=- __ ..-._ -.I---.-- _______ - ____- - ________________________ - 
=;;r;-Lj-ol yea=1 "CE'E. 4 -.. 

----_---______-____-------------------~------ ___-,__-- ___- - ==== -- --..---:-- ------ ..---..- ---__.....----__-------------~~----- .----- -__-_------------ 
:"=.sDi ,"~.tuy-y "rctecti,z,n: NOf F;E;z;'d 1 E'=r. r;!'+FT: ) 
: -q),*; 1 .g. :I j. i, 3 : !*O)C$fL ?<LJACsT-"(;)(:) .'3';q y-0 !...CITT' z::;;J y-'-!j ,'-.. L h 1 
:' :r i,-f i ;,p - .- 51 u:,e~: ~;:rJ$~EF; 
:: ..J k 2'y-:n?e;s*=+ki up,: r<qf-'E :?2yTTX '-3 YI . ..LL-Y 
:.kj7er Protect; >gEf Er;uj, 3ment: F:l-'E3=Ti Ac'RlJfqS $, E!JiJTS 

8 . ::) r *:. + *., <7 * dAeFi.C ~y.~,cT_i cps: 



~3plemental Safety and Health Data: ;JJ-HER EMERGENCY PHONE:512-494-5337. 

:=‘=r~T’iPE I:. CONTAINER: 1 GAL CM!::: h.d. 

,,-7% 
-___---- 

- 



,C” 

._~_._ --. ___ -- ----.___ 
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-oori etary: YES 
ngredient Action Cede: 
::gredient Focal Point: N 
r:gredient Sequence No. : .; ,.-: '= 

:=rZ;H L3;:TECS) No.: T T 2 1 1:) (I? (11 i:) (I! 
19s NO. : 13 1 Q-58-3 
ngre9ient: POTASSIUM !-iYDF~OXIOE 
nrcent: ,. .:., 1 . 

.'jHA "EL: C, 2 MG/M3 

.aCGIk TLt,l: 2, 2 MG/Ms; 89$::: 
'kher Recommended Limit: 

--. ------------------------------~~---------------------------------~------- -- -----------_-------------------~------------------------------------------ 
f’h\ysi .=a1 /zi;em; ~2.1 Zharacteristics 

~.--------------------------------~~-----------------------------------.------- ..---.-------------------- ---- - --I_ -- .--.- -- -I-------- --------------------I_______ 
.--,I-'p=rJ‘-)Ce And iz!2or: _ *-ct. 'ZiEkFi n ;cjMBE" il'?yIr 
L~-if iric P.-~ij-,t: ;qpf'F;ox TI3CIr.r LA .k. I 
-.2ztizo "'o-n+: 

3. ;7 c r -: +yes5ckre ( rq'1M ';iu /7(I) F) ". 
.2.30' Denc7 ?-\., dL L T !Aiyzz!- 1) * . 

,:,zecli; :- 1 A z :zr.avi +;j: c:! . 86 
:ecom~os~tion 7emperaturs: 
:.:ar,oratiori ?:ate & 3eferencs: 
It-1 ubi 1 i t%g Tr Water: ..: .d * -: : . 
“srcent i,&; res B, $f\;E[- 1 - 1 \ : 
-- .~(--JcJ, 7-y: a. 
fn ia 

.adi oactivi ty: 
-2rfil (F?adicaczFve Matl): 
,-agneti 3n !millioauss): 
::jrrzzi.cn 3atp <fF'YJ: - -- 
:;I-ktoignition TemperaturE: 

----.- ~------------------------------------------------------------------------ ___ ~__------------------------------------------------------------------------- 
Fire and -,.,3lcsion r,; Hazar2 Eara 

_ - 

..-===----=----I--=-------------1-----== 
- 1 .z. s *+, =' n i n "- : , _ * : ,&-c:, F 
'.- -sJ -.)Y -rt I'oint Method: 

5;: p ~~~~~-~Je--f-~ tit. -. A..-----.----- .-.. -. .A. . ._.' 
..' 3 3 e r f::alcsi\/e i;,qit: 8.C; 
:. :TLz+i nquishing Media: c .b FOAM ? ~L~OHOF *~3~Apj, 233~2. BRY CHEMICAL 

:'7ec1 al Fire Fiqhtinq F'rc)cedurer,: ;$ATEF; !'>lSQ 1 --T!,MLE Z‘XCEF'T As A r,OOLIt':G ;+~~;I.,.,:Y-; ~ 

-:?c!sual Fire and Expiosian ii.szai-c.=: 
~------------------------------------------------------------------------------ .----------------------------------------------------------------------------- 

F;eactr vi tx,f Data 
---- 





3,,zrdacts Falvmerization Occur: ?10 
,ir,ditions To Avoid (Palyme;-izati.In::: 
-----------------------------------------------------===========----.-------- _-----_--_--------__--------------------------------- 

Heg: !:5 ?Jaz=..rd L'ata. 
_-------_I--------__------------------------------------------------.-------- _------_-----------_--------------------------------.----------------.-------- 
"cn-I :-7(-r - Mj, ;.f+';!rfza. i, u ._. L A_ e. -. 
-2ut e !Z::f Entjp\j - Ii-!plal at i CT:: 
7t.C~ IIf Entry - Sk:in: .i LI b - 
7 u t e Of Et-itrr - Ingestion:: 
?alth Hazards - Acute Find :T:?roz;lc: 
chrcinggenit,+ - NTP: 
i3rcinogenity - IARC: 
arcinogenity - OSHA: 
;:zlanation Cf Carcinogenity: 
1.~ns and Symptoms Of 0vere::posure: SKIN IRRITATION. DYE IZRITATN 8~ BURNING 
SENSATION. =NHnLATION:CONFUSION? HEADACHE, 3IZZINESS. 
xzd i cd?. Canditians Aggrevated By Exposure: 
',-iergency Ant! First Aid FracedLtres: SL:::IN:FLUSH W/FLENTY OF WATER AT LEAST 15 
TZ I;\jm cv '=* TMWEDI&-f-Ety FL:JJSH kJ,'jJfiTEF: 97 !-gAST 15 YIN; k I -I 2.8 I ENSURE 'rJATER CONTIQCT 
/EN-y 1 RE SURFACE OF EYE 8, LIE. INHALfiTION:REWOVE TO FRESH AIR; GIVE 0*2 IF 
?EATHING IS DIFFICULT. i:::TEi=' t~&RW. C:ALL MD. ; 
-------------------------------------------------------------------------=== -__------__-------_______________I______--------------------------------- 

Precz~tior;s fcr Safe Handling and Use 
--------------------------------------------------------------------------== __-------___-------_------------------------------------------------------ 

;$@-ts if wateri ai i 9 F;el ez.5E-j ,zr Sli 11 erj: C3JE? WIINERT ABSORBENT ?%TERIAL, 
;, $=, UF ) AND F='LACE IN S!JlT.?3LE tz :I F..; 7 A 1 N E R . FLUSH AREa WELL W/WATER. 
::~L!*;ral i z .; :y g Qgent: 
..3s+Le si .soosal :fethod : ygqy-z:5 f &!- ,:z:itLc!, ‘ ,- "'=3 ON f3BSCREiENT W#ATERIAL WAY EE 
rE'p,prrrT) 2-i .L,3f I c.. 1 y A F'ySTED -i-r;< 1 C S'JEs;T,c;r.;:zE !-;?NDF 1 LL IN ACORDANCE W/LCICAL, STATE? 3. 
~~7""~L ._a.# -87 T;;z:!;?JLA’j- 1 ONS. 
.- += ,.-~y F- i nn r2 a- T-: 1 . ..d be Ta!::en in I+.~.nd~ i:-.:; ;pr;d Star:?,g: ‘:::EEF’ CONTAINER T 1 GHfL’{ CLOSED s 
3TORE z p..j 4 cy-! “I gc:y !J)C&?- z :z;; -a”-, /. x 
-. ; .e y- =t.- r ?C..~! it -: ?cI“- = !/. c F C’ - .- -.- p-1 32. “..iL-r &w y=EZ 1 r.,j:z. 
____-_---_____II-________________I______-------- _______---------------------- _____---________-___-----------------------~----- _______-------------------- 

c <X; r. t a-. .-: T 2 YJ. yfebqs;l,\r I?E b 4 
------ ~---------------------------------.-~---------------------=------------- ______----_______-----------------.----------------------- 

.2 ‘j 3 i ,- .s t a y- y 'ratectian: N 1 OSH/W!;‘~A ;::P?F:cJD EESF’ =‘F:I~TECTION IF -FL?/ EXCEEDED 
z:ti 1 ,E,,t i or; : L'2C4L. EXHAUST-YES p(EEH#q 1 ZRL-'{ES 
-rJC,ecti ye 131 cjves: IMF'ERVI32S 
.T e ?rotection: CHEM.GOGE OF2 FACE SHIELD 
:her -'-atecrive Equipment: sFRC)N !I?: “‘F’C]TEcT f  ‘IE ~ZL~-D-l ING 

,3r k '-hygienic Fractices: 
-.; 3p 1 ementaj. Safety and Heal%ti Data: "F;ODU[=-/- A! CIQ iu CONTAINS AFFROX 1;: ?!IXED 
y?F‘ENE &LCzHOLS & HYDROC~REOMSs APFAaX 1yi ET'HCXYLATEC OCTYL PHENOL; APF'ROX 1% 
:-qOXyL$,TED FjONyL F'HENOL; LESS THAN 1. :I: WATER. 

,- 7%. 

