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1.0 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 Air 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.

1.1 Historical Perspective

The Hazardous and Solid Waste Amendments (HSWA) permit (No. H044-144053) 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 Remedial
Investigation performed at NAS-Key West from May 1990 to December 1990 by IT.

This work plan has been developed for the six SWMUSs 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

IT 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.

1.2 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.

* Stage 1 - Sites requiring an RFI

- SWMU No. 4 - AIMD Building A-980

TA/3-93/696392-10\WORKPLAN 1 - 1
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- SWMU No. 5 - AIMD Building A-990
- SWMU No. 7 - Building A-824

o Stage 2 - Sites requiring additional RFI work
- SWMU No. 1 - Boca Chica Open Disposal Area

- SWMU No. 2 - Boca Chica DDT Mixing Area
- SWMTU No. 3 - Boca Chica Fire Fightino Trainin

(e 4 N
AVANS AN AT WS Wrdiiwih A Lliw A Léllml Llwulls L 21wl

. 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

o Stage 4 - Sites requiring Phase I Remedial Investigations

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

T~ £A11
11IC 101N

Asvre bt mer o Aaameilea A mrasmemnmnle s e P,

Wiilg SE€Ciidns acscrioc the approacics, and the tec nmqucb 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)

Tnts 13 T axy oot citac
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

Dersonnel past contractors, and work IT conducted during the Phase I Remedial Investigation
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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 Climate

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 m1t1gate advancing cold fronts. Easterly tradewinds and sea breezes

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

2.3 Biological 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, Leatherback 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 Rat, 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 Hydrogeology/Geology

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 Largo 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 2-1 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. Hence, 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 as 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 filled 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

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-Key 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 potentially
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 RFI or
additional RFI work. This section presents the rationale used to separate the sites into stages
of work. Stage 1 sites are composed of SWMU's that require a complete RFI in accordance
with the HSWA permit (No. H044-144053). 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 - RFI 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:

o Stage 1 - Sites requiring a RFI

- 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
o 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

The 6 SWMU sites are identified in the vicinity map shown in Figure 3-1. 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.

3.1 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.

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 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 indicates the presence of utilities.
Authorization for drilling will be obtained from NAS-Key West prior to commencement of
drilling activities.

3.1.2 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 Characterization

Waste characterization will be performed at the Stage 1 sites in conjunction with 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 v

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 RFI 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 an nalyses of soil borings will be

VIVELL IUW 411 Ut SRpELAS AUVL LaLAL VURAARAVI. LGNSy va. ASNSRA NSNSEAAA

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.

3.1.5 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 locking
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 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.

3.1.7 Background Characterization

Background samples are scheduled to be obtained for all SWMU sites at NAS-Key West. 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.

3.1.8 Preliminary Biological 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 biological
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 ARARSs 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
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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 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 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 wiil
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.

.
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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 to 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:

Selection of chemicals of potential concern
Exposure assessment

Toxicity assessment

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).

P PRpTp.) Ay

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:

. Receptor survey
Exposure pathway analysis
. 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 inciude 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 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.
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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 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 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 vaiues
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 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. 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 environmental receptor
populations.

3.1.10 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 Comprehensive
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 Protocols (CLP)
as specified in Statement of Work (SOW) 288. Almost all Appendix IX parameters are
amenable to CLP methodology except for chlorinated herbicides and organophosphorus
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 Method 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-1 in Appendix A lists sample media, numbers, and recommended analysis methods
for each site.

3.2 Stage 1 - Sites Requiring a RFI
Sites requiring an RFI are as follows:

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

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

. Review the existing site data and relevant regulatory guidance

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

o Identify other contaminants which may be migrating from the sites

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

o Delineate the potential contaminant migration pathways at the three sites

. 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 - AIMD Building A-980

3.2.1.1 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 3-1. The area is shown in detail in Figure 3-3. In the late 1960s, 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 gailons 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 (DECM/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 disposed 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 connected 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 3-1 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.

3.2.1.3 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.

3.2.1.4 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).

3.2.1.5 Waste Characterization

Results of the initial soil sampling (Table 3-1) indicate that soil contamination from metals and
petroleum hydrocarbons exists in the areas of the two in-ground storage tanks. The
investigation to determine the extent and magnitude of contamination wiil 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 3-1) 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 1-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 F> 400° | >400°F 135°F >400°F | >400°F

Corrosivity 5.56 7.54 7.4 2.93 7.68 7.28

Reactivity
Air None None None None None None
H,0 None None None None None None
CN Slight None None None None None

EP Tox
As <.01 <.01 <.01 <.01 <.01 <.01
Ba 4.0 10.1 7.7 4 4.8 3.0
Cd 8.3 10.2 10.0 .5 3.0 2.4
Cr 6.2 18.6 9.6 <.01 3.0 2.0
Pb 21.7 10.4 8.2 2.7 3.4 4.16
Hg 1.33 1.55 1.5 7.72 4.8 1.8
Se <.01 <.01 <.01 <.01 <.01 <.01
Ag .05 <.01 <.01 4 <.01 <.01

TOX 2.0 0 10.0 250 5.0 15.0

Oil/grease 3000 0 550,000

Trichloroethane 0 0 5.0 125 20 10.0

PCBs 0 0 0.0 25 0 2.0

% H,0 99 30

Xylene 2 2 2 20,000 0 5.0

TOC 2400 20 30 400,000 | 90 65

MEK 0 0 500 0

Methylene chloride 0 10

Toluene 5.0 5.0 2.0 50 5.0 8.0

Conductivity 18,000 2800
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NOTE:
' Sample collected from south excavation
2 Sample collected from north excavation
1 All values in mg/t unless otherwise indicated
|i Refer to Figure 3-3 for sample locations
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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
surficial sample (0-1 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:

o Volatile Organic Compounds

o Polynuclear Aromatic Hydrocarbons
J Polychlorinated Biphenyls

o Metals

3.2.1.7 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 (S4MW?2) will be analyzed for Appendix IX parameters and the other
groundwater sample will be analyzed for the following:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls

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 S4SS1 will each be analyzed for Appendix
IX parameters. The remaining two surface water and sediment samples will be analyzed for
the following:
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Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls
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 (0-1 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
S4BG1. All background samples will be analyzed for Appendix IX parameters (excluding
dioxin/furan compounds).

3.2.1.10 Preliminary Biological Hazard Assessment
A preliminary biological hazard assessment will be performed at this SWMU as described in
Section 3.1.8.

3.2.1.11 Baseline Risk Assessment
A baseline risk assessment is not proposed to be performed at this time.

3.2.1.12 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 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).

3.2.1.13 Sample Analysis Summary
At the AIMD Building A-980 the following media and number of samples will be submitted
for laboratory analysis.

Soil - 20
Groundwater - 3
Surface water - 4
Sediment - 4

Table A-1 in Appendix A lists the number of samples, media, and recommended analysis
methods.

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

3.2.2.1 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 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Lead, mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Cadmium, mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
pH 8.41 7.98 7.76 8.90 8.16 8.36 7.78 6.84
Methylene Chloride, ppm <40 <40 <40 <40 <40 <40 <1.0 <1.0
Phenols:
Phenol, ppb <250 640 820 <500 <500 <500 <25 -
2-chlorophenol, ppb <250 <500 <500 <500 <500 <500 <25 -
2-nitrophenol, ppb <250 <500 <500 <500 <500 <500 <25 -
2,4-dimethylphenol, ppb <250 <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 <250 -
4-nitrophenol, ppb <250 <500 <500 <500 <500 <500 <25 --
4,6-dinitro-o-cresol, ppb <2500 <5000 <5000 <5000 <5000 <5000 <250 -
Pentrachloropehnol, ppb <250 <500 <500 <500 <500 <500 <25 -
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"Black Beauty," 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 NAS-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 (0-1 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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Phenol

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 (SSMW2) will be analyzed for Appendix IX parameters. The other
sample will be analyzed for the following parameters:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Phenol

Metals

3.2.2.8 Surface Water and Sediment Investigation

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 in 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:

. Volatile Organic Compounds
L Polynuclear Aromatic Hydrocarbons
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] Phenol
. 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 (0-1 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
1111 ha Anllantad Franm lanntinn CECQ2 A1l hnnalroenn smmmlacn w31l lan annlerrad fAe A cmaenedie

will be collected from location S558S3. All background samples will be an: YZ€4 101 hppcnum

IX parameters (excluding dioxin/furan compounds).

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

3.2.2.10 Preliminary Biological Hazard Assessment
A preliminary biological hazard assessment will be performed for this SWMU as described in
Section 3.1.8.

3.2.2.11 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.

3.2.2.13 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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Soil - 12
Groundwater - 2

Surface water - 3
Sediment - 3

Table A-1 lists the number of samples, media, and recommended analysis methods.

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

3.2.3.1 Site Description

Building A-824 is located to the west of US 1 on Boca Chica Key as shown in Figure 3-1.
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 Blasland, 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 "re-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 resuits of the sampling. Soil samples SS-01 and SS-03 contained 1,1-
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 Investigation

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 used 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
Page 1 of 2

Purgeable Halocarbons (601/8010) ND ND ND ND ND ND
1,1-Dichloroethene - 8.4 ug/kg - 18.2 ug/kg - - - -
{Vinylidene Chloride
uo78)

Purgeable Aromatics (602/8020) ND ND ND ND ND ND ND ND

Semi-Vol (BNA) GC/MS (8270) NA ND ND ND ND ND NA
Pentachlorophenol 6400 ug/kg
(U242)

Hazardous Waste Characteristics
EP Tox Metals (mg/L)

* Barium (0.100*) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

¢ Cadmium (0.005*) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.007
® Chromium (0.010%) 0.018 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.130

* Silver (0.010*) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
* Arsenic (0.010%) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
¢ Lead (0.010%) <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
® Selenium (0.005%) <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
* Mercury (0.0005*) <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
* ignitability (flashpoint) >65°C >65°C >65°C >65°C >65°C >65°C >65°C >65°C
¢ Corrosivity NA NA NA NA NA NA NA NA

® Reactivity (releasable <0.20 mg/kg <0.24 mg/kg <0.24 mg/kg <0.24 mg/kg <0.25 mg/kg <0.24 mg/kg <0.26 mg/kg <0.01 mg/kg

H,S)
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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
Page 2 of 2

® Reactivity {releasable <0.02 mg/kg <0.02 mg/kg <0.02 mg/kg <0.02 mg/kg <0.02 mg/kg <0.02 mg/kg <0.03 mg/kg <0.001 mg/kg
cyanide)
“ TOC (Total Organic Carbon) mg/kg 2200 4000 8500 5500 1300 9600 2700 NA
TOX (Total Organic Halogen) 200 380 <100 <100 <100 <100 <100 NA
mg/kg
NOTE:

ND = Not Detected
NA = Not Analyzed
* = Detection Limit
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One surface soil sample (0-1 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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pentachlorophenol

Polychlorinated Biphenyls

Metals

3.2.3.7 Hydrogeologic Investigation

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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pentachlorophenol

Polychlorinated Biphenyls

Metals

3.2.3.8 Surface Water and Sediment Investigation

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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pentachlorophenn]

Polychlorinated Biphenyls
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 (0-1 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 specific 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.

3.2.3.11 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:

Soil - 20
Groundwater - 3
Surface water - 4
Sediment - 4

Table 3-1 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:

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

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

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

. 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.

3.3.1 SWMU No. 71 - Boca Chica Open Disposal Area

3.3.1.1 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 3-1. 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 burn 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 burn 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 plle.z Much: is“subject tot

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 burn 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 (TDS), and US EPA priority pollutants. Generally, the
analytical results listed the TDS range from 24,000 to 42,000 ppm. Acid extractable,
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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/1)
higher than 10 ug/l. Of the metals analyzed, concentrations of mercury (0.01 mg/l), copper
(0.06 mg/1), 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 burn area and contain
no contaminants. The presence of contaminants in monitoring wells KWM-05 and KWM-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) 17-550.310 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 organics 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 Hydrogeologic Setting
The following discussion presents the geologic and hydrogeologic setting existing at the site.

Information derived from the borings instailed 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 fill 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 fill 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 4-1. 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 meg/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 10 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 locationis 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 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.

3.3.1.4 Ambient Air Monitoring
For health and safety purposes, an OVA will be used during all subsurface work as required
by the HSP.