------. - -. --- 

- 

- .-. -. --... .-_--.---. 
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.c?t Propellant We~~gh.t-Ammo: N / k: 
Ccae,t Guard kmmunition. Code: 
------------------------------------==========----=================:========== 

fngredient%/Identity Infarmation 
=------==-----==-------------------====------------=================:========== 
Prc;;ri e’;ary: NO 
Ingredient Actian Code: 
ingredient Focal Point: D 
lrigredient ISequence No. : (21 
PiIOSH (RTECS) No.: 1004191MS 
CAS NO. : MI XTClRE 
Ingredient: MINERAL SPIRITS FWLE 66 
Percent: 1 !:I 0 . (3 
OSHA F'EL: jY] i lc:: 
ACGIH TLV= . N/K 
Other Recommended Limit: i !:)t:! PPy 

====================================--------=----==================:========== 

PhysicaliChemical Characteristics 
------------------_----------------------------------------------------------~ -----------------------------------------------------------------------I---- 

Appearanlze CSnd Cdor: !,AJATE’G; LIt:::E LIQI;ID; ;?(INEHF;L StIRIT:; ODOR. .x 

Bailing F’oint: 3!&-383F 
Melting F'oint: 

&%3p 0 r ?rec,sClre (MM Hg /7(J F) : : ~1) MMHFJ 
ipor Density i&ir=!): 5. t:; 

5peciCic Gravity: Cl.77 
Decomposition Temperature: 
fvaporation Rate lS~ Reference: 
Zf!ltitility In Water: $jE(zLI 1; 1 BLE 
F'ercxft ‘?ol at j, 1 es Ey ~+J1~l Lime: 9". cs 
!.Ji scosi i-x;. 'I ' 
pH: 
";: .?> d i 10 3. c t i \,' j, t y : 

/ 

T !T> f- ;il <Radioactive Matl): 
bgneti 5m Imiliigau5si: 
Corrosion F:ate CIP'f): 
Autaignition Temperature: N / b:: 
=====================================------------=================~=========== 

Fi re and E>; p 1 o.z.i orI 6.s.z ard Data 
============================================================================== 
Flash F'oint: 107F/42C 
Flash Point Method: T.C;C. 
Lower Explosive Limit: i . 0 
Zipper E.xploe,ive Limit: 6 . 0 
Extinguishing Media: F0Ml , DF;‘f C%EM 1 S&L, i:z+z, W,C!,TEF; FC)G iIF: SPF;&‘j’. 
Special Fire Fighting Procedures: ;-/SE :'\j 1 O:;H ,/MSHA Ai='F'ROf,,'ED r;:zB& 1 r..; &',j _ E~s;~L:Z!;'E~ 