3.3.1.5 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 locations in
Figure 3-6. Four samples will be collected near former borings that were installed in the Burn
Area. The remaining one sample will be collected from a location within the debris area.
Surface soil samples (0-1 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 SIMW-1 and SIMW-2 are proposed to be installed in
locations shown in Figure 3-6 so as to further refine the monitoring well network. Details 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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SIMW-1 will be analyzed for Appendix IX parameters. Existing wells on site will also be
sampled. The groundwater samples from Monitoring Well SIMW-2 as well as from all the
existing wells will be analyzed for:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pesticides

Metals

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

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.

3.3.1.8 Surface Water and Sediment Investigation

Three surface water and sediment samples (S1SS1, S1SS2 and S1SS3) will be collected from
the locations shown in Figure 3-6. The surface water and sediment sample collected from
location S1SS2 will be analyzed for Appendix IX parameters. The surface water and sediment
samples collected from location S1SS2 will be analyzed for the following parameters:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pesticides

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 (0-1 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 S1SS3. All background samples 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.

3.3.1.10 Preliminary Biological Hazard Assessment
A preliminary biological hazard assessment will not be performed because a baseline risk
assessment will be performed instead.

3.3.1.11 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:

Identification of chemicals of concern
Exposure assessment

Toxicity assessment

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
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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.

3.3.1.12 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.

3.3.1.13 Sample Analysis 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.

Soil - 5
Groundwater - 11
Surface water - 3
Sediment - 3

Table A-1 in Appendix A lists the number of samples, media, and recommended analysis
methods.

3.3.2 SWMU No. 2 - Boca Chica DDT Mixing Area

3.3.2.1 Site Description

The location of the Boca Chica DDT Mixing Area is shown in Figure 3-1. 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
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tank and a 1,000-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 mav also have occurrad when nesticide

.
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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 (Jul
man-made dramage dltch 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 1-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

indiratad tha nf nactinidag the thhn onsmenllioe e srem

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 delta-BHC
were detected.

During the Phase I RI 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 RFI 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 10 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 (0-1 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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls/Pesticides
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 S2MW-3 will be installed at the
locations shown in Figure 3-8. The soil boring locations S2SB1, S2SB4 and S2SB6 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 confirm the hydraulic gradient and the direction of groundwater flow.

Groundwater samples will be collected from monitoring wells S2MW-1, S2MW-2, S2MW-3
and the three existing wells.on site for a total of six (6) wells. The groundwater sample
collected from monitoring well MW5-1 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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls/Pesticides
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 $2SS-1 and
S28S-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 (0-1 ft.) and subsurface soil will be collected from the vicinity of sample
location S2SB-2. The background samples for groundwater will be collected from S2MW1
and for surface water/sediment from location S28S-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.

TA/3-93/696382-10\WORKPLAN 3 ’5 O



P

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

3.3.2.70 Preliminary Biological Hazard Assessment
A preliminary biological hazard assessment as described in Section 3.1.8 will not be performed
for this SWMU.

3.3.2.11 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:

Identification of chemicals of concern
Exposure assessment

Toxicity assessment

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.

3.3.2.72 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.

3.3.2.13 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:

Soil - 16
Groundwater - 6
Surface water - 2
Sediment - 2

Table A-1 in Appendix A lists the number of samples, media, and recommended analysis
methods.

3.3.3 SWMU No. 3 - Boca Chica Fire Fighting Training Area (IR Site 10)

3.3.3.1 Site Description

The Boca Chica Fire Fighting Training Area is located on Boca Chica Key and is shown in
Figure 3-1. 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 JP-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 KXWM-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 Appendix 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 Hydrogeologic 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 meq/g.

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 3-11. 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
1-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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Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls

Metals

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, S3SMW-1, will be
installed downgradient of KWM-18 in the location shown in Figure 3-10. Additionally, two
monitoring wells, SAMW2 and S3MW3, will be installed at the center of each fire fighting
training area at the same location as soil borings S3SB1 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:

Volatile Organic Compounds
Polynuciear Aromatic Hydrocarbons
Polychlorinated Biphenyls

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 IX parameters. The
remaining surface water and sediment samples will be analyzed for the following parameters:

o Volatile Organic Compounds
. Polynuclear Aromatic Hydrocarbons
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. Polychlorinated Biphenyls
. Metals

3.3.3.9 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 (0-1 ft.) and subsurface soil will be collected from the vicinity of sample
location S3BG-1. The background samples for groundwater will be collected from MW10-1
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 Biological Hazard Assessment
A preliminary biological hazard assessment as described in Section 3.1.8 will be performed
for this SWMU.

3.3.3.11 Baseline Risk Assessment
A baseline risk assessment is not proposed at this time.

3.3.3.12 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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Soil - 6
Groundwater - 8
Surface water - 4
Sediment - 4

able A-1 in Appendix A lists the number of samples, media, and recommended analysis

TA/3-83/696392-10\WORKPLAN 3'60



4.0 Characterization of Installation Restoration Sites

The sites contained in Section 4.0 are the Installation Restoration (IR) sites requiring Phase
11 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 confirm the
presence or absence of media impacts.

The IR sites are grouped accordingly:

o 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

. 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 4-1. 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 ficld 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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4.1 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.

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.

4.1.1 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.

4.1.2 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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4.1.3 Waste Characterization

Waste characterization will be performed at the Stage 4 sites in conjunction with 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 confirm 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-RI 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.

4.1.5 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 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.

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 representzitive
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 2.4.2 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
(TAL/TCL) 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 will be based on field judgement and conditions as
encountered by the Field Operations Coordinator during the field activities event.

4.1.8 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 ARARs; 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 mammais
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

TA/3-83/696382-10\WORKPLAN 4'7



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 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.

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

Selection of chemicals of potential concern
Exposure assessment

Toxicity assessment

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 A ment Guidance for nd, Vol I: Hum
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Evaluation Manual (USEPA, 1989). The methodology used in selecting chemicals of potential
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:

Receptor survey
. Exposure pathway analysis
o 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 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 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. Estimated
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 (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 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. 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.

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.

4.1.10 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 Comprehensive
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.

Volatile organic compounds, polynuclear aromatic hydrocarbons, pesticides/PCBs and metals
will be analyzed according to CLP as specified in Statement of Work (SOW) 288. 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-1 in Appendix A lists sample media, numbers, and recommended analysis methods
for each site.

4.2 Stage 3 - Sites Requiring Additional Rl 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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IR Site 1 - Truman Annex Refuse Disposal Area
IR Site 3 - Truman Annex DDT Mixing Area
IR Site 7 - Fleming Key North Landfill

IR Site 8 - Fleming Key South Landfill

the investigative process has

o be studied during this phase:

»-n:::
g
i
7]
’-h
9«
?’:"
-4
@,
8 o

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

o 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.

4.2.1 IR Site 1 - Truman Annex Refuse Disposal Area

4.2.1.1 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 4-1) 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 landfill
extending beyond the natural shoreline. Data from the Phase I-RFI 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.

4.2.1.2 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, 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 (TDS) and the US EPA priority pollutants,
including volatile organic compounds (VOCs), acid and base neutral extractable compounds,
pesticides, polychlorinated biphenyls (PCBs), and metals. The analyses of groundwater
samples from monitoring wells KWM-01 and KWM-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 for 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 MW1-2 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 inorganic
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 Hydrogeologic 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, fill 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
fill 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 ground surface
to 2 feet BLS in Borehole MW1-2. 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 8.13, 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 sampfe is 2.49
x 10 centimeters per second (cm/sec) 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 fill 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 MW1-2 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 1.5 feet.

4.2.1.3 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.

4.2.1.4 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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4.2.1.5 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.

4.2.1.6 Soil Investigation

Soil samples will be collected from the six soil boring locations I1SB-1 through I1SB-6 shown
in Figure 4-2. Surface soil samples will be collected from the first 12 inches of soil from all
soil boring locations. At soil boring location I1SB-1 and I1SB-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 I1SB-2 will
be submitted for analysis of the list of TAL/TCL parameters. One subsurface soil sample
from each boring will be analyzed for TCLP parameters and the remaining samples from
boring locations I1SB-1 and I1SB-2 will be analyzed for the following:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pesticides/Polychlorinated Biphenyls
Metals

At soil boring location I1SB-3 through I1SB-6, (in addition to the surface samples) soil
samples will be collected from 3 feet below grade. All samples collected from boring
locations I11SB-3 through I1SB-6 will be analyzed for Appendix IX metals.

4.2.1.7 Hydrogeologic Investigation

In order to achieve a betier 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 groundwater.
Groundwater in monitoring wells MW1-1 and KWM-01 have lead contamination onlv slichtlv

ndwater in monitoring wells MW1-1 and KV ave 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 MW1-2. 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 (I1IMW-1, IIMW-2 and
[IMW-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
Ocean. One groundwater sample collected from monitoring well MW1-2 will be analyzed for
the list of TAL/TCL parameters. Groundwater samples will also be collected from the
monitoring wells and the samples will be analyzed for metals and pesticides/PCBs.

4.2.1.8 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 11SS4 will be analyzed for the list of TAL/TCL parameters. The remaining samples
will be analyzed for metals and pesticides/PCBs. A total of six ocean water samples will be
collected.
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4.2.1.9 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 be.collected from location 11SS6. 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.

4.2.1.70 Preliminary Biological Hazard Assessment
A preliminary biological hazard assessment as described in Section 4.1.8 will be performed
for this site.

4.2.1.11 Baseline Risk Assessment
A baseline risk assessment is not proposed at this time.

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

4.2.1.13 Sample Analysis Summary
At the Truman Annex Refuse Disposal Area, the following media and number of samples will
be submitted for laboratory analysis:

Soil - 14
Groundwater - 10

Surface water - 6
Sediment - 6
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Table A-1 in Appendix A lists the number of samples, media, and recommended analysis
methods.

4.2.2 IR Site 3 - Truman Annex DDT Mixing Area

4.2.2.1 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 1970s, the location was used as a DDT mixing area. Powdered
DDT concentrate was mixed with water and temporarily stored in 55-galion 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 2 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 RFI 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 considered 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 leaching
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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 confirmed 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., fencing); (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 Hydrogeologic 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 0-5 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 Qolite
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 due to the
occurrence of carbonate properties in soils/rocks in the area. The ion exchange capacity was
89.97 meq/g.

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 (ppm).

The permeability of the composite soil sample is 6.55 x 107 cm/sec, 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 a 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 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.

4.2.2.4 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 Investigation

In order to further delineate the extent of soils contamination, five additional soil borings,
I3SB-1, I3SB-2, I3SB-3, I3SB-4, and I3SB-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 I3SB-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 Investigation

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 I3MW-2) are proposed in the locations shown in Figure 4-4.
The soil borings I3SB-3 and I3SB-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 and analyses program was recommended by IT to obtain analytical
data for groundwater and soil. Background samples for soil and groundwater will be collected

Lo Vsl e TAIOMY Y .1 YOR L£YIYIT 1 ekl ol Yl Lo ALl 12_L L YA Y irYieNY
1101 10C4U0NS 1935-) dlUu 12ivivw-1, ICSPCCUVELY 4dlll dildiyZed 10D UIC 1St O 1AL/1UL
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.

4.2.2.11 Baseline 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) suggests that the risks associated with all
chemicals of concern via all exposure pathways should be evaluated in the risk assessment
process.

The specific tasks of the quantitative baseline risk assessment are:

Identification of chemicals of concern
Exposure assessment

Toxicity assessment

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 heaith.

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

4.2.2.13 Sample Analysis Summary
At the Truman Annex DDT Mixing Area, the following media and number of samples will
be submitted for laboratory analysis:

Soil - 20
° Groundwater - 5
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4.2.3 IR Site 7 - Fleming Key North Landfill

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 anmm]]u into various excavated trenches between 1952 and

VWi GASWVNWAS WA flliiuidal i WALWALWA WL VY WAL Ao de GUINS

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 Key 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 pH, specific
conductance, US EPA priority pollutants, and TDS. Resuits 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, KWM-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 Hydrogeologic 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 MW7-2. 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 MW7-3 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 conducted 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 fine 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 as 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 first 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 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 record groundwater levels.

Groundwater levels will be collected at hourlv intervals for a neriod of an;Qximate]y 4 weeks
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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 well points,
groundwater samples will also be collected from ten existing on-site monitoring wells. The
groundwater samples collected from location I7MW-7 will be analyzed for the list of
TAL/TCL parameters. The remaining samples will be analyzed for the following parameters:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
o 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 location 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 I7MW?7 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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Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
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 I7SB-4. Background groundwater ocean water and sediment samples will be
collected from sample location I7TMW-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 Prelimin ary Biological Hazard Assessment

iy
A preliminary b

at this site.

4.2.3.12 Topographic Mapping and Site Surveying

A field survey will establish the horizontal and vertical control of the new well points, 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 wiil be
submitted for laboratory analysis:

Soil - 8
Groundwater - 20
Surface water - 10
Sediment - 10

4.2.4 IR Site 8 - Fleming Key South Landfill

4.2.4.1 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 landfill 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 partiaily 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, respectively.

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 detected 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 concern. 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 contamination.
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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Geologic and Hydrogeologic Setting
The following discussions present the geologic and hydrogeologic setting existing at 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 BLS 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 10, 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 fill 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 infiltration 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 well
at this site. Sea level data were compiled also during this time interval to assess tidal

influences on eroundwater levels. The correlation of the high and low water readines between
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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, proposed 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 Investigation

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 TAL/TCL 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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pesticides

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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pesticides

Metals

4.2.4.9 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 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 I8SS10. The 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 impact studies.

4.2.4.70 Preliminary Biological Hazard Assessment
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 will have an appropriate
horizontal scale to show pertinent site features and all elevations will be referenced to MSL.
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4.2.4.12 Sample Analysis Summary
At the Fleming Key South Landfill Area, the following media and number of samples will be
submitted for laboratory analysis:

Soil - 8
Groundwater - 19
Surface water - 10
Sediment - 10

4.3 Stage 4 - Sites Requiring Phase | Remedial Investigations
Sites requiring Phase I Remedial Investigations are as follows:

AOC Site A - Demolition Key Open Disposal Area
o AQOC 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:

o Review existing site data and relevant regulatory guidance

o Identity contaminants which may be migrating from the sites both
quantitatively and qualitatively

. 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.

4.3.1 AOC Site A - Demolition Key Open Disposal Area

4.3.1.1 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 4-1. 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
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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
drains 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 final disposal. The area presently is not being used for
burning or demolition.

4.3.1.2 Existing Data
To date no assessment activities have been performed at this site.

4.3.1.3 Utility Survey
There are no utilities present at Demolition Key. Therefore, a utility survey will not be
performed at Demolition Key.

4.3.1.4 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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4.3.1.5 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 O 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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pesticides/PCBs

Metals

One sample will be analyzed for the following parameters:

Total Organic Carbon (TOC)
. 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 TAL/TCL parameters.

4.3.1.7 Hydrogeologic Investigation

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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Pesticides/PCBs

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.

4.3.1.9 Background Sampling
A background sampling and analysis program was not recommended by IT at this time.

4.3.1.10 Preliminary Biological Hazard Assessment
A preliminary biological hazard assessment will not be performed at this site.

4.3.1.11 Baseline Risk Assessment
A baseline risk assessment is not proposed at this time.

4.3.1.12 Topographic Mapping and Site Surveying
A field survey is not proposed at this time because the environmental sampling is preliminary
in nature.

4.3.1.13 Sample Analysis
At the Demolition Key Open Disposal Area site, the following media and number of samples
will be submitted for laboratory analysis:

. Soil - 9
. Groundwater - 1
. Sediment - 2

Table A-1 lists the number of samples, media, and recommended analysis methods.

4.3.2 AOC Site B - Big Coppitt Key Abandoned Civilian Disposal Area

4.3.2.1 Site Description

The Big Coppitt Key site in question is part of Big Coppitt Key. Figure 4-11 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

TA/3-03/696392-10\WORKPLAN 4-50



e

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 drain 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 sampies will be
collected at the top of water table (estimated to be 1/2 to 1 foot below grade). Soil sample
locations are shown on Figure 4-11. 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
TAL/TCL parameters. One sample will be submitted for analysis of the following parameters:

TOC
o Grain size, ion exchange, pH, density, moisture

Three samples will be submitted for the following parameters:

Volatile Organic Compounds

Polynuclear Aromatic Hydrocarbons
- Polychlorinated Biphenls

Metals

4.3.2.7 Hydrogeologic 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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
PCB

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:

Volatile Organic Compounds
Polynuclear Aromatic Hydrocarbons
Polychlorinated Biphenyls

Metals

4.3.2.9 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.

4.3.2.11 Baseline Risk Assessm

-~
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.

4.3.2.13 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:

Soil - 10
Groundwater - 2
Surface water - 4
Sediment - 4

Table A-1 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

5.1 Project Schedules

The purpose of the RFI/RI study is the characterization (nature and extent) of the suspected
contamination so that options for site remediation can be investigated during a Corrective
Measures Study (CMS)/Feasibility 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 Permit 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

nd nf ht Vv
period of eight weeks. A period of six weeks is estimated for the laboratory analysis of all

samples. Hence, the duration of RFI 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 RFI report have been received, a period of 30 days is estimated for submittal
of the final RFI report. A project schedule is presented in Figure 5-1.

5.2 Project Organization

The project organization is presented on the Project Organization Chart in Figure 5-2. IT 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
RFI 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 RFI.

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 Operations 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 IT 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 RFI study.

6.1.1 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 which will be
used during this RFI 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 reduction 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.

6.1.2.1 Field 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).

6.7.2.2 Laboratory Data Reduction
ITAS will reduce all analytical data as stated in Section 3.0 of the Sampling and Analysis Plan.

6.1.3 Data Reporting
The draft and final report will include both relevant field and summarized tabular data. This
data will be presented as described below.

6.1.3.1 Field 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 duration.

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 RFI 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 groundwater/soil 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 RFI. The conclusions
will report on the confirmation and quantification of the presence of suspected contaminants.

The appendices to the final 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 Analytical 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 RFI reports.
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AIMD A-980
(SWMU 4)

Table A-1

NAS-Key West

Key West, Florida

Soail

(Page 1 of 4)

20

Sample Media, Number, and Recommended Analysis

2 surface and 2 subsurface
for Appendix I1X; 16 VOCs,
PAHs, PCBs, metals

Groundwater

2 Appendix 1X; 1 VOCs,
PAHs, PCBs, metals

Sediment

2 samples Appendix IX; 2
VOCs, PAHs, PCBs, metals

Surface Water

2 samples Appendix IX; 2
VOCs, PAHs, PCBs, metals

AIMD A-890
(SWMU 5)

Soail

12

1 surface and 1 subsurface
for Appendix 1; 10 VOCs,
PAHSs, phenol, metals

Groundwater

1 Appendix IX; 1 VOCs,
PAHs, phenol, metals

Sediment

2 Appendix I1X; 1 VOCs,
PAHs, phenol, metals

Surface Water

2 Appendix IX; 1 VOCs,
PAHs, phenol, metals

AIMD-824
{(SWMU 7)

Sail

20

2 surface and 2 subsurface
for Appendix 1X; 16 VOCs,
PAHs, pentachlorophenol,
PCBs, metals

Groundwater

2 Appendix IX; 1 VOCs,
PAHSs, pentachiorophenol,
PCBs, metals

Sediment

2 Appendix IX; 2 VOCs,
PAHs, pentachlorophenol,
PCBs, metais

Surface Water

2 Appendix I1X; 2 VOCs,
PAHs, pentachlorophenol,
PCBs, metals

TA/11-81/686392\P6TA-1.SP8




Boca Chica Open Disposal Area
{SWMU 1)

Table A-1
Sample Media, Number, and Recommended Analysis
NAS-Key West

Key West, Florida
(Page 2 of 4)

Soil 5

3 samples for TCLP, 1
surface and 1 subsurface for
Appendix IX

Groundwater 11

10 samples VQOCs, PAHs,
pesticides, metals; 1 for
Appendix IX

Sediment 3

2 samples VOCs, PAHSs,
pesticides, metals; 1 for
Appendix IX

Surface Water 3

2 samples VOCs, PAHs,
pesticides, metals; 1 for
Appendix IX

Boca Chica DDT Mixing Area
(SWMU 2)

Soil 16

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

Sediment 2

2 samples for Appendix IX

Surface Water

2 samples for Appendix IX

Boca Chica Fire Fighting Training
Area
(SWMU 3)

Soil 6 2 surface and 2 subsurface
for Appendix 1X; 2 VOCs,
PAHs, PCBs, metals
Groundwater 8 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

TA/11-81/686392\P6TA-1.5P8
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Truman Annex Refuse Disposal
Area
(IR Site 1)

Table A-1
Sample Media, Number, and Recommended Analysis
NAS-Key West

Key West, Florida
(Page 3 of 4)

Soil

14

2 TCLP; 1 surface and 1
subsurface for TCL/TAL; 2
VOCs, PAHSs, pesticides/
PCBs, metals; 8 metals

Groundwater

10

1 TCL/TAL (incl.
background); 9 pesticides/
PCBs, metals

Sediment

2 TCL/TAL; 4
pesticides/PCBs, metals

Surface Water

2 TCL/TAL; 4
pesticides/PCBs, metals

Truman Annex DDT Mixing Area
(IR Site 3)

Soil

20

2 surface and 2 subsurface
for TCL/TAL; 5 TCLP, 11
pesticides/PCBs, metals

Groundwater

2 TCL/TAL; 3 VOCs, PAHSs,
pesticides/PCBs, metals

Fleming Key North Landfill
{IR Site 7)

Soil

4 TCLP; 2 surface and 2
subsurface for TCL/TAL

Groundwater

20

2 TCL/TAL; 18 VOCs, PAHs,
metals

Sediment

10

2 TCL/TAL; 8 VOCs, PAHSs,
metals

Surface Water

10

2 TCL/TAL; 8 VOCs, PAHs,
metals

Fleming Key South Landfill
(IR Site 8)

Sail

3 TCLP; 1 surface and 1
subsurface for TCL/TAL; 3
VOCs, PAHSs, pesticides,
metals

Groundwater

19

1 TCL/TAL; 18 VOCs, PAHs,
pesticides/PCBs, metals

TA/11-81/696382\P6TA-1.5P8




Table A-1
Sample Media, Number, and Recommended Analysis
NAS-Key West

Key West, Florida
(Page 4 of 4)

Fleming Key South Landfill {cont’d)
{IR Site 8)

Sediment 10

2 TCL/TAL, 8 VOCs, PAHs,
pesticides, metals

Surface Water 10

2 TCL/TAL, 8 VOCs, PAHs,
pesticides, metals

Demolition Key Open Disposal Area

Soail 9

1 TCL/TAL; 4 VOCs, PAHSs,
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

Groundwater

VOC, PAHs, PCB, metals

Sediment 4

1 TCL/TAL; 3 VOCs, PAHSs,
metals, PCBs

Surface Water 4

1 TCL/TAL; 3 VOCs, PAHSs,
metals, PCBs

NOTE:

Metals analyzed for will include Ag, As, Ba, Be, Cd, Co, Cr, Cu, Hg, Ni, Pb, Sb, Se, Sn, T, V, and Zn.