ASEA.COOL EXPCISED I:ONT& 1 r.jEF:S bJ 1 ft; WATER, 
7 

I-inusiial Fi re and Ezpl osian Hazaras: ::2pjEI, 'STIBLE LIzLID ,70 NOT y!IX CR :sT;GfiE \jJ=T‘- I 
STRClNG 0XIDANT.S. 

~~~--_~~_~_-----------________________---_____________~~~_~-~~~___----------------- --------------_---_-------------------------------------------------------~--- 
F; e .zJ c + i .x,; j, ,t '%I 3at.3 

----------------------------,------------------------------------------------- ----------------------------------------------------------------------------"--. 
Stabi 1 ity: ..,C" : !-a 





ii 
‘i:

I 
-1

3 
r 

“I1
 

II 
5 

5 
t-4

 i
S

J 
II 

f 
7 

e-
l 

l-1
 

11
 1

-b
 ,-

t 
z 

0”
 

II 
I. 

t;;
’ 

IS
1 

c rn
 

.Y
 

tn
 

%
I 

T iti
 

. . 
m

 
U

l 
m

. 
In

 
L-

J 
if 

I 
co

 
K

 
0 

II 
-I 

5 
a 

II 
3 

+a
 

m
 

II 
e.

 
m

 
l 
8 

II 
“$

 
ii II 

tJ
3 

It 
Ill

 
C

l 
3 

;j 

i-l
 

l-t
 

!! 



p..j E t F’ ‘C ,- r- e 1 1 -3 n t -JlJ I J ieight-Ammo: 
iC.zast ..5I-iat-d CSmmunition Code: 
===================================================================~========== 

Ingredient~/Identlty Information 
------_---------------------------------------------------------------------- _---------------------------------------------------------------------------- 
Fropy-i etary: ii;0 
Ingredient Action Code: 
Ingredient Focal F'oint: ):I 

Ingredient Sequence No.: 61. 
?4IOSH i,ETECS) No.: 1 r:)(:)331:)7AF 
cc?s ;‘JiI. : p4 / K 

Ingredient: ALIPHATIC F'ETROLE!JM CISTILLATES. 
Fercent: :I.. '? 5 

OSHA F'EL: s 0 t:, FFM 
ACSIH TLV: 1 r:,r:, PPM 
:Zther Recommended Limit: 

--_----------------_____________________------------------------------------- --------------------___________________I------------------------------------- 

Phyr,i c.3.l /Chemi cr.31 Characteristics 7L _= 
-------------------___I_________________------------------------------------- ---------------------------------------------------------------------------- 

Appearance And Odor: L 1 QU 19, C.~tCEL!;f~. 

Boil ing Point: ;::;(:)j= , i4TC 
/‘;““lting Faint: 

.pcr ‘Pre~;siJr-~ (MM Hg/7r:, F): 2.:::; 
:Ja.pof- Densi t): {Ait-=f. j : 4.9 
Speci $ j, !z !sf-.sx/i ty: (1, - . 77~~1 
3xc~1positi:2n Temperature: 
Evapt2ra.t i on Rate 2.: Re+ eren-=e : -y (1) * t-1, y - .I (E-j-HEF:= I ) 
Sol jib ; i i ty 1 rl $Jatet- : ;y r..j 1::: 

=‘:srce,qt ‘;iol at i 1 :zs sy {Jo1 u,-ne: : :::i:: 
i’ .- - I - ; + I i 1 ‘Is IL LJ ‘=i I i ‘j’ s n L IS..’ , ‘1 / p.. 

>; Fj a ,= r_ l ‘.J i .t y 2 3. t 2, 
______ ---------------.--.-----.---.-~.-- :~----------------------------------==========-~--------------------~------~-~-- 
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P4~ft F’ropel 1 ant Weight-Ammo: N/R 
Coast i;!-lard C’lmmuni ti on Code: 
----------------__-_--------------------------------------------------------- -------------___________________________------------------------------------- 

Ingredients/Identity information 
----------------------------------------------------------------------------- ------------------_---------------------------------------------------------- 

Propri etary: Pi0 
Ingredient Action Code: 

.. Ingredient Focal Point: K 
Ingredient Sequence No.: 31 
NIOSH !F:TECS) No. : WJ89250Ct0 

CAS NO. : ‘d (J - ‘52-41-3 

Ingredient: STCIDDARD SOLVENT 
F’ercent : .::. 9 5 , i:, 
ClSHk PEL: 1 r:)c:) PF’M 
Q,~-I~IH TL’-;* / . . . if:)<> F’F’fl; 399f3 

Other Recommended Li mi t: 

F’hysi cai /‘Chemical Characteri z.ti cs .< 
-------------------------------------------------------------=----~---------- ---------------_____----------------------------------------- 

Appearance And Odor: LIAUID ?ETF::C'LEIJM ,=y=(ODiJCT 

,,J$i 1 i ng F’ai nt : XK)F/ l4SC 
~lting F'oint: 

dpor F’re!c,s.ure <MM Hg,f’7c~ F) : 2, C; 
‘Japor Densi ‘:y (Ai r=i ) ; 4, $ 
!speci+ic !:f-.2xdity: ‘1 78 $2 . 
3ecomposi .t i 0ri Temperature: 
r\iqmorat i on .L... 7 i , Rate :?( F:&erence: -::j. (1: <ETHER=1 j 
S!Ql I-lb i 1 i “i’;’ In water : NEGLiSIE;-E 
pij z r I= ;5 f! +- (Jo1 .at j. 1 es. 3;: “01 iime : y, ;, _, !;,: -’ ‘,.: 
i..J i .z. ,= 0 .s j, t y : 
.;I H : 
~.~.dio.~.cti~~~ity: 
F 12 r m ( R.34 i alact j, ~ZZ Mat 1 j : 
:-Yagnet i c-m Cmilligaussi: 
izorrcc,icn F:.ate (Ipy) : 
clutai gn i t i IIn Temperature: N / C:: 
_------________I________________________--------------------------~------ ---- -------------------r-------------------------- -I-_ ----I_-----_--------------.-- 

Fire and E;:plcsicn +a,zat-d Sata 
----------------------------------------------------~------=---------====----- --------___-__-_____--------------------------------------- 
FidS;h Point: i ::)c:)F/37. SC 
F1 ash ‘?ni nt P!ethcd: 
‘-g\$ep E:.:;; 1 os;i ve Li mi t : j. , ;‘. 
;-;g.per 5;; pl osj. ‘4.e 1-i il;i t: y / f:’ . . 
E;.;t-ng;-\i~_i-~ing i?edi,a: F.J~M,CO+~ ?iZ’V , Y 1 i !zZ:HEpq 1 r~&L:~ - 

:‘;peci .3; Fi !-e Fi ai--:ti.ng ~r-!~cedares: ‘-::zE r-.:izsH qiF’F;RO’tJE-J SC3& 
!j r, L( ‘sl.“:. 3.1 Fire .s.,i:d E;.: 0 1 ,z.z I; i ~xn H.3.z at-12.5: f.+liCJF’~JF:S ARE ,T= :‘fi!,JiER J-HAN &IF\’ \i;;[LL -t--l.n.i !:-’ , I’ l-l v EL 

,,.*<;-;1 L IJ p\: G THE ~::‘;;;:CIUI‘sjD.; ,“l&‘$ SE I Cj;N 1 TEz E’{ ?-jEAT, FLAMES, ;+A’{ EXF’L’jDE. 
--------____________--------------------------------------------------------- --------_-_-_-~-_____________1_________--------------------------------------- 

.-,- - -A; .T, !=a .* 1. & _ ‘.j i t y Data .- 
--------_________________________I______--------- _____-_____---_--_---------- -----------------___-------------------------------- __________--_-_-----__I__ 
.zi”,.s,ti j, i+-.;j: ‘i;ES 
I~a~rldi ti ,=,n5 Tzz A,.j,-~l d :‘P+. -2 ., .2 ,.3ui 1 i ty ) : EXTF;EiyE HEAT 



- _ _ .- . - .- ..- .~ 

Hazardous Polymerization Occur: ?s./ iJ 
iConi i t i 1zns To Gvoi d (F’ol ymer i z at i on i : y,J 0 p.J E r,.J !J T E D 
=======================------------------==================================== 

Health Hazard Data 
=====================-------------=======------============================== 
LDS(:t--Li25!:) - tl i x t tir e : 
Route Gf Entry - Inhalation: YES 
Route t)f Entry - Skin: N/K 
Route c3f Entry - Ingestion: YES 
Health Hazards - Acute And Chronic: 
Carcinogeni ty - NTP: N/R 
Carcinogenity - IARC: N/R 
Carci nogeni ty - OSHA: N/R 
Explanation Cf Carcinogenlty: F.J / F: 
Signs and Symptoms Of OverexposurE: $J A s A L $.< RESF I F.:ATGR’f ~RRITATION,DIZZINESS, 
WEAC::NESS,FATIGUE,NAUSEA,HEADACHE, UNCONSCIOUSNESS,ASPHYXIATION,VOMITING,DIA~~HEA 
OF? CHEM I SCS L “‘NEUMONITIS . & 
tledlcal Conditions Aggrevated By Expos.ctre: _c 

Emergency And First Aid Procedtires: INHALE: REMOVE T0 FFlESH AIR, GIVE &R/O*2 IF 
NEED;SYES/SKIN:FLUSH W LbS AMTS ;H*za FOR 15 MIN; INGEST: RINSE MOUTH; GET MEDICAL 

,&$TENT I ON FOR EYES 3 T..;T’F-TP,! EREATH I NG I; I r’ r ,. taut-I-7 4 CR OTHER ‘SYMPTOMS GF GVEREXPOSURE.~ 
,===============================-------===------------==========-----======= 

Precauti TJ j--j .:. 4 or Safe iiandl ing and Zse 
--------------------------------~---=========-----------=======-----.-------=== 

Step”- if Material is Q ,%eleas.e+j LX:- Spilled: !JSE F’FOPER FEfiSQr\iAL TF;af’EcfI !TJ,J ; USE 
“‘.:--,-.,-,i SIJ f TABLE fiE;S.zF:EE$T MATER I AL ;$Js :;.~rdu :JEF; F.JR F’F:OF’EF: D 1 SF’lJS@,L . 

Neutr.31 i z i ng Agent: 
;ijast!zi Di .~poc,al ;‘lethgyJ: 3 1 SF’GSE :-.I _- CZLLElZTED zfiTEF:I AL 1 r<J $,C-=G~-J$,rsJCE ;iJ 1 TH i?;C&L , 
STATE AND FEDEF:AL ‘;‘Es;JLfiT I f-JNS , . . . 
F;-ecaLiti !Ins to be Taker, j. rj Hand - _ i r:!g and Star 1 ng : STORE 1 ;d COOL, GF;‘I’ ANT) ;i;ELL 

“!k2,MES. [:;‘EF’ CONf,C, 1 NE2 !-! ?P’Z 

i3;7r;iz,-ol p1easicres 
=----===--------==---------------------------======================:========== 

iiespi ra”iory Protection: IF TLV IS EXCEEDED, IJ’SE P.1 IIJSH/MSHA APPROVEZi A I R SL’F’F’L I ED 
2ESF’ I KATOR. 
Vent i ! at i on : F'RIJVIDE MECHAN (GEr\l/'L-JC&L E;(H$,l-jSTj VENT TO MAINTN .:::T’LrJ 
Protective Gloves: I MF’ERrJ I OUS 
Eye F’rotection: GOGGLES/FACE SH I EL9 
:3ther F’rotective Equipment: FiJLL Wi3Rt::: ::igT’-! I NG TO F’i?EVENT F:EPEATETr _ IOF: FROL’3NGED 

ZONTACT il 
Work: Hygienic Practices: 
Supplemental Safety and Heaith f!ata: 

,/‘+-e., 
_ -_-.--_-_ ____ 



:= “F J i-c .-\ 
: ,=lL, : :>.=s,J^J 

“,J I f ?..J : <::1(>~~5~(:j i 2 (+anl-i,+.~CiL~f-er ’ 5 C;?GE: 5 y 2 ‘2 (:, 

Fat-t No. I rid i cator : A 
j=‘.srt ?Jgmber /Trade Name: FD ’ “? T’fFE I OOL 
------------------________________I_____------------------------------------- _---------------------------------------------------------------------------- 

:zer!et-.ai Information 
--------------------_____I______________------------------------------------- ------------------------------------------------------------------------------ 