TA/11-81/686392\P6TA-1.5P8




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)

CSC = Concentration Standards for Comparison

NE = Not established

ND = Not detected at instrument detection limit

BDL = Detected, but beiow instrument quantitation limit

Note: Boring B-5 sample cotlected for Appendix iX analysis

| LABORATORY: SAMPLE IDENTIFICATION
COMPOUND CsC

Aluminum NE 1,440 2,650 3,710 1,380
Arsenic NE ND ND ND 4.4
Calcium NE 91,600 31 3,000. 331,000 298,000
Copper NE 519 17.4 36 6.9
Iron NE 6,520 7,430 3,840 846
Lead NE 99.4 63.3 103 4.6
Magnesium NE 15,900 14,400 18,100 4,190
Manganese NE 116 40.7 52.3 126
Mercury NE 0.06 0.05 0.3 ND
Potassium NE 1,720 667 806 BOL
Sodium NE 23,800 17,300 17.800 2,890
Vanadium . NE 7.7 7.1 7.3 BDL
Zinc NE 150 61.8 119 26.9
NOTE:

TA/10-91/595392\P7SSIN-4.MS2




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)

NE = Not established
MW = Monitoring well
B = Boring location

CSC = Concentration Standards for Comparison
ND = Not detected at the instrument detection limit

| ABORATORY: SAMPLE IDENTIFIGATION: "~
FIELD SAMPLE LOCATION:
SAMPLE:DEPTH ():::
 ASSOCIATED':METHOD BLANKS:
COMPOUND
Arsenic NE 6.4 11.4
Cadmium NE ND 10.6
Cobalt NE ND 7.3
Copper NE 26.8 594.0
Lead NE 27.1 1,140
Mercury NE 0.15 5.5
Thatlium NE ND 18.0
Vanadium NE a.1 8.6
Zinc NE 53.8 1,300
Sulfide NE 280.0 ND
Tin NE 6.1 17
NOTE:

TA/10-81/595392\P7SBOR-4.MS2
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TABLE A-2¢

ANALYTICAL DETECTIONS FOR TARGET ANALYTE 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)

NE = Not established

KWM/MW = Monitoring well

() = Below CSC

CSC = Concentration Standards for Comparison

BDL = Detected, but below the instrument quantitation iimit
ND = Not detected at the instrument detection limit
E = Compound exceeds calibration range of instrument

Note: Monitoringwell (MW 4-4) sample collected for Appendix IX analysis

COMPOUND
Aluminum NE 27,000 BDL 3,600 405 2,650 1,740 781 "
Arsenic 50 ND ND 59 ND ND ND ND “
Calcium NE 8,880,000 637,000 5,590,000 825,000 2,590,000 1,860,000 2,230,000
Chromium 50 106 ND - ND - - -
Iron 300 14,300 E — (B) 2790 E 3,850 7340 E 5,890 1,110
Lead 50 - ND 65.4 54.8 74.4 -
Magnesium NE 1,330,000 673,000 695,000 693,000 948,000 1,290,000 897,000 II
Manganese 50 53.6 ND - - — ND “
Potassium NE 377,000 187,000 197,000 210,000 295,000 383,000 251,000 “
Sodium 160,000 11,000,000 5,530,000 5,700,000 5,850,000 8,170,000 10,700,000 7,400,000
Vanadium NE 106.0 ND B8DL ND BDL B8DL BDL
NOTE:

TA/10-91/595392\P7TGWIN-4.MS2



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)

COMPQUNDS CSC
Lead 50 377
Mercury 2 8.4

NOTE:

CSC = Concentration Standards for Comparison

A

~

TA/10-81/595332\P7TGWIX-4.MS2
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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)

CSC = Concentration Standards for Comparison

NE = Not established

BDL = Detected, but below instrument quantitation limit
S = Sediment/Surface Water Location

LABORATORY: SAMPLE IDENTIFICATION 04-02-5W

ASSOCIATED . METHOD. BLANKS:
COMPOUND csC

Aluminum NE BDL
Cadmium 10 137
Calcium NE . 546,000
Magnesium NE 1,600,000
Potassium NE ) 454,000
Sodium 160,000 13,100,000
NOTE:

TAM0-91/59532P7SWIN-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)

' LABORATORY SAMPLE IDENTIFGATION: 04-02-SED
'HELD SAMPLE LOGATION: s2
' ASSOGIATED METHOD BUANK: - DoimEEL ey 7
COMPOUND csc

Aluminum NE 12,700 1,990
Arsenic NE 18.2 ND
Cadmium NE 10.6 ND
Calcium NE 183,000 45,100
Chromium 85* 118 -
Cobait NE 17.3 ND
Copper NE 589 211
Iron NE 141,000 794
Lead NE 2,040 73.3
Magnesium NE 29,100 11,200
Manganese NE 1,080 BDL
Mercury NE 27 0.4
Potassium NE 1,090 80L
Sodium NE 25,300 76,700
Thallium . NE 74.3 ND
Vanadium NE 11.8 BDL
Zinc NE 2,610 119

NOTE:

CSC = Concentration Standards for Comparison

NE = Not established

* = CSC s for Chromium VI (Soil)

ND = Not detected at instrument detection limit :T
BDL = Detected, but below instrument quantitation limit

S = Sediment/Surface Water location

{—) = Below CSC

TA/10-91/595392\P7SDIN-4.MS2
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ANALYTICAL DETECTIONS FOR TARGET ANALYTE 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)

TABLE A-3a

COMPOUND CcSsC

Aluminum NE 882 1,000 £ 1,560 E 1,560 E 3,510 E 1170 E 2,070 119
Arsenic NE 3.5 14.3 3.2 3.1 15 1.9 BDOL BOL
Cadmium NE 3.9 ND ND ND ND ND ND ND
Calcium NE 323,000 378,000 310,000 437,000 278,000 397,000 284,000 405,000
Chromium NE 4.3 48 5.6 4.6 8.50 44 48 22
Copper NE 10.7 58 37 8DL 13.1 5.3 ND ND
Iron NE 1,480 E 819E 1,230 E 814 E 2,100 E 737E 1,160 133
Lead NE 57.1 347 82.1 57 102 4.9 55 0.4
Magnesium NE 8,900 E 2,690 E 2920 E 3740 E 6,230 E 3,040 E 7,530 1,110
Manganese NE 147 E 75 10.3 15.5 17.30 9.2 10 20
Mercury NE ND ND ND ND 0.03 ND ND ND
Silver 51 ND ND ND ND ND ND 386
Sodium NE 735 909 1,050 1,600 1,770 1,130 1,660 1,230

TA/10-91,/595392\P7SBIN-5.M52



Page 2 of 2

TABLE A-3a

ANALYTICAL DETECTIONS FOR TARGET ANALYTE 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 BDL 8DL 8DL BDL BDL ND
Zinc NE 509E 30.7 30.7 20.3 38.8 115 11.9 99
NOTE:

CSC = Concentration Standards for Comparison

BDL = Detected but below the instrument quantitation limit

NE = Not established

ND = Not detected to the instrument detection fimit

E = The reported value is estimated because of the presence of interference
MW = Monitoring well

(---) =Below CSC

TA/10-91/595392\P7SBIN-5.MS2



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)

. COMPOUND CsC
Aluminum NE 682 717 3,000 1,010
Calcium NE 94,000 1,210.000 1,460,000 1,410,000
lron 300 465 497 1,700 524
Magnesium NE 163,000 163,000 159,000 190,000
Potassium NE 60,500 60,500 51,500 63,900
Sodium 160,000 1,570,000 1,570,000 1,460,000 1,620,000
NOTE:

CSC = Concentration Standards for Comparison
NE = Not established
MW = Monitoring well

PN

TA/10-92/595392\P7GWIN-5.MS2



TABLE A-3¢

Lt

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)

NE = Not established

CSC = Concentration Standards for Comparison

* = Reported value estimated due to the presence of an interference
ND = Not detected to the instrument detection iimit

COMPOUND csC
Aluminum NE BDL 1,510
Calcium NE 246,000 242,000
Iron 300 112* 236*
Lead 50 53.6 ND
Magnesium NE . 819,000 792,000
Potassium NE 232,000 220,000
Sodium 160,000 6,590,000 8,410,000
NOTE:

TA/10-91/595392\P7SWMT-5.MS52




TABLE A-3d

NAS-Key West
Key West, Florida
IT Project No. 595392

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST (INORGANICS)
"~ FOR SEDIMENT SAMPLES
Boca Chica DDT Mixing Area

Units are in mg/kg (ppm)

 LABORATORY: SAMPLE IDENTIFICATION: 0SSEDU. 05-SEDD
COMPOUND csC

Aluminum NE 928 459
Cadmium NE 18 1.9
Calcium NE 317,000 325,000
Copper NE 18.6 11
Iron NE 1,230 1,140
Lead NE 23.3 29.9
Magnesium NE 3,100 1,970
Manganese NE 10 7.3
Sodium NE 7,310 7,580
Zinc NE 465 E 58.6

NOTE:

CSC = Concentration Standards for Comparison

NE = Not established

E = The reported value is estimated due to an interference
S = Sediment/Surface Water location

TA/10-91/585382\P7SDIN-5.MS52




- LABORATORY SAMPLE IDENTIFICATION

TABLE A-4a

ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST (INORGANICS) FOR GROUNDWATER SAMPLES
Boca Chica Fire Fighting Training Area
NAS-Key West
Key West, Florida
Units are in ug/L (ppb)

CSC = Concentration Standards for Comparison

NE = Not established

BDL = Detecled, but below instrument quantitation limit
ND = Not detected at instrument detection limit
KWM/MW = Monitoring well

{—) = Below CSC ‘

FIELD SAMPLE LOGATION:
ASSOCIATEDMETHOD BLANK:

COMPOUND CsC
Aluminum NE 11,500 12,300 67 2,590
Cadmium 10 ND ND ND ND
Calcium NE 12,700,000 10,200,000 229,000 4,920,000
Chromium 50 735 53 ND -
Iron 300 2.490 4,940 1,230 2,210
Magnesium NE 651,000 1,180,000 152,000 848,000
Manganese 50 62.2 ND BDL
Potassium NE 196,000 343,000 70,900 256,000
Sodium 160,000 5,300,000 9,340,000 1,330,000 7,180,000
Vanadium NE 58.1 BDL ND BDL
NOTE:

TA/10-91/585392\P7GWIN 10.MS9




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, Florida
IT Project No. 595392
Units are in mg/kg (ppm)

. 10-MW-01-8S:" -

L ABORATORY: SAMPLE IDENTIFICATION

COMPQUND CsC
Copper NE 329
Lead NE 14.4
Zinc NE 54.3
Tin NE 3.1

NOTE:

CSC = Concentration Standards for Comparison
NE = Not established

SN

TA/10-81/595392\P7SSINT0.MSS
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TABLE A-5a

ANALYTICAL DETECTION FOR TARGET ANALYTE 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)

LTI TS

COMPOUNDS CSC
Aluminum NE 5,870 34,900 46,500 BDL 12,800 2,120 1,520 6,210
Antimony 14 ND 557 313 ND 427 95.2 ND ND
Arsenic 50 ND 62.2 - ND ND ND ND ND
Barium 1,000 — (E) 1,380 E 1310 E NDL ND 8DL BOL BDL
Cadmium 10 ND 54.5 33.2 ND 222 ND ND ND
Calcium NE 11,200,000 1,720,000 2,150,000 431,000 10,300,000 5,140,000 4,980,000 4,290,000
Chromium 50 922 351 657 ND 142 61.2 61.1
Copper 1,000 - 9,520 10,200 - 3,360 - BDL -
Iron 300 5,100 E 155,000 E 81,000 E (E) 89,500 E 3,790 E 793 E 3,040 E
Lead 50 57.1 5,700 4,360 - 4,140 219 ND 86.1
Magnesium NE 128,000 922,000 964,000 718,000 811,000 693,000 157,000 . . 159,000

TA/10-91/595382\P7GWIN-1.MS2



Page 2 of 2

TABLE A-5a

ANALYTICAL DETECTION FOR TARGET ANALYTE LIST (INORGANICS)
IN GROUNDWATER SAMPLES i
Truman Annex Refuse Disposal Area
NAS-Key West
Key West, Florida
IT Project No. 595392
Units are in ug/L (ppb)

Manganese 50 134 2,940 921 BDOL 1,360 - - 656 -
Mercury 2 ND 16.2 111 ND 2.4 - ND ND .
Nickel 70 ND 303 277 ND 88.2 BDL ND ND i
Potassium NE 47,000 287,000 281,000 208,000 244,000 201,000 65,200 56,200

Sodium 160,000 800,000 7,840,000 7,830,000 5,720,000 6,340,000 5,690,000 1,140,000 1,210,000
Vanadium NE 55.4 116 114 ND 96.8 63.3 BDL BDL

Zinc 5,000 - 15,200 10,400 - 7,320 - -

NOTE:

CSC = Concentration Standards for Comparison

BOL = Below Detection Limit

NE = Not Established

ND = Not detected at instrument guantitation limit

E = Compound exceeded calibration range of instrument
(~-) = Below CSC

TA/10-91/585392\P7GWIN-1.MS2



o) TABLE A-5b

il

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)

P

COMPOUND csc
Aluminum NE 546 6,170 1,860
Arsenic NE 4.0 3.9 ND
Cadmium NE 11 ND ND
Calcium NE 301,000 156,000 206,000
Copper NE 132 18.3 725
Iron NE 1,790 4,480 1,860
Lead | NE 134 30.1 43.1
Magnesium NE 3,420 21,500 12,500
Manganese NE 24.9 295 146
Mercury NE 0.08 0.06 0.1
Potassium NE NO 958 ND
Sodium NE 3,510 2,320 1,010
Vanadium NE 6.7 14.0 4.3
Zinc NE 131 24.1 459
NOTE:
CSC = Concentration Standards for Comparison
NE = Not established
ND = Not detected at instrument quantitation limit
$ = Sediment/Surface water location

TA/10-91/535392\P7SDIN-1.MS2
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TABLE A-6a

ANALYTICAL DETECTIONS FOR TARGET ANALYTE 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 csc

Aluminum NE 263 560 949 115 921 1,790 116+ 863
Arsenic NE 27.4 6.6 16.6 279 12.8 3.7+ B8DL 7.3
Cadmium NE BDL 13 ND ND ND ND ND ND
Calcium NE 356,000 392,000 613,000 290,000 335,000 333,000 317,000 359,000
Chromium NE 4 46 6.9 2.7 49 6.3 2.4 39
Copper NE 24.2 26.8 173 10.1 14 18 BOL 42
fron NE 732+ 1,050* 779+ 745+ 1,340 1,200* "7 825
Lead NE 110 87.1 85.2 76.3 115 50.2 6.2 30.4
Magnesium NE 1,540 1,830* 2,590* 784 1,640 2,410 664* 1,040
Manganese NE 96 147 15.3 5 13.7 16.4 2 10.8
Mercury NE 0.05 015 0.1 ND 0.08 0.04 0.04 004

TA/10 91/595392\P7SSIN-3.MS2
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TABLE A-6a

ANALYTICAL DETECTIONS FOR TARGET ANALYTE 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)

* = Values estimated due 1o interference

CSC = Concentration Standards for Comparison
ND = Not detected at instrument detection limit

NE = Not established
MW = Monitoring well

BDL = Detected, but below instrument quantitation limit

+ = Post digestion spike out of control limits, while adsorbance was less than 50% of spike adsorbance

COMPOUND CsC
Potassium NE ND ND ND 116 ND BDL ND ND
Sodium NE BDL BDL 1310 1,140 BDOL 1,030 919 1,060
Zinc NE 89.9* 114* 129 35.0* 106* 70.3* 12.3 20.5
NOTE:

TA/10-91/595392\P75SIN-3.MS2
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LABORATORY: SAMPLE IDENTIFICATION: = .+

TABLE A-6b

ANALYTICAL DETECTION FOR TARGET ANALYTE LIST (INORGANICS)
FOR GROUNDWATER SAMPLES
Truman Annex DDT Mixing Area
NAS-Key West
Key West, Florida
IT Project No. 595392

Units are in ug/L (ppb)

NE = Not established
ND = Not detected at
BDL = Detected but b
MW = Monitoring weli

CSC = Concentration Standards for Comparison

the instrument detection limit
elow instrument quantitation limit

Aluminum NE 711 BOL 881
Cadmium 10 11.4 ND 13.6
Calcium NE 1,670,000 455,000 1,150,000
Iron 300 425 895 540
Magnesium NE 74,200 143,000 63,600
Potassium NE 21,900 49,700 22,700
Sodium 160,000 534,000 1,140,000 567,000
NOTE:

TA/10-91/595392\P7GWIN-3.MS2
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ANALYTICAL DETECTIONS FOR TAR

TABLE A-7a

GET ANALYTE 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)

 ASSOCIATEDMETHOD BLANKS: . -
COMPOUND cscC
Aluminum NE 35,000 424 118 21,000 9,980 368 630 6,470 1,930 5,930 ND
Antimony 29 141 ND ND BDL 90.4 ND ND ND ND 116 ND
Cadmium 10 217 14.3 10.4 12 14.9 10.3 ND ND ND ND
Calcium NE 2,880,000 435,000 354,000 3,570,000 2,590,000 377,000 634,000 8,710,000 677,000 14,400,00 8DL
: 0
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 32,300 E BDL
Lead 50 1,430 ND 746 125 462 718 ND
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 1,230,000 B8DL
Manganese 50 656 E ND ND 105 € 380 E 109 E 756 E 165 56.9 106 ND
Mercury 2 12.4 - 13.6 - 73 BDL . ND

TA/10-91/595392\P7GWIN-7.M52
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TABLE A-7a

ANALYTICAL DETECTIONS FOR TARGET ANALYTE 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)

NE = Not established

MW = Monitoring well
(-} = Below CSC

CSC = Concentration Standards for Comparison

E = The reported value is estimated due to the presence of an interference
ND = Not detected at the instrument detection iimit
BDL. = Detected but below instrument quantitation limit

COMPOUND CsC
Potassium NE 255,000 336,000 330,000 335,000 221,000 409,000 259,000 292,000 379,000 356,000 ND
Sodium 160,000 7,080,000 9,360,000 9,310,000 9,530,000 6,190,000 10,500,000 | 14,300,0 | 8,510,000 | 10,700,00 | 9,850,000 BOL
. 00 0
Vanadium NE 74.2 ND ND BDL ND ND ND BOL ND BDL ND
NOTE:

TA/10-91/595392\P7GWIN-7.MS2



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)

NE = Not estabiished

CSC = Concentration Standards for Comparison

Aluminum NE 447
Calcium NE 420,000
Iron 300 556
Lead 50 722
Magnesium NE 1,370,000
Potassium NE 454,000
Sodium 160,000 11,400,000
NOTE:

TA/10-91/595392\P7SWIN-7.MS2




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 CcsC
Aluminum NE 242 415 452 531
Arsenic NE ND ND 3.6 NO
Cadmium NE ND 1.1 ND ND
Calcium NE 301,000 247,000 380,000 241,000
Copper NE 23.8 21.1 7.5 15.9
e | fron NE 949 772 342 1,140
Lead NE 38 27.2 ND 15.8
Magnesium - NE 2,700 5,350 2,560 4,970
Manganese NE 8.2 29.2 6.4 216
Mercury NE 0.06 0.09 ND A\ 0.07
Sodium NE 3,960 4,940 1,920 8,110
Vanadium NE ’ BOL BOL BOL 8DL
Zinc NE 18.5 46.6 13.0 43.1
NOTE:

CSC = Concentration Standards for Comparison

NE = Not established

BDL = Detected, but below instrument guantitation limit
ND = Not detected at instrument detection limit

S = Sediment/Surface Water location

S

TA10-81/585392\P7SDIN-7.MS8
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ANALYTICAL DETECTIONS FOR TARGET ANALYTE LIST (INORGANICS) IN GROUNDWATER SAMPLES
Fleming Key South Landfill

TABLE A-8a

NAS-Key West
Key West, Florida

IT Project No. 595392
Units are in ug/L (ppb)

COMPOUND
Aluminum NE 14,500 72,000 11,200 8,050 3,380 38,000 24,600 2,530 BDL
Antimony 14 ND BOL 95.4 BDL ND B8DL BDL ND ND “
Arsenic 50 - 50.5 - - ND 109 53.3 ND ND
Cadmium 10 13 ND 114 12 15.60 3 218 24 ND
Calcium NE 4,100,000 2,440,000 3,090,000 810,000 3,180,000 7,220,000 4,570,000 369,000 353,000
Chromium 50 -— 55.9 ND 14.80 115 77 ND ND
Copper 1,000 - - BDL - 1,780 ND
Iron 300 14,600 E 30,400 E 23,400 5,920 3,500 70,600 43,800 3340 E
Lead 50 90.9 497 1,870 - 59.00 598 395 ND -
Magnesium NE 852,000 1,090,000 1,270,000 1,210,000 869,000 1,030,000 932,000 999,000 933,000
Manganese 50 167 195 161 96 E --(E) 508 E 337E 85 ND
Mercury 2 11.50 - 5.00 220 ND
Potassium NE 274,000 315,000 361,000 360,000 265,000 366,000 359,000 281,000 . 260,000
Sodium 160,000 7,430,000 9,110,000 10,400,000 10,100,000 7.090,000 8,520,000 7,940,000 7,850,000 7,410,000

TA/5-91/595392\P3GWIN-8.58B8
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Page 2 of 2

ANALYTICAL DETECTIONS FOR TARGET ANALYTE 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)

TABLE A-8a

COMPOUND

csc

Vanadium

NE

BDL

BDL

BDL

BDL

BDL

54.5

BDL

ND

ND

NOTE:

NE = Not established
MW/KWM = Monitoring well

(--) =Below CSC

CSC = Concentration Standards for Compatison

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

TA/5-91/595392\P3GWIN-8.588
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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 csC
Aluminum NE 2,030
Arsenic 50 57.3
Cadmium 10 19.8
Calcium NE 331,000
Iron 300 305,000
P Lead A 50 155
Magnesium NE 1,100,000
Manganese 50 294
Potassium NE 325,000
Sodium 160,000 9,390,000

NOTE:

CSC = Concentration Standards for Comparison
NE = Not established
SW = Surface water iocation

TA/10-91/595392\P7SWIN-B.MS9
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TABLE A-8c

ANALYTICAL DETECTIONS 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 16.8
Cadmium NE 1.0 11.4 3.3
Calcium NE 247,000 180,00 251,000
Cobalt NE ND 10.1 BDL
Copper NE 121 685 1,100
Iron NE 4,060 ND 27,100
Lead NE 252 1,680 597
Magnesium NE 4,220 2,320 4,120
Manganese NE 54 524 210
Mercury NE ND 1.6 0.1
Potassium NE 716 609 BDL
Sodium NE 17,200 2,790 4,700
Thallium NE ND 168 46.7
Vanadium NE 20.1 158.2 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

TA/10-91/595392\P7SDIN-8.MS59
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DOD HAZARDOUS MATERIALS INFORMATION SYSTEM

s, Exzassssssssazemsssssmsss=m==! MSDS—-LLR FRINTOUT |=scsxscssomcocoosszomsoosssmssmamms
NIIN: @#12350872
FSC: 68354
Manufacturers CAGE: 829235

Fart No. Indicator: A
Fart Number/Trade Name:

————————————————————————————— H

Safety Focal Point:

Record No. for this Safety Entry:
Total Safety Entries, This No.:
Status:

Date MSDS Frepared:

Safety Data Review Date:

Supply Item Manager:

Item Name:

General Information | =

MIL-C-8357¢B AM.1 TYPE II;CLEANING COMFPOUND

D

1% ])

Hos

SM
Z58EF86
13SEP89
CX

CLEANING COMPOUND, AIRCRAFT SURFACE

——L{Manufacturer]

Name:

Street:

P.0. Box:

City:

S State:
Country:

Zip Code:

Emergency Fhone No.:
Information Phone NoO.:

N/R

NJ
us

OCTAGON PROCESS
396 RIVER ROAD

INC.

EDGEWATER

BTB2B~1 165
201 -945~9 403
2B1-945-9 406

-——[M8DS Freparerl-

Name: N/kK

Distributor/Vendor No.1l:
Other MSDS Number:

MSDS Serial Number:

Specification Number:
Specification Type, Grade, LClass:
Hazard Characteristic Code:

Unit of Issue:

Unit of Issue Container Quantity:
Type of Container:

Net Unit Weight:

NRC/State License Number:

Net Fropellent Weight-Ammo:

@1
NO

ISN
Froprietary :