%Jet F'rr)pellant Weight-Ammo: 
i:tz>-+Gt -- %\ard Ammun i t i on Code : 
=============-----=--------------------============================:========== 

Ingredients/Idcnti t.y Information 
==============--------------------------===========================:========== 
Prcprietary: NCI 
Ingredient Action Code: 
Ingredient Focal Faint: F 
Ingredient Sequence No. : 01. 
NIOSH I:RTECS) No. : i (:>(I)2 134PJ3 
CAS NO. : 
Ingredient: FD6SO 
Percent: : r:)c:)% 
CISHA PEL: 
ACGIH TLV: 25r:) PPM 
Cther Recommended Limit : 

Physical/Chemical Characteristics 
i 

======================-----========================================:========== 

Appearance And Odor: CLE,Q,F:, ‘JATEF: i&j 1 TE PI f LD r@$‘HTHA ~ NON-F:ES I DLIAL. 
,.2!!~i 1 i ng Frlint: 353F 

?lting Point: 

------------------------------------------------------------------------------ -------------------------------------~---------------------------------------- 
Fire and E::plo,z.ion Hazard Data 

------------------------------------.------------------------------------------ _--_-------------------------------------------------------------------------- 
Fla.zt, Foi nt : iO3F TCC 
Flash Faint Method: 
I.xz!wer E;;plosive Limit: i . r:.? ':: 
Ypper E>:ploc,i\,,e Limit: 6.2% 
Extinguic,hing Media: FOAM, C”u.2 

Special Fire Fighting F’rocedurec,: ;iJ c-4 T E F; ?A’{ BE I ;yJEFfECT I !JE = 
i_iniJsp,ai Fire ar,d E:.:plo-;i :gn /+za.t-ds: ~..Jj~~JE 

,“sc===--------------------------------===----------====----=========:======~=:~~= 
F; e 3, c t i ‘i; i t y rjaj-3 

--------------------------------------------------------------------~----------- ------------------------------------------------------------------.----------~- 
Sj-abi 1 iiy: y E .cJ 
!z.=:ndi f-ions Tc, $,v,ii,-J (S,t,sbi 1 it:;) : ‘+E&T ZF; CFExJ FL,G,r.lE 
!?.3ter i al s fo Avol d : :sTF;S)rdG OX I D I ZEF;;:S( 

--- 



:~arardou~~ Decomposition F't-oducts: r.iONE 
X3zardoct~~ Pc~lymeriration kcur: "JO 
Conditions To Avoid ~Polymeri~atio~nf : 7.J / t:: 
:---------------------------====-----------------============================= 

Health ISaz af-.d sat a 
----------------------------------------------------------------------------- _---------------------------------.-------------------------------------------- 
L~~(:l--LCs(~ - !vi :.: ture: 
.F:aute Of Entry - Inhalation: 
?ctute Of Entry - Skin: 
R0fJte Of Entry - Ingestion: 
'iealth Hazards - Acute cind Chronic: 
Carcinogenity - NTF': 
farcinogenity - IARC: 
Carcinogenity - GSHA: 
'Explan.ation i2f Carcinogenity: 
Signs and Symptoms Of Overexposure: .SLIGHT IRRITATION TO MIJCOUS MEMErRkNES. 
?ledical Conditions Aggrevated By Expusure: 
Emergency And First Aid F'racedureE: s 1::: 1 pJ : WASH W/SOAP 12, kIATER. FREATHING: 
FiEMOVE PATIENT TO FRESH AIR. E y E 2; . . FLUSH THOROUSHLY W/WATER FOR AT LEAST 15 
MINUTES. SWALLOWING: DON'T INDUCE 
STOMACH. 

VCMITING. CALL F'HYSICIAN IMMEDIATELY.J'UMB 
P 

,,.‘,.W 

.__I __- -_.. -.--__---..- .-.-- .._ -.. 





:t F'ropel lant Weight-Ammo: 
::lljast !Ziuard Ammunition Code: 
--------=-------------------------------------=============================== 

Ingredients/Identity Infat-mation 
~~-----------------------------------==------=-----------------================ 

Proprietary: p-1 ,g 
Ii-fgredierit Acti on !zode: 
Ingredient Fgcal FiJir,t: D 
Ingredient :seqcience No. : !::l 
r,j 1 OSH (RTEr:S) Ncj. : 1 (:)(20796fiB 

‘LIPIS N 0 , :: 
Ingredient: AROIAT XCS 
F’ercent: 13.4 
f)SHk F’EL: 
ACG I H TL’J : NOT SPECIFIED 
Other Recommended Limit: 

-------.------------~~-~~-~~-~-.-- _._..-- ---- _________- -----------------_--_l____l_ ----------------es------------- -..-.--.--. -------_-------------------------.---------- 

-1 ,; iii ;eT!;i c.21 _, -‘-z 

======----------==-----------‘--.-I--===----=--------==-------------:==------“I- 

Fire arId Ej.;;i 0s.i on s.3.z 3rd Data 
------------------------------------------------------------------------------ ------____-------------------------------------------------------------------- 







FSC f .i< 8 5 (1) 
iiT Ihl , y A i / .., 2 (:j(:)2aza(:) i 2 yqnu+zact. ‘rg=‘T 8 .=, ““PC. ,iL(C;77& b.. - - i 2-3 I L * 
F’ar t p.j;-J . Indicator: A 
;‘a.rt ?.JLt&er / Trade rtJa,ne: ~~~;qF~-i-E~~~;;-!l . ..ddh 7;i:jf$ 
==================-------------------=======----------============:======----- 

Senei-a.1 Information 
==================================================================:=========== 
Safety Data Action Code: 
Safety Focal Point: PJ 
Record No. for this Safety Entry: i:::(:17 
Total Safety Entries-This Stock: No.: 213 
:;t-at(Js.: 
3ate MSDS Prepared: F’RE-HC!: 
Safety Cata F:e.vi ew Date: 18JUl “4 -I-I 
Silpp 1 y I tern ilanager : 

._ 

1 tern Name : Di-?Y CLEAN I NG SOLVENT 
ilaniif acturer ’ 5 Name: CHARTER C:YEM I CALSiCHARTER I NTERNATI GNGL G IL CO. : 
Manufacturer ’ 5 Street: :3$3a M,C,NcHESTEF: :sT 
Yanutacturer ‘5. F’. 0. B 0 :.: : 5 r:, (3 8 

,fl&3nctfactw-er ‘5 City: HCIUSTGN 
InuS acturer ’ 5 State: TX 

, lanufacturer ‘.s Country: US 
Yi.3nt \f actcirer ’ .= - - 4 zip Code: 77(Ij ; 2-2 149 
Manufacturer ‘c, Emergency Teieph!:2ne Number: 
Manufacturer ’ 5. I nf ormat i on Tel elJj-;,>ne Number : 
MSDS Preparer ‘5 Name: 
Frep.sf-er ‘.z. ~~mp&-,y: 

Preparer ’ 5 :s.tt-eet t~f- F’. 0. Bo:.; : 

pt-.mparer ’ 5 z-it,., 
i. 

F’r-epar-er ‘,E. State: 

Frepat-sr “5 zip ct;de: 

Di stt-i butor /Vendor No. i: 

3i stri butcr i’lendor No. 1 C&GE: 
Di stri butor/Vendor No. 2: 
Di st;-i tutor/Vendor No..! 2 CAGE: 
Sistributor/Vendor No. 3: 
z i .E. t ;y i :J ~1 tor/qJendor No. 3 CAGE: 
2istributor/Vendor No. 4: 
Distributor/Vendor No. 4 CAGE: 
Cther :YSDS Number : 
XSD.S Ser i al .Number : EDTSif 
Speci f i cat i Ior8 Number : F’-D-&a<:; 
,- *2 pgt=ifia:.3tion Type, Grade, !Ila~;s: 

3azard Characteristic Code: FLJ 
!Jr, i t i-J+ I .ssL[e g 

4 -?-in i t Gf isstie Container iz z-1 a r, t- i t v = -- -, * 
y’pe OT:,onf-a 11 rj-&y=y -_-.-..--.-.- ------ . ..-. 

Net Unit Wrtignt: 
NRC/State lhi tense Number: T-1 /’ A 
Net Expiosjlve iileight: 



A Propellant Weigh+Ammd: N/G 
Coast Guarii Ammunition Code: 
----I----========---------------------=------=~----===============~========== 

Ingredients, ‘Identity informltion 
==========-----------------=====----------------==================~========== 

;‘ropr i etary: NO 
Ingredient Action Code: 
Ingredient Focal Point: P! 
ingredient Sequence No. : !:I 1 
N I OSH i RTECS i N 0 . : SE755!3(:~:)~:) 
CGS NG. : :~t:~."i&--~o+J 
Ingredient: NAF’HTHA ( F’ETRQLE’UM SF I R i TS OR BENZ I NJ 
Percent: 98 
GSHfi F’EL: 1 (:I(:) F’f=‘M 
F;CG 1 H -/-l’$J : NOT ESTABLISHED 
Other Recommended Li mi t : 

Proprietary: NO 
Ii;gredient Action Code: 
ingredient Focal F’oint: N 
Ingredient !zeqLtence No. : i:l2 

NIDSH i’f?ECS) No. : 100 1’; 13SG 
CGS N13. : 

,,,&gredi ent: .SGLVEN-/- ( 1 ::;(:I DEGREE FT ‘J,SH pg I NT f D 
2rcent: 2 

dr;H& F'EL: 
&r,G 1 H ‘TL!.J : 

X&her Recemmended Limit : 

------------.------------------------.--------------------------------------------- ----------------------____________________-------------------------------------- 
F’h y 5 i !I 3 ; / 2 I’ E !Ti i !Z ;? j, iIki’,arai=t=t-l =.+-I CS 

------_-------------_l_____________l____-------------~------------------- ------ --------------------------------.-~---------------------------------------------- 

---------------------------------------------------------------==:-----==~:::~~=~ ~---~------------------------------------------------------------ ..- 
Fire and E>< p i osi ,--Jc j-jaz at-d Data 

_-----------------------------------------------------------------.--------.-.-.-- ~~______________---------------------------------------------------.--------.-.-- 



,/ - 

Flash Point: 105F;41C, l-CC 
Flash F'oint Method: 
Lower Explosive Limit: 1 .i- 
iipper E:::pjlLZj.si.ue Limit: t5 . ',; 
E:.iti,~gj,isl"ii,g , ;f+fedi 3 _; MECH(J$J 1 CAL 7!3$,M 3 DF:'f I:,+EM : CAL , WATER F;ZG, C@'C2 
Spec1 al Fire Fighting F'rocedures: ii1ATER STREAM WILL SF'READ FIRE. :-::sE FF;E*sH A 1 F; 
SyESPIRAJ-ORS. 
ilnusual Fire and Explosion Hazard=: s VfiFC3R ACCUMULATION WOULfi FLASH ANDi'GF: 
EXPLODE IF IGNITED. COMBUSTIBLE LIQUID. 
======================-----=======--------===------===============:=====------ ------ 

Reactivity Data 
---_-_----- -----------=======================================================:=========== 

Stability: YES 
Conditions To Avoid <Stability): AVOID HEAT, SF'GRKS, FLAME Z< OT'HER IGNITION 
SOURCES. 
Materials To Avoid: AVOID STRONG OXIDIZING AGENTS. 
Hazardous Decomposition F'roducts: CAREON MONOXIDE IF BURNED WITH INSUFFICIENT 
AIFi. 
Hazardous Polymerization Occur: ?.j 0 
Conditians To Avoid <Polymerization): 