Ingredients/Identity Information

N/R

N/A

BGRCR
MIL-C-855749B
TYPE I1I

L1

CN

S &L
FPPP7@43TI L3
42 LBS

N/R

N/R

] =




PN
S

~~~~~~

Boiling Foint: 212F,198C
Vapor Fressure (MM Hg/78 F): N/K
Vapor Density (Air=1): N/K
Specific Gravity: 1.815
Evaporation Rate % Reference: N/K
Solubility in Water: COMFPLETE
Fercent VYolatiles by Volume: N/K
Autoignition Temperature: N/K

IFP : D

NIOSH (RTECS): JM1S75009

*AS : 34B90-94-8

Ingredient : DIPROPYLENE GLYCOL ,MONOMETHYL ETHER (DOWANOL DPM)

Fercent : 19.9

OSHA PEL : 198 PPM

ACGIH TLV : 108 PPM

Other Recomended Limits: N/R

ISN : @2

Proprietary : NO

IFP : D

NIOSH (RTECS): SA0819003

CAS s 1987-41-5

Ingredient : 2,4~-PENTANEDIOL ,2-METHYL (HEXYLENE GLYCOL)

FPercent : 8.9

OSHA PEL 3 25 PPM (C)

ACGIH TLV s 23 PPM (O)

Other Recomended Limits: NOT ESTABLISHED

ISN : @3

Proprietary : NO

IFP : D B

NIOSH (RTECS): GD&475003

CAS . : 119-91-8

Ingredient : MORPHOL INE

*ercent : 1.9

QOSHA FPEL : 20 PPM (S)

ACGIH TLV : 20 FPM (S)

Other Recomended Limits: NOT ESTABLISHED

mEzz=zmezzzm==mm=====| Physical /Chemical Characteristics |=sssssssmsrssssssssss=ss
Appearance and Odor: PALE YELLOW LIQUID, MILD ODOR

===== === =! Fire and Explosion Hazard Data |===ssssszxssssssssss====

Flash Point: NONE
Lower Explosive Limit: N/K
Upper Explosive Limit: N/K

[Extinguishing Medial
CO*2, DRY CHEMICAL, FOAM, WATER

[Special Fire Fighting FProceduresl
WEAR SCBA AND FROTECTIVE CLOTHING. USE WATER SPRAY TO REEP
CONTAINERS COOL.

FIRE'EXPDSED



(AT,

[Unusual Fire & Explosion Hazards]
NONE

EEsmsssSsSszssxssssssszmsmmmss= | Reactivity Data | =======_._._._.__:____:_.;____-==____
Stability — YES

[Conditions to Avoid(Stability)]
NONE SPECIFIED BY MFR

[(Materials to Avoid]
STRONG OXIDIZERS

fHazardous Decomposition Products]
CARBON MONOXIDE,CARBON DIOXIDE,UNIDENTIFIED CARBON PRODUCTS.

fHazardous Polymerization Occurl
NO

[Conditions to Avoid(FPolymerization)]l
N/R

smmeammeme ={ Health Hazard Data ! = ==

LDS@-LCS8 — Mixtures N/K

Route of Entry -~ Inhalation: NO
Route of Entry - Skin: YES

Route of Entry — Ingestion: YES

[Health Hazards - Acute % Chronicl
ACUTE: IRRITATION OF EYES,SKIN DR EBURNING/REDNESS OF EYES OR SKIN. CHRONIC:
FLAKING OR DRYING OR DERMATITIS.

Carcinogenity — NTF: NO
Carcinogenity — IARC: NO
Carcinogenity - 0SHA: NO

[Explanation of Carcinogenity]
N/R

[Signs and Symptoms of Overexposurel
TEMP EYE IRRIT. FLAKE/DRYNESS OF SKIN. PROLONGED SKIN CONTACT MAY CAUSE
DERMATITIS.

[Med. Conditions Aggravated/Exposurel]
NO DATA AVAILABLE.

[Emergency and First Aid Frocedures]

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/SOAFPXWATER. RMV CONTAM CLTHG2
SHOES. INGEST: INDUCE VOMIT. RPT UNTIL VOMIT IS CLEAR. NOTHG BY MOUTH IF
UNCONSC. GET MEDICAL ATTN.

====zzzz==========] Precautions for Safe Handliﬁdwéaa Use |====s====s==s==s====

{Steps if Matl. Released or Spilled]
DIKE AREA TO RETAIN SPILL. ABSORE SM QTY. LG AMT SHOULD EE VACUUMED UP %
RECOVERED IF FOSSIBLE. DO NOT GET INTO SEWERS,DRAINS OR WATERWAYS.




~~I Wagte Disposal Methodl
DISPOSE I/A/W ALL LOCAL,STATE % FEDERAL REGULATIONS.

(Handling and Storing Precautions]
STORE IN COOL, DRY PLACE. KEEP CONTAINER CLOSED WHEN NOT IN USE. DO NOT MIX
W/STRONG ACIDS OR  OXIDIZERS.

f0ther Precautions]
NONE

FREERSEEEITRE == =} Control Measures |zs===sz== EETEBEIET = =

[Respiratory Protectionl
NOT NORMALLY NEEDED;USE NIOSH/MSHA APPROVED RESPIRATOR FOR ORGANIC
VAPORS/MIST IF ABOVE PEL/TLV.

[Ventilationl -
LOCAL/GENERAL. TO MAINTAIN PEL/TLV.

[Protective Glovesl]
CHEM RESISTANT

[Eye Protectionl
GOGGLES/FACE SHIELD

[Other Protective Equipment]

e,

7 APRON,LAB COAT,EYE-WASH FACILITIES.

[Work Hygienic Fractices]
AVOID CONTACT WITH EYES AND SKIN:DO NOT BREATHE VAPDRS/MIST:WASH THOROUGHLY
AFTER USE:DO NOT USE CONTAMINATED CLOTHES.




L,

DOD HAZARDOU
Py
===,

NIIN: @12377482

FSC: 6859
Manufacturers CAGE: 829235
Fart No. Indicator: A

S MATERIALS INFORMATION S5YS5
MSDS~LR FPRINTOUT }================u=?=====

e ¢ e
]

Fart Number/Trade Name: MIL-C-85578A AM. 1 TYPE 1

=== mm =====| General Information !

Record No. far this Safety Entry:
Total Safety Entries, This No.:

Status:
Date MSDS Prepared:
Safety Data Review Date:

Supply Item Manager:
Item Name:

v o

~
A4

D

wa2

Ha2

SE

HBMARB?

BSIANYS

CX

CLEANING COMPOUND, AIRCRAFT SURFACE

-={Manufacturer]

Name: OCTAGON FROCESS INC.
Street: 596 RIVER ROAD

State: NJ
Country: US

City: EDGEWATER

Zip Code: @7920-11483
Emergency Fhone No.: 201-945-944@
Information Fhone No.: 20@81-945-94@0

-——[{MSDS PFreparerl-———

Other MSDS Number:

MSDS Serial Number:

Specification Number:
Specification Type, Grade, Class:
Hazard Characteristic Code:

Unit of Issue:

Unit of Issue Container Quantity:
Type of Container:

Net Unit Weight:

Ingredient

N/A

BGRDG
MIL-C-83572
TYFE 1

L1

CN

1

CAN

42.33 LBES.

DIFROPYLENE GLYCOL METHYL ETHER

E==s==========mm==ss=s i Ingredients/Identity Information i== == == ===
ISN : @1

“roprietary : NO .

IFP : D

NIOSH (RTECS): JM1S575400

CAS : 34594-94-8



Percent : 19.9

~0SHA PEL : 140PPM
ACGIH TLV - : 190PPM
Other Recomended Limits: N/K
ISN .
Proprietary : NO
IFP : D
NIDSH (RTECS): SACBS1¢0G0
CAS : 197-41-5
Ingredient : HEXYLENE GLYCOL
Percent s 98.4
OSHA PEL : (C) 25PPM
ACGIH TLV : (C) Z25PPM
Other Recomended Limits: N/K
ISN : B3
Proprietary : NO
IFP : D
NIOSH (RTECS): GD&47500@
CAS : 11p-91-8
Ingredient : MORPHOL INE
Fercent : @l.@
0SHA PEL 1 (S) 20PPM

- ACGIH TLV : (S) 20PPM

Jther Recomended Limits: N/K

Appearance and QOdar:

Boiling Foint:

Melting Foint:

Vapar Density (Air=1):
Specific Gravity:

Decomposition Temperature:
Evaporation Rate % Reference:

Solubility in Water:

Fercent Volatiles by Volume:

maae oo mort Sane s e e s e taate s

Corrosion Rate (IFY):

========] Fire and Explosion Hazard Data |======s====

Flash Foint:

Flash Point Method:
Lower Explosive Limit:
Upper Explosive Limit:

CExtinguishing Medial
USE CARBON DIOXIDE, FOAM, DRY CHEMICAL, OR WATER FOG.

R

[Special Fire Fighting Procedures] )
FIRE FIGHTERS SHOULD USE NIOSH AFPROVED SCBA & FULL FROTECTIVE ERUIFMENT
WHEN FIGHTING CHEMICAL FIRE. USE WATER SPRAY TO COOL NEARBY CONTAINERS

EXFOSED TO

FIRE.

===} Fhysical/Chemical Characteristics |=ss==s=======

MILDLY ODOROUS FALE YELLOW LIQUID

FOWDER.
212F /1480
N/F

N/K

1.008

N/K

N/E
COMPLETE
N/K

N/K

NONE
N/R b
N/K
N/K




/WCUnusual Fire & Explosion Hazardsl
" FIRE OR EXCESSIVE HEAT MAY CAUSE FRODUCTION OF HAZARDOUS DECOMPOSITION
PRODUCTS. . T

SE=zmssssxsssnsssssssxsss===| Reactivity Data | ss=ssssssssosssmscssssmssossSssSs

Stability — YES
itions to Avoid{(Stability) ]
TEMPERATURES, SPARKS, AND OPEN FLAMES

[Materials to Avoidl]

CSTDRDMRAMR MAVYITRYZTAAM A llT

Fpnd e o
S EITRUWING WUALIVLLAINGD HMOCINI O

[Hazardous Decomposition Productsl]

NONE GIVEN
[Hazardous Polymerization Occurl
NO
EETZTEES=S ===z oSEmsEsS { Health Hazard Data | == =
LDS@-LCS® - Mixture: N/K B
Route of Entry - Inhalation: NO
. Route of Entry - Skin: YES
L Route of Entry - Ingestion: YES

[Health Hazards - Acute & Chronicl

Carcinogenity — NTF: NO
Carcinogenity - IARC: NO
Carcinogenity - 0SHA: NO

(Explanation of Carcinogenityl
N/R

[Signs and Symptoms of Overexposurel
[Med. Conditions Aggravated/Exposurel

{(Emergency and First Aid Proceduresl

INHAL:RMY TO FRESH AIR. IF NOT EBRTHNG GIVE CFPR3; IF BRTHNG DIFF GIVE OXYGEN.
EYE: IMMED FLUSH W/PLENTY OF WATER. SKIN:WASH W/SOAP % WATER. RMV CONTAM
CLTHG & SHDES. INGEST:DO NOT INDUCE VOMIT. NOTHG BY MOUTH IF UNCONSC. GET
MEDICAL ATTN.

=====zzzzoosssssss=| Precautions for Safe Handling and Use | == ===

[Steps if Matl. Released or Spilledl ’
DIKE SFILL AREA. COLLECT SMALL SPILLS W/ABSORBENT, FLACE IN CLOSABLE
CONTAINERS. COLLECT LARGE SPILLS W/VACUUM SWEEPER, RECLAIM LIQUID IF FOSS.

-~ _MILDLY ALKALINE.. DO NOT. ALLOW ENTRY INTQ.SEWERS OR WATERWAYS...

EWaste Disposal Methodl
LANDFILL OR INCINERATE IAW ALL LAWS % REGS.




~ [Handling and Storing Precautionsl
“ MILDLY ALKALINE. STORE IN COOL DRY AREA. KEEP CONTAINERS CLOSED. AVOID
STRONG ACIDS & OXIDIZERS. -

(Other Precautions]
WASH SKIN AFTER USE. LAUNDER CONTAM CLOTHING BEFORE REUSE.

= === ====ms=z=zs=s=={ Control Measures |=SsSEsSS=SsSss=smznxm

[Respiratory Frotectionl
NONE

[Ventilationl
L.LOCAL. OR MECHANICAL

[Protective Gloves] —_
CHEM RESISTANT

(Eye Frotectionl
GOGGLES AND FACE SHIELD

{Other Protective Equipment]
FULL SKIN PROTECTION, EYEWASH FOUNTAIN.

[Supplemental Safety and Health Datal
- MSD8 DTD 2SSEP8&. TYPE I 1S5 GENERAL FURPOSE.




DOD HAZARDOUS MATERIALS INFORMATION SYSTEM

NIIN:

FSC:

Manuftacturers CAGE:
Fart No. Indicator:
Fart Number/Trade Name:

=====! MSDS~LR PRINTOUT |==z==smmososossmsmoims ==
B18457929

&850

82925

A

MIL-C—-43&6&16C AM 2 CLASS I AND IA CLEAN COMP

=====| General Information

Safety Focal Foint: D

Record No.

Total Safety Entries,

Date MSDS Frepared:
Safety Data Review Date:
Supply Item Manager:

for this Safety Entry:

$19

@13

SM

B1JANB7

23AUGE9

CX

CLEANING COMPOUND,AIRCRAFT SURFACE.

This No.:
Status:

Item Name:

-—-LManufacturer]l

Name:

Street:

P.0. Box:

City:

State:

Country:

Zip Code:

Emergency Fhone No.:

Information Phone No.:

OCTAGON FPROCESS, INC.
596 RIVER ROAD -

N/E

EDGEWATER

ALY
NG

us

37820

201 -945-9493
281-945-9400

-—-—LMSDS8 Freparer]-

e

Name: N/K

Distributor/Vendor No.l: N/R

N/A

BGHMC
MIL~-C-43616
CLASS 1

FS

CN

5 GAL
CAN,METAL
N/K :o-
N/R

N/R

Other MSDS Number:

MS8DS Serial Number:

Specification Number:
Specification Type, Grade, Class:
Hazard Characteristic Code:

Unit of Issue:

Unit of Issue Container Ouantity:
Type of Container:

Net Unit Weight:

NRC/State License Number:

Net Fropellent Weight—Ammo:

Ingredients/Identity Information

ISN : @1
Froprietary :




IFP : D
_..NIOSH (RTECS): KJB8S75009
’ A8 : 111-76-2
Ingredient : 2-BUTOXYETHANOL (BUTYL CELLOSOLVE)
Fercent : 5.9
OSHA FPEL : 25 PPM,SKIN
ACGIH TLV : 25 PPM,SKIN
Other Recomended Limits: N/R
ISN : 02
Proprietary : NO
IFP : D
NIOSH (RTECS): ZC@110900
CAS s 7732-18-5
Ingredient : WATER
Percent : N/K
0SHA FEL ¢ NOT ESTABLISHED
ACGIH TLV : NOT ESTABLISHED
Other Recomended Limits: N/R
ISN : 93
Fropristary : NO
-
IFP : D -~
NIOSH (RTECS): 1941272UC
CAS : N/K
~~Ingredient : UNIDENTIFIED COMPONENTS
‘ercent : N/K
OSHA PEL : N/K
ACGIH TLV : N/K

OCther Recomended Limits: N/K

== s=====! Physical /Chemical Characteristics = == ====

Appearance and Odor: LIGHT AMBER LIQUID,MILD ODOR
Boiling Foint: 212F/1@6C
Vapor Pressure (MM Hg/7@ F): N/K
Vapor Density (Air=1): N/K
Specific Gravity: #.99
Evaporation Rate % Reference: N/K
Solubility in Water: COMPLETE
Percent Volatiles by Volume: UNK

et mzzs===amms===] Fire and Explosion Hazard Data |=sssss=ss=ssxosssssossss

Flash Point: 1S2F/67C TCC
lLower Explosive Limit: N/K
Upper Explosive Limit: N/K

(Extinguishing Medial
CO*x2, DRY CHEM, FDAM, WATER

T rSpecial-Fire Fighting Proceduresl _  _
WEAR SELF-CNTD BRTHG,APF H*2¢ SFPRAY TO COOL CONTR.

CUnusual Fire & Explosion Hazards])
NONE NOTED BY MANUFACTURER.



AoEmEmssETRIsssEssassxsnssss=s===={ Reactivity Data |=ss=szsszzzozzsx == == =
Stability - YES

[Conditions to Avoid(Stability)]
OPEN FLAMES,EXTREME HEAT,SPARKS,ARC WELDING OR OTHER HIGH ENERGY SOURCES.

[Materials to Avoidl
NONE

[Hazardous Decomposition Prdducts]
AMMONIA,COQO, CO%*2

[Conditions to Avoid(Polymerization)]
NOT EKNOWN

= = == = ! Health Hazard Data |=sesssoemroocscoocoooommmmmmmess

LDS?-LC3@ ~ Mixture: N/K

Route of Entry - Inhalation: YES
Route of Entry - Skin: YES

Route of Entry -~ Ingestion: YES

[Health Hazards - Acute % Chronic]l
- ACUTE: IRRITATING TO EYES,SKIN,MUCOUS MEMBRANES AND RESPIRATORY TRACT.
CHRONIC: DEFATING OF SKIN,HEADACHE,DIZZINESS.

Carcinogenity — NTP: N/K
Carcinogenity — IARC: N/K
Carcinogenity — 0OSHA: N/K

[Explanation of Carcinogenityl -
N/R '

LSigns and Symptaoms of Overexposurel
EYES: TEARING,BURNING: SKIN: DEFAT ,REDNESS; INHAL : IRRIT.TO RESP.TRACT,MUCOUS
MEMERANCE; INGEST:DIZZ,NAUSA

[Med. Conditions Aggravated/Expoasurel
NO DATA AVAILABLE.

[Emergency and First Aid Procedures]

SKIN: WASH W.S0AP % H#20. EYES:FLUSH W. H*20. INGESTED:DON'T INDUCE VOMITING.
INHALED: REMOVE TO FRESH AIR. GIVE CFR/0OXYGEN IF NEED. KEEF WARM % QUIET.

REMOVE CONTAMINATED CLOTHING. NEVER GIVE ANYTHING BY MOUTH TO UNCONSCIOUS

FERSON.

it e e e { Frecautions for Safe Handling and Use |=== = =

{Steps if Matl. Released or Spilledl
. USE PROTECTIVE EQUIFMENT.MFR SFECIFIED NEUTRALIZE W DIL HCL,DIL H*280%4 OR
SOD BISULFITE SOLUTION.FLUSH AREA W/LG AMTS OF WATER.DO NOT ALLOW TO GET
INTO WATERWAYS OR LOCAL RESERVOIRS FOR DRINGING,WATER.IF SPILL IS V.LG,

SCOOP UP FOR DISFOSAL.



P

[Waste Disposal Method]
WITH ALL APPLICABLE INTERNATIONAL ,FEDERAL,STATE, % LOCAL REGULATIONS.

[Handling and Storing Precautionsl

KEEP IN COVERED -DRUMS,PENDING DISPOSAL. HANDLE % DISPOSE IN FULL COMPLIANCE

STORE IN COOL,DRY,WELL VENTILATED AREA. FROTECT FROM FHYSICAL DAMAGE.AVOID

ANY FHYSICAL CONTACT. KEEP CONTAINERS TIGHTLY CLOSED

[Other Frecautions]

WASH HANDS THOROUGHLY AFTER HANDLING/USE.AVOID CONTACT W/SKINLEYES %
CLOTHING. -

et === =m====m====! Control Measures |==s=======x P e e

[Respiratory Protectionl
NO SPECIAL REGMNTS UNDER ORDINARY CONDITIONS/ADEGUATE VENT.

[Ventilationl
MECH (GEN)OR LOCAL EXHAUST THAT FROVIDES ADERUATE VENTILATION

[Frotective Glovesl]
RUBBER

[Eye Protectionl]
GUGGLES/FACE SHIELD

,ﬁmlother Protective Equipment]

EYE WASH FOUNTAIN

{Supplemental Safety and Health Datal
MSDS DATED:@#1/87

P

C o HM




DoD Hazardous Materials Information System
DoD &050.5-LR
48 OF 1 Feb 91
For i.8. Zovernment Use Only

B0 6880

IINT 002836036 Manufacturer s CAGE: 3292S

art MNo. Indicator: A

art Number/Trade Name: CLEANING COMFOUND,GREASE EMULESIFIER

atety Data Action Code:

afety Focal Foint: D

‘moord MNo. for this Safety Entrys 002

‘ntal Safety Entries-This Stock No.: Q02

hatus:

‘ate MSDS Frepared: FPRE-HCS

afety Data Review Date: DJ4DECE4

qipply Item Manager: CX

tem Mame: CLEANING COMFOUND,SOLVENT S0OLUBLE,BREASE EMULSIF
tanufacturer ‘s Name: OCTAGON FROCESS, INC.

ianufacturer 's Street: 396 RIVER ROAD

lanufacturer ‘s F.0. Bou:

‘anufactuwrer ‘s City: EDGEWATER

wfacturer 's States NJ

Y racturer ‘s Country: s

anuwfacturer’ Zip Code: Q7020 -11035

‘anufacturer s Emergency Telephons bMumber: 201-945-9400
anutacturer’ Information Tsiephone Mumber: Z201-245-9400
EDE Freparer s Name:

raparei ‘s Company:

Wowomomo oy

reparer ‘s Street or FL0O. Boss
reparer s Citys p
Trapara2r s State:

rapnarer e Lip Code:

Tistributor/Vendor MNo. 1:
sistributor/VYendor MNMo. 1 CABE:
Mistributor/Vendor Nao. 2=
Hetributor/Vendor No. 2 CAGE:
istributor/Vendor No. 3:
istributor/Vendor No. T CAGE:
riastributor/Vendor Nao. 4:
diztributor/Vendor No. 4 CAGE:

Thher MSDE Number:

EDS Serial Number: BDTRE
‘necification MNumber: FED SPEC FP-LC-444
mecification Type, Grade, Class:

tazard Characteristic Code: 2

mit 0F Issue: CN

fj%& 0f Issue Container Suantity: I GAL
< 4 Container:

it Weight:
@ l.icense hNumber:
‘2zt Euplosive Weight:

Pe 444




=t Propsllant Weight-Ammo:
¥ t Zuard Ammunition Code:

Ingredisnts/Identity

oprietary: nO

sgraedient Action Codes
~gredient Focal Foint: D
ngrediant Sequence No.: 01
1G8H (RTECS) No.: 100202350
a5 NO. s

mgredients FUeL OIL (TYPE NDT SFPECIFIED)
sroent: LN

24A FEL:
CEIH TLV: UNENOWN
ther FRecommended Limit:

roprietary:  NO

ngredient Action Code:
ngredient Focal Foint: D
mgredient Seqguence Na.: 02
I0SH (RTECS) Ne.: G(0OS9320000
AT 10 1219-77-Z

2

Brcent: LiNE
IBHA FEL: 8, 5 FFM
CEIH TV 2, § FFM: B8990

hher Rescommended Limit:

~opristary: O

gredisnt Action Code:
mngredisnt Focal FPoint: D
ngredient Sequence No.: O3
(I08H (RTECEY NMo.: 1000001 A0
AS NOL:

gredisnt:  ALCOHOL (TYPE NOT SFPECIFIED)
=rocent: LINE

SHA FEL:

GIH TiLY: UNKENOWN

er FRscommended Limits

dient: CRESGCL, ALL I30OMERES (TRESYLIC ACID)

Information



LT

¢ rietary: NG

agradient ASction Code:
mgredient Focal Point: D
soradient Seguence No.: (04
I08H (RTELCS) No.: 10000640T

35 NO. e
o irm e md = e e b Y =l nd el 'Y ol s W e od
EIL_.H' wHilleiila LV TIMIERIN |
arceant: LINE
3HA FCOL:
TEIH TLV: UNENOWN

gyt R W e s W T Wan v T | I % s d=m
s 18T A L LIRS 1A B8 e A W w

spearance And Odor: DARE LLIQUID- SLIGHT FHENCL CDOR.
niling Foint:
=lting Foint:
apor Pressure (MM Hg/70 Fi:
apor Density (Air=1): .
opcific Gravity: 0.98
acomposition Temperature:
vaporation Rate % FReferencs:
or=iility In Water: COMPLETE
2nt Volatiles By Volume: -10

Foints 140F 2O
tash Foint Method:
.ower Explosive Limits
oper EHEplosive Limit:
whinguishing Media: WATER
zgcial Fire Fighting Frocedure
musual Fire and Explosion Haza
ihabilitys: YES _
snditicons To Avold (Stability):
‘aterials To Avoid:

zardous Uoacomposition Froducts:

edous Folymerization Coours MO
. itions To Avoid (Folymerizaticon):

Hezaltn Hazard Data

LEQ-LCED - Mivtures
toute 0F Zntry - Irnhalation:

‘oute OF Entry — Skin:

- ' g e g - B .



‘igns and Symptoms Of Overexposure:

‘=dical Conditions Aggrevated By Exposure:

mergency &nd First Aid Procedures: WASH OFF AFFECTED AREAS WITH COFIOUS
AOUNTS OF WATER. IN CASE OF CONTACT WITH EYES, WASH WITH WATER, GET MEDICAL
TTENMTION.

I T T T I T T e T I N I N I I S N S I S R S N I I S I T S N D N N I I N RN I O NN N E RIS RS RN S i rm mm ro Si 50 S5 e o e S5 S s e e i S i L i o o e