r; .Y a. ------------------------------------------------------------------.----- - -m-m ------------------------------------------------------------------~----~---- 

Health Hazard Data. 

j5o-ic5t:; - Mixture: 
,,cute Of Entry - Inhalation: 
Route Cf Entry - Skin: 
Eoute Df Entry - Ingestion: 
Health Hazards - Acute And f=hrof? i :: :: 
Carcinogenity - NTF': 
izarcinogeni ty - IARC: 
Carcinagenity - r;SHA: 
Explanation Of Carcinogenity: 
Sign.3 and Symptoms Of 0verexpozi:rs: :: F.4 HAL : ZNS CAMAGE; RESF' IRRIT; IM!;SCLJLAR 
:ilEAt:::P.JESS j c:~~I\JFiJ:~ I o.EJ ; IMPA I RED c:.s3F;T; 1 $‘;iCiT ; ON; HEC,D,C,CHE ; /‘@,lJSEA. 
Medical Conditions Aggrevated By Exposure: 
Emergency And First Aid Procedures: 3KIN: 1JASH i ?lMEDIATEL 'f 'A 1 j-H SO&F ;7,( WATEF;. 

EYE:WASH IMMEDIATELY WITH WATER F33R :5 MINUTES. INHAL;REMOVE FROM EXPOSUF:E. 
PROVIDE FF:ESH AIR & REST. INGEST: 213 NOT I p;;DUC;E !>,!OM 1 T 1 r,jG ~ CALL P'jD I ;-1I"IE-j 1 ATE;-';. 
---------==-------------------====-----------=====================:=========== 

Precautions for Safe Handling and Use 
==========------==---------=======-----====----===================:=========== 
:Steps if Material is Released at- Spii!ed: F;;:ErfJ”1OVE ALL IGNITION SOURCES 4 :,j 0 1 2 

BF:EATH I NG VAPORS , PROVIDE ADEQUATE !;ENT; LAT 1 ON , AESORB SF'ILLAGE. ;3,;LL ;MER;;ENC', 
NUMSER IS SPILLAGE FOSES THREAT TO MAN 2R ENVIRONMENT. 
Neutralizing Agent: 
Waste Di =..posal Methc,d: MFR F~EC'~pp-li=~~jD.S IJS 1 pjG A SfJAL 1 F 1 ED D 1 SF'l~SAL (~~r=?~vANY -'-:I 
INCINERATE OR GTHERW ISE DISCAZD A-i- AN AF'PROVED FACILITY. fiISF'C)SAL [.;ETHOjj ;q;JST ZE 

IAW FEDERAL, STATE AND L-;-JCAL CODES. 'JO NOT I NC INERATE CLDSED CONTA':NEES. 
,l 2are,- ; (= +-. T . . p dl‘ 1 I-: (-J y- b+F 2, r- 7.L. -4 -r. c-7 tc Tk..( -f-a- :,/yr~--~~ I;: ;; : 

;'EA. ;:.:EEF' I:LOSIJF:ES T 1 GHT AND l-i:F'R 1 :3HT Tz F;F;.:Et.J:ENJ- LEAKAGE. ;:::EEp CLJSEZ ;<j".g=“.j N(3-y - 
I r, J USE. READ ALLWARNING LAEELS. 
Qther Precautions: 30 NOT TF:ANSFE;: TO j-q,yjAE\:::E D C3NTA INER. ~~~OLQ’JJ’J fZ;z;.JT:G 1 NEF,;:S 
iJHEN FILLING OR EMPTYING. Lf S E 12 :.,j L )' $J f T;q ADEB:JATE VENT 1 LC+T 1 Ot’J (, Ei:!-i I ‘$&LENT T:; 

:JlJTDOORS VENTILATION. AVOID F’OTENTI AL 1 :zrJ 1 T 1 C:J .SOJJRCES. 
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=----=============---------================================================ 

Cxitrol Measures 
_----========------------------============================================== 

5espiratory Protection: N I OSH/MSHA AFPRCVED SELF-ZCNTA I NED 3REATH APF’AR IF TLV 
IS EXCEEDED. 

Ventilation: ‘OCAL/MECH RECOMND ; USE EXF’LOS I ON-F’ROOF Efiil I P a SEE SUF’ Df?TA 
Protective Gloves: i;HEM 1 CAL F;E:s 1 s-j- 
Eye F’rotectiun: SAFETY GOGSLEE 
Gther Protective Equipment: AS REGUIRED Trll AVOID SKIN CONTACT OR EREATHING 
VF;PCRS. 
lilclrk Hygienic Fractices: 
Supplemental Safety and Health Data: VP 8~ SPECIFIC SRWJIT’f VALUES ARE ciT &i:jF. 
VENTILATION: EXHAUST TO NON-DANGEROUS !SF’ARR:-FREE AREAS. AVOID i=OTENTIFiL IGNITION 
SOURCES. CONTAINER: 55 GALLON SPEC: TYPE I. 

-.-- ----- 



..4et F’ropel lant Weight-Ammo: y ,,' & 
Coast Guard Ammctni ti on Code: 
_“-_-_-------_--____-------------------------- _-_______ ----------------================================ 

Ingredients/Identity Information 
---------------___-_____________________--------------------------.----------- _-_--------_---_________________________--------------------------,----------- 
C’rlIpt- i et-j-y; p.,jo 
Ir,gf-es-Ji ei-it Action iZ!Zj ie: 
ini,.,y-Eii ent FiJcal FTsi nt : $j 

‘ngredi ent SeqLtence No. : ::J1 . 
:,jiljSH ::F:TEC.s) No. : sE755rSt:,(:t!:) 
‘3;s >JC. : EC~l3(~l--.~i:)--6 

13gredient: NAPHTHA lFETF;OLE!Pl SF’IF:ITS OS’ BENZIN) 
Percent: 38 
‘~SH,C, FEF: 1 (:)(:I FF’M 
fiC=G I ‘+j TL’Q,! : XOT ESTABLISHED 
Other Recommended Limit: 

F’ropr-i et.sry: NO 

Ingredient Action Code: 
Ingredient Focal Point: P\l 
Ingredient Sequence No. : i:, 2 
N I OSH ( ZTECS) No. : : i:; 0 1 3 1 as 0 
ccis NO. : 

‘“‘“-Tgredi ent: SOL’V’ErtjT ( 1 i:;tf j-JEGF;EE Z .F?J,.SH i=‘fJ 1 NT:; 
?rcent: 2 

:zSH$, F'EL: 

AlZG I ;+j y-!-'>J : 

il;ther ‘5:~~~!~mmer,~$ed Li iTi i t : 

F’h\.=- 7:: /.l.;-,p{T,i ~~31 * I , 4 .a. c ,A A i - !~ha.rartef-i sti ~5 

====-------------===-------==========-----------------------------------== 

A p p e .s. t- ,3. fy :: e And Odor : ;iJHITE \ij&fEF; LIz’ljIB, yI?_D ‘+j’{DROCARBO~J ODCF: 
zoi 1 i ng F’,Ii n4;: ~17-37QF 
i+lelti,Tg FsJirft: 
Vapor z’ressure (MM Hg/7(3 F) : 1.3 
Vapor Density cAir=i,: 4.9 
Speci+ir: Gravity: !:I. 7632 

Deczmposi t i on Temperature: 
Evaporari on Rate .?4 Reference: :I,, 12, Y.J-BU AC=1 

Solcttii1it.y In Water: NEGLIGIBLE 
Percent ‘lo1 ati 1 es By Volume: 1 Q !:j 
C, i s t= 0 s i t y : 
pH: 
Kadio.acti\,,ity: 
r- 7- or ;fi :i &.j i oact i ye iyat 1 j : 
kl.+.gnet i s.1-n (mi 11 igaus5i : 
c. is ,fl.,+orrosi clfi nate ( iF”f) : 

ickoigni f- i &emperatr-.---._- .-__ - 
.~====------------‘--------------------=====-----------------------=.====~.=.~:~~~=~= 

Fire anti Ebb ~ I 0.s; =.rl j-jaz at-d Data 
=--I-----=======---------------====----------====------==-----------===~~~~,~~~ 





-----------------_______________________---------------------------------- -------------_--_____ ------------------------------------------------==== 

Control Year-LirEs 
-------------_---____ ____-_____------------------------------------------- -------------------_____________________-------------------------------------- 

F;esplratcry Protection: r,/ IQSH/MSH& &(=‘PR!-J$=D SEL4~-!-JJrxJTA I NEU” EHEATH AF’F’&fi IF TL:I’ 
IS EXCEEI?ED. 
Ventilation: LiJ-Jl,L,‘MECH F;ZCC;.!!ND; USE E;<&S I or>, . pfiC)f-JF gJ$JIF’ SEE sup D&T&J* 
Protect; ye 131 12.ves: CHEM I CfiL -RES i ST 
E.:ie F’rotection: SAFETY GOGGLES 
i3ther Protective Equipment: 2:s ,K;EQU iF:EJJ TtJ AVOID SK IN CC3NTACT WEAT’H I NG 
!...j & F’ 0 R s . 

bJork Hygienic Fractices: 
Supplemental Safety and Health Data: ‘JF’ PC SPEC IF1 C GFWVITY VALUES ME AT &C!F. 
VENT I L&T I ON : EXHAUST TO NON-DANGEZOUS SPFtRK-FREE AREAS. At’0 ID F’9TEN’I- I fiL IGNITION 
‘SOURCES. CONTG INER: 55 GALLON 
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/--**- 
t F'rupellant Weight--Ammo:- 

Coast Guard Ammunition Code: 
-----------------==----==------=------------======================~========== 

Ingredients/Identity In+urmatiun 
------------------------------------------------------------------~---------- _----------------------------------------------------------------------------- 
Proprietary: NO 
Ingredi.ent Action Code: 
Ingredient Focal Point: i3 
Ingredient Sequence Nu.: (21 
NIOSH <RTECS> No.: SE7555(:1<:~:> 
SFiS NO. : ;3(~3(:+3!:)-t, 
Ingredient: NFIF'HTHA ~F'ETROLELIM SF'IRITS OF? EENZIN) 
Percent: :35 . i:l 

OSHA PC1 L-k: 1 r:,c:, F'PM 

ACGIH TLV: NOT ESTABLISHED 
Dther Recommended Limit: 

Proprietary: NO 
Ingredient C?tctiun Cude: 
Ingredient Fucal Point: 0 
Ingredient Sequence Nu.: r:jZ 
NIOSH ;RTECS) No.: 1 (:><]t:)776fqE 
CAS i-40. : 

YTGgredient: AROMATICS 
trcent: 1 5 . i:, 

-;HA F'EL: 
FtCG I H T!L'ii : #-JT SF'ECIFIED 

Other Recommended Limit: 

i i 

===============================3===================================:========== 
;‘hyr;i c2.i; iZ:helni $=a1 Characteri sti cs 

I ====--------------------------~------------------------------------------- 

Appearance And Odur: CLEC!,F( LI~!~ID,MINEF;gZjL !sPIRI-/-:'; ODOR 
3,zi 14 A. ng "oint: 3.5 TO 3SsF 

Melting Puint: 
Vapor Pressure C NM Hg /?O F) : 6. i:, 
Vapor Density iAir=l): 3.9 
:Speci+ic Gravity: (3 . 79 
Dec&mpusition Temperature:- 
Evaporation Rate t Re+erence: .::, 1 < ETH'{L EyEF;= 1) 

Sulktility In Water: INSOLUBLE 
F'ercent Vulatiles By Volume: 

< ;->A 

J. ._. ._I 

vi scusi ty: 

p+j: 

Raij i u,sct i :.,,i ty : 

Furm ( 5; a ,j i 0 .3 c +- i ‘..+t e Mat1 :; : 
Magnet i 513 !milligaussi: 
!~i~rrc.~i ,zn F;ate < Ip'f) : 

,~&.g t ,z i g n i t i ,u r, Temperature: 5:4!:;F 
=====================-------===-------------------------------===~=========~= 

Fire 2i-1 d pi-i- : $A c.E.i 0f-i 9.3za.rtd Data 
- 

-------e---e--------- __________________________________I_____------------------.- --------------------____________________-------------------------------------- 



ash c'oint: 106F‘MIN T.C.C. 
71 ash Point Yethod: 
Lower E:::ploc,i\/e ILimit: 9 . a 
iJ p ;; ,z r Explosive Limit: 5 . 0 
Extirigui king Media: WATERFOG,CHEMICAi- FO&M,DF.",' CHEMICAL,CO*Z 
'Special Fire Fighting F’rocedures: ;J t; E *s;zE& FOR F I F;EF I GHT 1 r;L’G 1 .‘J C;Jr?;F 1 NED 

SPACE;. 
Unusual Fire and Explo-,iun Hazards: NONE SF’ECIFIEZ 8’f W~F!~FF. __ 

------------------------------------------------------------------------------ 

__-_---------------_____________________--------------------------~---------- -------------------_---------------------------------------------------------- 

Stabi l iS_y: y E s 

Conditions To Avoid (Statility): r-i 0 N E 

Materials To Avoid: STRONG OXIDIZEF;S 
,Haz arauus Decomposition Products,: i30 ANT! A’SPHYX I ANTS 
Hazardous Polymerization Occur: NO 
.-. !41rjnditions To fivoid iPo?ymerizatian> : NONE 
-------------------_----------------------------------------------~---------- --------------------________________I___-------------------------------------- 

Ideal t)-, H3.z at-d Data 
------------------------------------------------------------------------------ -------------------_---------------------------------------------------------- 
LD5C:)-L!~~<~~ - Mi :.:ture: 
Route Of Entry - Inhalation: 

8 ” I 
Route Of Entry - Si::irl: 
Route Of Entry - Ingestion: 

,,!zyalth Hazards - Acute And Chronic: 
wcinugenity - NTF: 

.arcinogenity - IARC: 
Carcinogenity - OSHA: 
Explanation Of Carcinogenity: 
Signs and Symptams Of O.,~ere~.~p!~.~~~r~; ;‘;IOL~cntd I CA I 

nrm ,-x-rrJ v 
I F::F; I TANT y-g s )::I i 1.1 A rsj i) 8: y E s ;l: ,?;; 

E’EPEATED ::O:-]TACT . ‘,JAP+JF:S MA’f iz&i,JSE I Fl;:F: I TAT 1 ON TO RESPF:Y TZACT 
:!edi c.31 C,:,r~drt~,~~i~c, Aggre\/atetd 3.y E::pos~tre: 
Emerg:~rfcy 2nd f F: rst Ai d F r~~cediw;z-+!~s : :NHALE:F:EMOVE TG FRESH AIF:, G:[!.JE 'zF;;;!;::+z If 
tJ,!EED ; E'T~'.-.-,, .=;., L ;>,: ,F L>d;: C" ,P'..'Tkl i-' ' {'--if &J LG $,;.jTS ++T!J , -,, F"E; 15 M 1 N; I NGES-j-: 5; I r.]SE ;qcUTf..j; t2;ET , ,_- -z, .b-.e-=lL x.4 r; 7; - .- ..-. ! 

"'~,+l"T"f;lS O,C- - 
ATTEiJTI& For EYES, EFEAT-iIN~ E~YTf~\", 3; O-ZER .z Peru---- 3~E2E_;~'"S"X. 
-------------------_________________I___--------------------------.----------- 

Precaitt ions iar Sat: e Hand? i ng a.nd it5.e 
-------_----------------------------------------------------------~----------- --------_----------______________________--------------------------.------- e-m- 
Steps i< Material ic, Released [cl:- 3piileai: REMiOVE I Gr.4 I TI f-J>] Sl~uHCES , !.JEY~-/-; L2-E 
"!F,E.Cq >jEI=L. A BSrjRE bJ ITH VERMI CUL I fE 08 izTf-!EF; I”t&TEF; I &LS, SLfCH AS .sA\iJD!_lj=1T ! j-y r-l A 1; F; 

?$ PiACE I;\1 CLOSED CONTkINER. l~:sE NiJN SPAF;~:: I NG TOOLS . 1-JEAF: i='F~OF'EF; F;;:OTECT I ~I; 
F APEF 

EJJ 1 F;MENT CURING CLEAN UP. 
Neutral i z i ng Agent: 
Waste Gi,sposal Method: I NC 1 NEF;&Tz I r..] nr ^'*?F;O'JET) I NC f >JERATOF; CR r) 1 S?lJSE ;Z!F 1 :>J 
AF'PRCVED CHEMICAL DUMP IN ACCOitDANCf i4ITH LOCAL,STATE Z< FEDERAL ;;EGUL!2,T :Or.J;;. 
Fr+=.s;\f i -,r,s f-0 -.. ..I be Taken in Handling afid Storing: ;:::EEF' &WA'{ FROM F I F;E , SF';+g'i::::; G:?\ll 

-!-' .-- 
FLAMES.WASH T~OROUGHL'{ AFTEF;: HANDLIpiG.8$TORE ;:\J COOL AND DRY F'LACE.KEEP L 1:~ 
':CNT& I NER I:'~!~SED WHEN NOT 1 ?xj l;SE, 
Cth Er Precautions: A'JO ID C'JNT&CT 1J i TH St:: IN AND EYES. DC) NOT 'JREAT'4 'QApCFiS i<F.. 
y I s-y 1 F ZREATED 
-------_-____------___________I_________------------------------------------- /-~------------------------------------------------- _______-------------_l__l__ 

.- --__--- __.---. --.~-----~. ~-."r,fr,Jl--~~~~sut-es 
----------,,,-,,-L----------------------------------------------------------- ----------------------------------------------------------------------------- 
?espit-atory F'rctection: IF E:(POSD TL'sJ , p.J 1 OSH,'MESA Ai='F'R SELF-CNTND '~ZTLJ~ z>lg .--- : '-' ! *i / I- i 





DOD Hazarduus Materials Information System 
DOT) &1:,5(:, . 5-L 

AS OF 1 ieb $91 

isc: - ;I: 8 5 (-) 

N I I N : i::!:).~~z&:) 12 nwlufaftu' , er "3 i3AGE: ;yt='572 

Fart No. Indicator: A 
Part Number/Trade Name: STODDARD SOLVENT 
----------------------------------------------------------------------------- ______-_--__--------___I________________-- 

General Information 
----------------------------------------------------------------------------- _-_-------------------------------------------------------------------------- 
Safety Data Action Code: 
Safety Focal Point: D 
Record No. for this Safety Entry: !2lr:j 
Total Safety Entries-This Stock No. : c:; 1 3 
status: SE 
Date MSDS Prepared: ;,4OCTS& 
Safety Data Review Date: 29JUNS9 

Supply Item Manager: t:::y 
Item Xame: DRY CLEANING SGLVENT 
Manufacturer's Name: CHASE CHEMICAL CO, INC. 
Manufacturer's Street: ?3546 ~JE:;Ml~ND ST. 

Manufacturer's P.O. Box: 
P~anufacturer '5 City: F'ACOIMA 

anufactturer '5 State: 2A 
Manufacturer '5 Country: 
Manufacturer's Zip Code: ";, 133&-27 15 
~~.~.nu+acturer '5 Emergeritzy Tel ep;::::.~~.~ p.jumber : 813-699-7411 
Manufacturer '5 Information Tele~i'-zo.i-:e Number: 213~875-0881 
"SDS r't-a *parer's Name: 
Freparer's Campany: 
;‘rsp.2t-er ‘5 Street cjy- p-0. Ecj:: : 
Zt-epar-et- ’ .s Ci ty; 

crrJ : Lpairer i i .= State: 
f-"epat-et- 's iio Code: 
Di =tributor/Vendor 
Distributor/Vend& 
Distributor/Vendor 
Zistributor/Vendor 
Distributor/Vendor 
i?istributor/Vendor 
Distributor/Vendor 
Distributor/Vendor 
i3ther MSDS Number: 

No. 1: 
No. 1 CAGE: 
No;. 2:. 
No. Z-CAGE: 
No. 3&s,- 
No. 3 CAGE: 
No. 4: 
No. 4 CAGE: 

FSDS Set-i ai Number : E'GXGM 
Specification Number : F'-D-&s(I) 
Specification Type, Grade, ~I~s;E,: y-ypE 1 

Hazard Characteristic !Code: F4 

i.ype*f Container: DRUM 
Net Unit Weight: 
NRCiState License Nume)er: N / F: 
Net Explosive !Jeight: 



,.A F'ropell ant Weight-Ammo: N i F5: 
i-. i,oast Sl-:.3rd Ammuni t i on Csde: 

----- ================---------------------------==============================----- 
Ingredients/Sj~entity I~~formation 

=--------====---------------------I---------===~================================ 
Fw- -7 ._ p r i e t a r y : ki j v !2 
:,ggredi erlt Actici:T Csjde: 
Ingredient Fecal F'ilint: S 
Iingreaient Sequence No. : i:, 1 
r..j 1 0 :s H (HTEC;Sj ND.: 1 r333497PN 
c;?S .j” :‘U. : ,34742-88-7 

Ingredient: SOLVENT NAPHTHfi , MEDIUM CSLIPHATIC 
Percent: :::. 9 0 
ilSHA F'EL: 1 i:)C:) PFM 
ACGIH TLV: lt:,t:) .F'PM STEL 2<:,(:1 r"F'M 
Other Recommended Li mi t: 



_ - -- _...- ._ _- . _ _ _ ._ _ - _ 



,l?.z,. 

xacttions to be Taken in Handling .z,nd Sturing: STORE IN COOL, ARE& Al&?,',' F!JM 
:OXiDIZEF:S AND IGNITION SOURCES. DET~I:HED :~ToF:~+GED PREFERRED. GfioClr\ic C~NTA I ~4~5;s 
3UF: J, r%jG TF:Ar,/SFf=F:. 
TJ 5 ‘7 e r F recautions: " EMPT'f " C-JNTA 1 NETS Mfi'f TOr,/T$, 1 N RES 1 DUE AND/OF; FIJMES WH I?.-/ 
r"lRE CyPl -.\I -2SIVE. DO NOT CUT,WELD,ETG. 
======-------------------------------=======--------------------------------- ________------------------------- 

izz:tntrj21 MeasCtt-es 
=====================----======----========================================== 

Respiratory F'rotection: NOT E;<j=y=cTED T!-! BE NFCESSARY USE NIOSH/MSHA RESF'IF:ATOF: 
~F;ODlJ~T 1s /-jI=J-ET) 123 IF y-LfJ/F'EL 1s E'~cEE&. 

. 
17 
:.!enti 1 at i 12rt: LiSE Li3CAL EXHAUSTED Tt3 MAINTAIN EXF'OSUHE BELOW TLV/PEL IF NORMAL 
&M 'y!Er$j-IL&TIOr,j 1s I?.] SUFFICIENT. 
Protect i ve Gl oves: RUBBER PLASTIC,3R OTHER IMPERVIOUS 
Eye Ft-otecti on: SAFETY GLASSES OR SF'LASH GOGGLES. 
9ther F'rotective Equipment: AS i?En,UIRED TO MINIMIZE CONTACT. 
'Work Hygienic F'ractices: USE GOOD INDUSTRIAL HYGIENE FRACTICE. AVOID 
IJNj-JECESSAH', i:C;$JT,C,CT, 
Supplemental Safety and Health Data: MSDS NO $353 HMIS:MSDS tLfAS IDENTICAL RO A 
2iiELL OIL y- ,.=,DS EXCEPT ,z+,REA OF C%lPFiPJY IDEh 'TIEICATION HAD BEEN OVERLAID BY CHASE 
::HEMICAL. 

P .s 





Net i='ropellant Weight-Ammo: 
:Z=oast Guard fimmunition Code: 
====================------------------------======================:======----- 

Ingredients/Identity information 
==========================----------------========================:=========== 
Proprietary: NO 
Ingredient Action Cede: : 
Ingredient Focal Point: D 
Ingredient Sequence No.: 01 
NIOSH (F:TECS~ NO.: lr:)0(:)9 19PN 
CAS ND.: 
Ingredient: mdw=F 1 rds ( I act-. bif4PTiiE~Es I cTLt/ AS GIL MIST:SMG/CUM 
Percent: ?9 I) 0 
:zSHA F'EL: 
ACGIH TLV: NOT SPECIFIED 
:Cther Recommended Limit: 

Proprietary: NO 
Ingredient Action Code: 
Ingretiient Focal Point: D 
Ingredient Sequence ?40.: 02 

/&O,H 9 ! ' <ETEC 1 S MO.: 1!:)(3:)79&.A~ 
;s ND.: 

..ngt-edient: ARCMATICSiC-.S! 
Percent: 1 . (:I 
;zSHA pf=l * -A. 
ACGIH TL’J: NOT SPECiFIED 
Gther Recammended Limit: 

F;ropri @tat-y: $jO 
Iagr eijierlt &xti:zn code: 
Ingredient Fatal Point: D 
Ingredient Sequence No.: Q3 
r4 I ~3s~ <F:fECS1 i-40.: C’f 14()t:,C1!:!!:, 
CAS NC. : 71-43-2 
Ingredient: BENZENE- 
Percent: . ..I2 .:" 0 . . 
zSH,Q, F= = il_. lPPM/SSTEL; 1910. iOZ3 
$,CG 1 H TLV : 1cS PPM; AZ;8990 
3thet- gecommended Limit: 

=========----=======-------==----------===========================:=========== 

Physical /Ci-;emi cal Characteristics 
--------------e-e---------- __-__________-______-------------------,----------- ------------------------------------------------------------------.----------- 
Appearance And Odor: :;aL@RLEES L I i;*J I D 

r, ', 7. (; - '.r'7, _-. .^__..__._. 
eltirig P!cint: , 

'\j a p 0 F F f- es.sure ('MM +y/7c; F) : 5.t:; 

Vapor Density iAir=li: 4.8 
Specific Gravity: (ljm 72 
3Ecomposition Temperature: 



3poration Rate 8~~ Reference: I-; ._. .22 [ E:,+. c;CET= j. ) 
.T .zol Iubi 1 i ty In Water: NEGLIGIBLE 
percent Volatile5 By Volume: 99+ 
I/i =.s=l).=i ty: 
p +.j : 
F:;:adi oactivi ty: 
Form i Rad i oact i ve Mat 1 ) : 
Magnetism lmi 11 igaussj : 
3orrosi on Rate CIPY!: 
Autoignition Temperature: 5 ;:I r:) F 
-------------------_--------------------------------------------------------- ------------------------------------------------------------------------------ 

Fire anti Explosion Hazard Data 
--- 

Flash Point: 1OlF/3SC (T. C. C) 
FI ash F’oi nt Method: 
Lower Explosive Limit: 1 . 0 
Zipper Explosive Limit: 6.2 
Extinguishing Media: CO*c2, DF:Y CYZEM I CAL, FOAM, WATEF: SPRAY 

Special Fire Fighting F’rocedurec.: !JSE ;\j f OSH Ar”F’CO’,JE-j I I SIZEA IN FIRES AND CONFINED 
AREA 
Unusual Fire and E;.:ploc,ion Hazards: i‘JONE SF’ECIFIED . USE REASGNAHLE 
CARE.COMBUSTIELE MATERIGL. 

7 

-----------------------------------------------------------------------~----- --------------_-----_____________I______------------------------------------- 
Reactivity Data 

--------------_----_--------------------------------------------------------- ----------------------------------------------------------------------------- 
‘,“- ab i 1 i t y : YE.3 

Jndi t-i ens To Avoid 
Materials To Avoid: 

(Stabi 1 it-y) g {“EAT ~ OPEN FLAMES 
.;fiqpdG kz:jf; I z, 1: : p,;~; y.<fiTEF; 1 AL 

P=,T z,+- do\_!s .!_*&I Decomposi t i on f’rCIa+i \$=+-;2: 3 u_ , 1: 3 A ?,I D ;’ iz a KY-32 orq C.OMEIJ”=T; iON 
L; i :azar8jot_~s polymer i rati orI iIlri=ur-: ;..i;x 
kzt:lncji ti ens To &void i: pal ymer i 2 .s,i: i !z:q ) : NONE SPECIFIED 
__-----__---____-_____________________I_----------------------------------- --- .-------------__----------------~---------------------------------------------- 

.----I--------__---_-----------.----.-.~-.-- ----I-_ --------------------___I________ --- ..- ------ ---..--- - -_-------- - ____- -.-_ -.- ___- --- _________ --------------------------.-.-- 

-- 



, d:R PROFER DISPOSAL. 
Yeutral i z i ng figent: 
+Ja.ste Dizposal Method: DISPOSE ;CiF COLLECTED MdTERIAL IN ACCORDANCE: lil I T’H !,KAL , 
STATE AND FEDERAL REGULATIONS. 
?recau%!.ons to be Tak:en in Handling and Storing: STORE IN COOL, DRY AND kJELL 
+!ENTI LATED AREA. KEEP AldAY FROM HEAT AND OPEN FLAMES. KEEF C13NTA I NE:F: T I GHTLY 
CLOSED WHEN NOT IN IJSE. 
Other Frecautions: AVOID SK IN AND EYES CONTACT. G:O NOT EREATHE WFC!RS. 
-----============------====----------------------------===========~========== 

Control Measures 
------==========------------=====----------------------===========~========== 

Respiratory i’rotection: USE NIOSH AFFROVED RESPIRATOR FOR ORGANIC VAPORS. 
Ventilation: MECHANICAL(GENERAL) RECOMMENDED,LOCAL EXHAUST IF NEEDED 
F’rotective Gloves: IMPERVIOUS 
Eye F’rotectian: SAFET’f /CHEM GOGGLES 
Other F’t-otective Equipment: FULL F’ROTECT I VE CLOTH I NG , SAFET’f SHOWEF: , E’fE i4ASH 
STAT I ON 
!lJork Hygienir F'racticec,: 
Supplemental Sa+ety and Health Data: MSDS K’EVISED :I/83 

_. - 



7-r-P L, ;q 7 ,‘) i-.zs: i-,.2._ 
;...j T t '\ 1 a i 144. ;:) (1) 2 8 5 8 (2 j, 2 iManufacturer ’ 5. CA -iE: C :22325 
‘Fart N 0 , Indicator: A 
F’art Number /‘Trade Name: DR’1’ &AN 1 >jG SOLtJE~.IT 9 F’-D-&=3(3 
-------------------_____________________-------------------------------------- ___-------------________________________-------------------------------------- 

General Information 
_----------------------------------------------------------------------------- ___-_-------------__---------------------------------------------------------- 
Safety Data Action Code: 
Eaf ety Focal Point: D 
‘2ecord No. fur this Safety Entry: (1) i 2 
Total Safety Entries-This S~!~c~:: r,l!x. : r:, 1 3 
Status: 
Date MSDS F’rspared: INTER I M 
Safety Data Review Date: I ?AF‘t?87 
Suppl’y Item Manager: cx 
I t em Name : ZRY CLEAN I NG SOLVENT 
ManctfactL-trer ‘c, Name: O~T,C,t-JjON %‘RtICESS 1 NC. 
Manuf actw-er ’ .z. Street: 536 F; I;IEF; F:C;,CjD 

,_,;zanuf actcirer ‘5 P. 0. tiox : 
.nuf actor-er ‘5 City: EDGEWfiTER 

.~,riuf acturer ‘5 State: NJ 
Manufacturer ’ 5 izolmtntry: ifs 
Manuf actor er ’ E, Z i p iCode: (:)y(:).~y:;- 1 2 (I,5 
~~,..nt-:.f~.ctl-~rer ’ 5 Emerger,cy Tel ep~!t~tr!t~ ;‘<li-imber: 2(>i-9$5-‘?41:)(:; 
Vanufact!-irer ’ 5. Informatiton Tel ~phi~n~ ?tjivimber: 2;:) 1 -‘;;145-$4t:i(:i 
f-!SDS Ft-!zparer ’ 5 Name: 
‘:z’.~ep.~f-er ’ 5 i~~mpafiy: 
F’ p ep 3.r et- ,z. s:tt-eet ,zp- F’.‘J. EdIf: : 
F’ f. e r-c - ;r I”.A, er :5 1-T tri. LziLi. 
i=‘r-@parer- : 5 state: 
prepai-F;r ‘5 zip zode: 

Di stri butor.iVendor No. 1: 
Di.~tribLltoriVendor No. i CAGE: 
9i stri butor/Vendor No. 2: 
3i stri butor /i/encior No. 2 CAGE: 
Distributor/Vendor No. 3: 
Di~t.ributor/Vendor No. 3 CAGE: 
Distri butor/Vendor No. 4: 
Distributor/Vendor No. 4 CAGE: 
Other MSDS Nunber : 
i<SDS Serial Number: BDTSM 
Spec i i: i +z.s% i 0,~~ r&\&et- : F’-r)-&t3#3 
:-- 

- ;?pec 1 + 1 ,x.zt i ori Type , Grade, i=? a.sc,; 
Hazard i3aracteristic Cade: F4 

AJ,n i t f-J+ Tssiie: riFi 
"tj. t t~t-I~sttprf!an~~)n~Qt-ta~tity~ 25. f3Ak -- 

, yp e Cf COiltEti fier i DRUM 
Yet IJni t Weight: 362 LFS 
‘.jKC/Sta+-e ii cerise Number: 
Net Explcrsive Weight: 



‘; e +- F't-npellant Weight-Ammo: 
i:oast Guard Ammun i t i on Code: 
=r================-------=========================================:======----- ---_-- 

Ingredients/Identity Information 
======------------------------======--------======================:=========== 
i-. -roprietary: N 0 
Ingredient &:tion Code: 
yngredient Focal Foint: D .i 
Ingredient Sequence i-40. : Cl 
~1 I :O SH (zTi=CS ) No. : 1JJ8925tsr,c:i _ _ 
t:i;s NO, : 81352-4 1-3 
Ingredient: STODDARD SOLVENT 

Fercent: 1 <:)(:I 
:xSHA i='Ei : 1 <:)!:I F'F'M 
ACGIH TLV: 1::);:) F'F'M; 8931:) 
Other Recommended Limit: 

F'hysi cal :'Chemi cal Characteristics 
======================----===---------------------------------------:----------- 

Appearance And Odor: L 1 ,sH-,- C--,1 ,-VT-,!--3. L u L IL; I-', ,L ;I LIBu1J-J $J,,'c'+A~AC ,!+.~{DEOCARBO$j ;zD(jR 
Boi 1 i rig Fci nt : 323F-..39<2F 

,Jjelt ing S"'ainz: 
3por F:ressure (MM Hg,/7;:; F) : ;z 

,.;apor Density iAir=lI: 4.8 
SpeCifi!= &-a%dj, ty: :>.7E& 
DecompQsiti~In Temperature: 
E++<~p.-Jt-,~,ii on ;;'a& f?< F;e+ere-#ce: ;, ;:':z <lj-SCjy- -*-r----T ) rlic. ; -; 
s<sl Li.b i 1 i +-Y in liiatet- : N(=GL I ;; I FLE 
:7 -2 y- !z '2 n +- I.2 g f -3 +, i 1 e s rJ . I-' y <J !g 1 :-t ;Ti 4 : 1 ". ::I, _. 
c.,,: t - - _ .- L .L i . _ ; 'XC1JZ.A _ y * p, 8 i I ,r i '4 / t... 
... s...: , (_. ia 
-I - ..q ; :‘? .+ ,A _L !I ,z (= +- i ;.;/ i .A \ .: = - ,r . 
F,T-,rm (7.3.2 i g.q.c+&; '.Icz a. , I__ Mat-l!: 
:Y <>. $2 i-i e t i .s m (mi : 1 i ,gaL\.ss) : 
3 *-J ir ;- *v .- .: .d :z. * !Z, T-j s:;iate ( IF'y) : 
Autoigni?ion Temperature: $1 / t::: 
____---__----------------------------~-------------------------------,----------- ..---------------------------------------------------------------------,-----------.- 

Fire and E;;pl;x~,i~zn H,~r,~t-ij Dat.3, 
----I---------------_____________II_____--------------------------------- ----_- ---------------------------------~-------------------------------------------- 

F;TYz,~~~ j, \./i t.f C.st.2 
----------------------------------------------------------------------------- ~-------____-----_------------------~----------------------------------------.-- 
CL -I- .,_ !_ .y. u J, 1 i t '/ : ';T' E 5 
::Zc;f-,di ti c!i;.:. To F;iTl>j, TJ (S"_abi 1 j, f-;;f : y : :3'S .- 1 !CN 1-y SGCF;CEE, FJFEij FLAME ? ;~F&;:;::::~ ~ 'ET*; ~ 



-. - _ ._ _. . . - _ _ .- 

_- --. 

Mater i al s Ti3 Avoi d : STRONG OXIDIZING MATLS. 
Hal: ardoccs Decomposition Products: ‘Zp&.:EON MCpJO:< I DE $4 nFiFiBC]N D I ox I DE 
b-!?azardous Pclymeriration fJccur: “..J f-7 , .k.: 
Conditions To &void (Polymerizationi: 
=======================----======---------------===========~=======:========== 

Yeal++, I+- -, 1 &a-d Data 
==================================---------------==================:========== 
LDS()-LC5(> - Mi :.:tily-s: 
Route i3f Entry - Inhalation: 
fioute Of Entry - Skin: 
Route Of Entry - Ingestion: 
Health Hazards - 4cute And Chroni c: 
Carcinogeni ty - NTP: 
Carcinogeni ty - IARC: 
Carcinogeni ty - OSHA: 
Explanation i2f Carcinogenity: 
Sign5 and Symptoms Gf Overexpa3xe: ANESTHESIA,HEADACHE,NAlJSE~,DIZZINESS,E-K. 
I RR I TAT I PJG TO St::: IN & EYES. 
Medical Conditions kggrevated By Exposure: 
Emergency And First Aid Procedures: INHAL-GET TO FRESH AIR. EYES-FLOOD 
W/WATEF:; SEEK MED ASSIST. SKIN-WASH W./MILD SOfiF’ Z< WATER. INGEST-CALL DOC.$ REMOVE 
ALL CtlNT&M CLOTHING Z< WASH GEFU;;iE RE’ASE. 7 
=====================================-----------==================:=========== 

,-TX F’recaut i or:%5 f :zr Safe Handling and Use 

------------------------------------------------------------------.----------- ___---______--__--------------------------------------------------.----------- 

Eespiratory Protection: &ROVE TL$‘-i,JSE zAR’TF;IDGE RESPIRATOR OR GAS M&SK. 
Ventilation: L-JC#JL EXH (-JR ME-J-jAf,J ;;J;jAF’i=‘F:{:D C;LASS 2 ,=;t,PLOS--PROOF r’j(3’r(3F:, $w IT 
Protective Gloves: IMPERMEABLE 
Eye F’rotection: CHEM GOGGLES 
Other Protective Equipment: kPRON , St::: IN BARR I EF: CREfiM 
Work: Hygienic Practices: 
ST,ippl ement.31 Safety and Hea1 tfi Data: “-D-&SO, T’iF’E I. MSDS NGT DTD. 



DOD Hazardous ??ater-ials Ir:f ormati~on System 
3oD &:::)z(:). 5-L 

n a- ll ..2 *o F i Feb 91 

FSC: -. jS5t.J 

p..j 1 1 rJ = . (:)!::235f=J(:) 12 Manufacturer '5 13AGE: 44h34 
F.3.rt No. Indicator: A 
Fart Number /Trade Name: $MSCO SOL?: 1 OCi5 ++ REGULAR MINERkL SF’13 ITS 
--------====I----=----=-----------------------====================~=========== 

_ - 

-- -- 

- 



,.a& Propellant Weight-Ammo: N / R 
Coast IGuard Ammunition Code: 
_------------------_________________I___--------------------- ------------------------------------------------------------------.-------==== 

Ingredients/Identity Infarmaticn 
=----==========-------------------------------------==============:=========== 
Fropriet.3.ry: NO 
Ingredient Action Code: 
Ingredient Focal F'oint: U 
Ingredient Sequence No.: 0 1 
N I 0 s H lRTECSj No.: 1~:!(:)3~:)45AF 
CAS NO. : 64741-41-3 
ingredient: F’ETROLEUM NAPHTHA (MINERAL SPIRITS) MFR IDENTIFIES F'RODUCT GS THIS. 
ALSO L I STS I NGRED I ENT 02 WITHOUT i=‘ERCENTAGE . 
Percent: : 00 
OSHA PEL: N / t:: 
ACGIH TLV: ?-I / t::: 
Other Recommended Li mi t: 

F'ropr i etary: NO 
Ingredient Action Code: 
;ngr.zdient Focal Point: D 
Ingredient Sequence No.: 02 
NIOSH (RTECS) No.: WJ8925(:>(:;(J 

,/--=Ygj NO. : 8052-4 1-s 
igredient: STODDARD SOLVENT 

F’ercent: N / t:: 
OSHA F’EL: 1 Or:, E’F’y 
ACSIH TL’V: 1 <:,(:I Ff=‘M ; Ssq9!:j 
Other :?:eccmmended ii ;mi t: 

===============================e================================================== / 
Fhysi c.2.i y~C~~-;e:~!i r.21 l~>,~r.~,:tet-i sti cs 

--------------------____________________------------------------------------- .----------------------------------------------------------------------------- 
f~pp+~.~r~nc e And Odor: :;LE,“IR, @Jl~-!T i:,~!-i~F:LEt~S i I ‘;!:-I ID , H’<{DF;OCARBON iz30F: 
Eoi 1 i rig Foi nt: 3 1 (:b-+>5F 
Meltir;g point: $1 ; 1:; 
‘./apc$- F’ressure (MM Hgi7(:) F): 3.1 ;:M@~c~C 

Vapor Density (Air=1 1 : 4.9 (AI21 
Specific Gravity: 0. 788 
Decomposition Temperature: N / 1:: 
fvaporatian Rate & Reference: i:!. lz ;I Bg*qC) 
.?-. :=,c-l ub i 1 i t \ -j In Water: NEGLIGIBLE 
='ercent Valati les By Volume: ? a.?(-) _.> _ 
't) i ~3 ,= ,J 5 i t y : 
pH: pd / t::: 
i~:.~3~i4~a~ti vi f-y: 
Form iRaai=active Matlj: 
Yagnct i sm /-i-y. (milligauss): 

-gf-t-osi on Rate (Ipy) : p,; ,' i::: 

bttoignitiun Temperature: 
---------_-__--_-_______________________----------------------------------.---- ----------------------------------------------------------------------------- 

Fire and E.;pl tgsi 8~~7 s.s.zat-d Data 

.^ -- ----- _ _-..; 



-======================================--------===----=======~===~==-------- 
Fi ash F’gi r,t - . lOlF/39C 
r 1 .asj-, ?oint Method: TCC 
j -..-.- klsS$.,~f E;.;plosii,e Limit: 0 . 7 
Vp,per E;tplosive Limit: 0 . (:I 
E.z.:tir-lgt-i.ishir;g Media: 

DR’f CHEMICAL g CAREON D I OX I DE, FOfiM 
.-“. e,pe,= j, al Fire Fightirrig F-ocpdur~~5: :ijEAF: !zEL;: CO:cjTA I NED BREfiTH I r4G &F’f=‘&G&T!JS. IJSE 
id,C+TEFl TO COOL F i RE EXPOSED Clzj’dTA ‘j’NE?;:S. bEWARE :3F SFREADING BURNING LIaUID WITH 
-!-HE COOL I NG WATER. 
Unctsi-r.31 Fire and Explosion Hazards: NONE 
==================================----------======================~========== 

Reactivity Data 
==================================================================~========== 
S;C,.abi 1 L ty: YES 
!Icxndi ti w-is To Avoid (St&i 1 ity) : HEAT, IGNITION SOURCES 
?hterials Tc, Avoid: STRONG AC IDS , STRONG BASES, OX I D I Z I NG AGENTS, SELECTED AM I NES 
Hazardous Decomposition Products: NORMAL PRODUCTS OF COMBUSTION 
Haz ar dous F’cil ymer i z at i on Ojzcur : NO 
3ondititx-is Te Avoid iPulymerlz.ationl: NONE SPECIFIED EY THE MFR. 
==================================================================~========== 

Health u=+Tard Data 1 Sk& s 
----------------_______ ---------------____----------------------------------------------------------- -------------------------------------------~----~----- 

!-r>5(~)-LC5(~) - Mi :.: ture: N / t:: 
Route Of Entry - Inhalation: Y E s 

-%tite Gf Entry - Skin: YES 
.ute Of Entry - Ingestion: Y E S 

He.31 ,th Hazards - Acute And Chy~ni c: pRODlJi:T 1s 1 RRI-/-&-j-ING J-0 E’,‘ES ANT) MQ~I:US 

MEMBRANES. F’ROl...ONGED-REPEATED EXP:zSlJF:E tqAY LEAD TO PAINTER ‘S SYNDRCIME. 
3EL I EERATEL’{ jzONCEN-/-RATI /-,jG AND ; NH@,L I r.JG TH 1 S ?RODUCT MAY FE HARMFUL- :Z?? FATAL. 
lIarr; -.I.. rjcjgen i t.j - r..j T p : r..j 0 
P.s.rei nager,i ty - I ARC: r,.j 0 
Cap-c 1 yi og e,-! i t y - iJSHA : p.10 
r 1 . . - , ijl.. p .L anat i on IIf i:.3rt=ipi=igenity: ,+; p. ;, ! i L-8 
:= 2 -l.t gns .s.nd Sy,npt,xm=, Of n?.,~ere~.ipo.~,i-;re: EYE : I F;:R I TAT I ON, BtiRN I NG , TEAR I NG * 
!;$I: 1 >s,/ : ~EI~L~,+~./GED E j(pOSf-iF:E sz&USE’ I-)F;‘,’ 1 :%jG , CF;$Cf::: I NG. 1 NHALED: 3ESF 1 RGTOI;!‘f T Fl-, 7 T,.-% -!- T :-:a I 

iIErdTF(AL r.,JEF:tjQUS SYSTEM DEPRESS 13N , DFlOliJS 1 NESS , u i L 
.‘ r-%F, .& / .T‘! : a. 4 i Y ) 

m. T 7 i’ 1 NESS , LOSS OF ;~j~-f]F;~ 1 N,G,T I Or..; , 
?AT 1 GbE. INGESTED: Gi I 1 XR 1 T;T 1 Op.4 , -~,Ex~TR,CjL Nf=R’&JUS SYSTEM DEPRESS f Cr%: !, DROWS 1 NES:; ~ 
D:Z:INESS,ETC, 
Medical i~cmditions Aggravated By Ex;~)sL~t-e: ASTHMA & SIMILAR RESF’IFIATCR’f 

=ji~CJZA.~E,Z. 

Emergency And First Ai d Procedures: E’{E/Sk::IN: ,i= IIISH W 1 TH lijA-/-EF; ~ 1 F 1 RF; 1 T,&T: Cr..: 

PERSiSTS,CALL A PHYSICIfiN. I P4-lALED: F:EMO’v’E FROM EXF’OSURE. IF BREATH I: NG 
D If=Fi:FU L-I-Y, GIVE OXYGEN AND GET MEDIC&L ATTENT I ON. INGESTED : DO NOT I ‘4DCCE 
‘.‘3M 1 T I NG . 
~~_-----_________----------------------------------------------------- 

GET IMMEDIATE MEDICAL ivx~4-m3~. 
-----------------_------------------------------------------------------------ -------- 

Pt-ecauti uns f17r Safe Hand1 ing Etnd Cse 
------------------------------------------------------------------------------ ~----------------------------------------------------------------------------- 
Steps i+ Material i.5 Released op- :~~~~le~: ELipqIqfiTE sou~cf=s iIF :gLjiTi:2rsj >-.. i? n L‘ii’-Q 

VENT I LATE AREA z, ;.::EEF’ OIJT OF DF:A 1 :sjS, SEWERS GF: $jATERlJk’,‘S. ABc.J-JfqF or51 :f ;.;ERy- 
YGTEF; 1 AL. STORE IN T i GHTL”f !ILOSED C3NTA I NERS FEND I NG D I SFOSAL. 

in3utr.31 i 7; &yen_t_:_ _.._ NQJ$e ____ ___.__ _. ... .. ._~. hi-. 
caste 3i sposal Method: CI 1 S F’ 0 S E 1 ,;:’ 2 ,f ;ij ;TEDEF;AL , 3T:q-/-E , !JCAL ;Z;E,sUL;,T I ;;N:s * i.+:.: 1: .s 

SIJGGESTS I /‘ii= I pJEF:bT 1 !lPJ. 

F’r2cautj. ens to be Taken in Hand1 i ng .g. r-1 d :ztori rig: STOfE TI GHTL’j’ !zL[2SEz i .%: TL: ;L; 



. 

:30L, 3RY, MLL VENTILATED AREA, FREE FF:CiM I FJ-4 1 T 1 !zbJ :;OUF$TES. 
--P 

20 NOT C!JT, WELD, GF; I f..JD ? 
- i !a, ~ !;N CizNTA 1 r,/ERS. 
iz::ther ."recauti c)ns: EMPTY CONTA I FJEF.:' ?A'{ I~~JNTA i N RES IDL!E CR VAPORS ,, EXPL:>S I Cr.; 
+&Z&D. TREAT WITH DUE RESPECT. 
=================-------------------===============================~========== 

Cor,trol Measures 
============-------==------------------===========================~========== 
Fespiratory Protection: USE r:fOSH F:ESFIRATOR FC)H r3RGANIC VAPORS ZFi SUFPLI Es AIF 
;;".:E=F'i RATOR IF EXPOSED OVER TLV. 
Vent i 1 ati an: USE LDCAL EXHAUST TG MAINTAIN EXFOSURES BELOW TLV. 
Fr9tectiv.e Glaves: IMPERMEABLE 
E.ye Ft-ritecti a-i : SAFE’TY GLASSES OR SPLASH GOGGLES 
‘Zther F’rotecti ve Equipment: SAFETY SHObJER/E‘t’E WASH. I MPERV 10% CLClTH I i'4G I S 
KECOMMENDED FOR OF’ERAT I ONS WHERE SPLASH I NG AND CONTACT ARE ROUT I NE. 
AGrk riygienic F’racticzs: USE NORMAL CHEMICAL HYGIENE F!?ACTICE. 
SLippf ElFlental Safety and Health Data: DATE OF ISSUE OF MSDS:6/i6/W’;PkODUCT C=C)DE 
z+~:I:x:,~; y$fjS EECEICJED; MA’{ 6, i988. 

. 
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