teps if Material is Released or Spilled: FLUSH WITH FLENTY OF WATER %2 FUT INTO
FPROVED STORAGE CONTAINERS.

mutralizing Agent:

.aste Disposal Method: SFRAY INTO AN INCINERATOR UNDER AFFROVED CONTROLLED
*ROCEDURES.

‘recautions to be Taken in Handling and Storing: FROTECT CONTAINERS FROM
YSICAL DAMAGE. STORE IN COCL, DRY AREA. WEAR SAFETY GOGGLES, RUBBER GLOVES,
PRONS, BOOTS. STORE AWAY FROM ANY FIRE HAZARDS. ’

tmher Frecautions:

R N S N I N S N N R N L N N N S N I I S N N RN N N I R N T S L R N N RN = an e s — R N s e

Tespiratory Frotection: NENE

Jentilation: A5 REQUIRED 70 CONTROL MIST IN AIR.

rofective Gloves: RUBBER

o wotection: SAFETY GOGGLES

Tther Frotective Equipment:

iark Hygienic Fractices:

applemental Safety and Health Data: ITEM IS TYPE 11 OF FEDERAL SFECIFICATION
r-C-444,




roinogenity — NTPR:
rzinogenity — IARC:
arcincgenity — 0O8HA:
zplanation OFf Carcinogenity:

=}
A

2alth Hazards - Acute And Chrend




i
DoD Hazardous Materials Information System
DoD &0S0.5S-LR
AS CF 1 Feb <1
For U.0. Dovernment Use Only
30y &BSO
TIND GQ2BSSUITS Manufacturer s CAGE: S5208
art No. Indicator: A
o

art MNMumber/Trade Name: ELDIRACDD ED-I71

atety Data Action Code:s
atfety Focal Foint: D
acord No. for this Safety Zntry: Q01
aotal Safety Entries—This Stock No.: 002
tatus:
ate MEDS Frepared: 34AaLGRe
afety Data FReview Date: L2DCCET
dpply ltem Manager: X .
*em Name: LEANING COMPOUND,SOLYVENT =
anufacturer ‘s Mame: ELDCRADO CTHEMICAL CO., INC.
anufacturer ‘s Street: 14350 L20KOUT ROAD
apmsfacturer s P.0O. Bowx: T2337
a acturer 's City: SAN ANTONIC
anutactursr ‘s State:s TX
anutacturer s Country: e
anufacturer ‘s Zip Code: 732ES
anufacturer ‘s Emergency TeEleohons Mumber: 512657
tanufacturer ‘s Information Tslaphors NHunber: F12-653-9323
E05 Frepareser s Mame: FAT E.BMITH
raparsr ‘s Company:
roparer s Street or PL0O. Pox:’
raparsr s Citye
raparer s Stated
waparer s Zip Code:
iztributor/Vendor Mo. 1@
Mistributor/Vendor No. 1 CABE:
sistributor/Vendor MNo. 2@
istributor/VYendor No. 2 CAGE:
ristributor/Vendor No. 3@
stributor/Vendor No. 2 CAGE:
ztributor/Vendor No. 4@
stributor/Vendor No. 4 CAGE:

Thher MSDE Number:
“2D8 Z=rial Mumbar: BDTR
Toecification Number: F-C—444
ipecification Type, brade, Class: TYFE I1I
d Charactericetic Code: o2

Issua: N
. Iszue Container CSuantityv: 5.0 GL
Twoe DF Container: ZANM -
“et Unit Weight:
JRC/State License Number: N/
iat Explosive Weight:




2t Propellant Weight—-Ammo: N/K
mast Suard Ammunition Cods:

~oprisztary: MO

sgredient Sction Code:
~gredisnt Focal Foint: D
ngrediznt Sequence No.: 021

T08H (RTECS)Y No.: EJIST7TI0O0
S8 MNO. s 141-473-32

ngredient: ETHANOLAMINE
arcent: .0

IHA FEL: I FPM/sS STEL
ZBIH TLVY: I FFM/6 STEL; 8990
*her Recommended Limit: M/R

roprietarys MO

ngredient Action Code:
mngredient Focal Foinmt: D
ngredient Sequence No.: 02
I08H (RTECS) No.: B0OS920000
A . 1319-77-3

~y dient: CRESOL, ALL ISOMERS (CRESYLIC ACID)
arcent: 1744

ISHA FEL: &, § FFM

ZEIH TLVY: 5, S FPFRM; 8990
ther Rzcommended Limit: N/R

St

roprigtarys NO

mgredient Action Code:
mgredient Focal Point: D
‘mngradient Sesaquence No.: 03
II808H (RTECS! hNo.: EJIBE7S0CE

TAS NO. 111-76-2
moredient:  Z2-BUTOXYETHANOL
fmecenty D00

BHA PEL: 3, 25 FPFM

]
IEIH TLYs S. 25 FPM3; B990
ner Recommended Limit:




v NO
Afction Code:

r
t

t Focal Foint: D
g

=

LR i

egquence Na.: ¢34

Y No 100T6FPTEN
4

TIC HIGH FLASH MNAFHTHA

CEIH TLV: N
ther Recommended Limit: 100 FEM

=pearance And COdor: THIN AMBER LIQUID;CRESOL ODOR

ling Points 220F/104C
=lting Foint: MAK

or Frassurae (MM Hg/70 Fl: ZOMM HEG
aoor Density {(Alr=1):
ppcific Dravity: 1.0
Boompositicn Temperature: N/
vaparation Rate & Refsrence: 1
olability In Water: EMULSBIFIEE
ti mt Yolatilss By Volume: S

-4

+

ieocosity:

)

i

adioactiv

‘orm (Radi
netism
rosion
oignitil

o ZT7OF/LEZC

t Method: N/E

osive Limits PERN

osive Limits: 15.0
ning Media: CO*2, FOAM

ire Fighting FProcedures: MNONME
ire and Explosicon Hazards: MONE

el -1 Ay
= —~ Imhalation: YE
= - Bkin: YES
Lo e T rmmmend= 4 = R noul wend




2alth Hazards - Acute and Chronicd: ™
YESIRESFIRATAORY OR G.I.TRAZT IRRITATION.
arcinogenity — NTP:  N/K
arcinaogenity — IARC: N/
a” T nogenity — OSHA: N/K

T

PaiiiaN

ACUTE: CORROSIVE TG

SKIN AND




#planatiaon O0Ff Carcinagenity:

igne and Symotoms Of Overexposure: INH: NAUSEA; ERIN: DEFATTING/AMINE-RAGH:
YES: IRRITATION. '

zdical Conditions Aggrevated By Exposure: NO DATA AVAILABLE.

nergency and First Aid Froceduress: INH: REMDVE 70O FRESBH AIR. SEIN:WASH W/ S0AF %
S4TER., EYES:FLUBH W/ WATER FOR 13 MINM, SZE MD.

T T T T T S T e L e s+ T+ - 3+

et ¢ 3+ 1+ T .+ 3 -+ -+ F T L+ L 3 F -+ 3 -3

teps i+ Material is Released or Spilled: TAEE UF W/ CIL ABSCRBENT MATERIAL %
URY IN SANITARY LANDFILL. SMALL AMOUNTS MAY BE FLUSHED TO SEWAGE SYSTEM

SRATER. »

sutralizing Agent:

aste Disposal Method: MFR RECOMMENDS: TREATING MATERIAL 7O REMOVE NON-VOLATILE
YDROCARBONS % FHENOLICS:; FLUSH REMAINER TO SEWAGE SYSTEM. DISFOSAL METHOD MUST
Z IAW FEDERAL, STATE % LDOCAL CODES.

reacautions to be Taken in Hanmdling and Storing:

ther Frecautions:

2spirataory Frotection: NMNOT REQUIRED M
‘matilation: LOCAL EXHAUST-200 ZFM TO H
eetive Gloves: RUBEER

‘rotection: FaACE SHIELD

her Frotective Eguipment: FURRBZR AFRONS & RODTES.
iork Hyaglenic Fractices:
iupplemental Safety and Health Data:  OTHER EMERGENMCY FHONE: S1Z2-494-0I77.
FECITYRPE [I. CONTAINER:S 541 CTAM.
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System .

AS OF 1
For U.5. Sovernment Use Only

=} Manufactursr ‘= CZAGBE: 35208
ator: A
a

Action Code:

1 FPoint: N

. for this Safety Entry: 001

ety Entries-This Stock Mo.: ol

[T

ate MSDS Frepared: FRE-HCS

afety Data Review Date: naoMAYEL

woply Item Manager:

~em Name: CLEANING COMPOUND ,SOLVENT
‘znufacturer ‘s Name: ELDODRADO CHEMICAL CO., INC.
‘anufacturer ‘= btreet: 1475C LLO0OKOUT ROAD

lfanuf acturer F.0. Eox: -483E7

tanutacturer ke SAN ANTONICS

fapeaf acturer State: TX

“z acturer Country: e
tanufacourer Zip Code: 732

anufacturer Emergency Telapho Mumber 300-531-1088
‘anufacturer Information Telzohons Mumbear: S12-653-9327
8D8 Freparer
reparer s
maparer s Sty
Eparsr =
frpparer 'z State:
ranarer c

TN TL I 11 I B I L]
a thy

.

~

Mame:

1
O
O
3

m o
]
o

WA
'
+
<

X

Zip Cgde:
stributor/Vendor No.
stributor/Vendor No.
stributor/Vendor MNo.
stributor/Vendor No.
istributor/Vendor No.
istributor/Vendor No.
istributor/Vendor No.
Mistributor/Vendor No.
Thmer MEDE Number:
18DS Z=2rial Number: BFFET
tmecification MNMumber: P-C—-44
mecification Type, Grade, Cl
arard Characteristic Code:
4 Issue:

f Is=sue Container
+ Container:
Weight:

License Number: NS -
osive Weight:

it
)

PRI

CAGE:

i
[N
&a

CAGE:

[ N

T
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CAGE:
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zt Fropellant Weight-Ammo: N/A
sast Duard Ammunition Code:

Ingredients/Identity Information

o
8]

~oprietarv: NG

fction Codes
gdient Focal Foint: N
edient Seguence No.: 01

H (RTECS) No.: KIST7E000
NO. 3 141-43-5

redient: ETHANCLAMINE
cent: b

SHA FPEL: I PPM/6 STEL

IEIH TLV: I FEM/4 BTEL; 990
ther Recommenced Limit:

Y

3] lfl
B
1]
a
i
]
e
o

el

3183
[T N T |

NS}

U

T da Ul

§ Ul

i
G
fus

~oprietary: NO
mrgredient Action Code:
ngredisnt Focal Foint: N
ngredient Sequence PMNo.: 02
I08d (RTECS) No.:  GOSFS0000
& 0.z 13219-77-3
ngr edient: CRESOCL, ALL ISOMERS (ZRESYLID ACID)
srocent:
ZHA PEL: 2, & FRPM
SGIH TLY: §, S FFM; 2990

=3

thar Secommended Limits

L

Fhysical/Chamical Charactericstics

d Odor: THIN,AMBER LIZUID

ot i

270F3 132

o Fressur (MM Hg/70 F): 1

= Density (Alr=1):

itic Gravity: 3.9

mposition Temperature:

vaporation Rate % Reference: SAME &S WATER

imlubility Inm Water: EMULSIFIES

mroent Yolatiles By Volume: £H0

Hecosity:

i - )
adicachtivitys:

‘mrm {Radipactive Matl)
2 Tatism (milligauss):
il s2ion FEteTIPYY:
witoigrnition Temperature:




PN

>,

lasn Foint: 23ISF:;113IC (COCY : -
Tazh Foint Method:

awer Sxplosive Limit:

cmer Dxaplosive Limits

stinguishing Media:s CTO*2,FOAM

secial Fire Fighting Frocsdurss: MONE

~usual Fire and Explosion Hazards: NONE

W

[H]
ey
-+
<

tabil : YES

anditions To Avoid (Btability):
aterials To Avoid: NONE

azardous Decompozition Froducts: MNONE
arardouz Folymerization Occuim: i
onditions To Avoid (Folymerizstion):

DEO-LCZ0 - Mixture:

gute 3F Entry ~ Inhalatior:
outke OF Entry — Skin:

sute OF Entry — Ingestion:

=alth Harards - Acute dnd Chronic:
a” noganity — NTF:

& .rogenity — IARC:

arcinega2nity — CSHA:
splanation OF Carcinogeniivy:
‘igrs and Svmphtoms OFf Dverexgosurss MM MAUSEA. SHINMN:DEFATINMNG/AMINE RASH.
ARV i o w
—t’ 8
=l o
r

.._-.,I
S}

<

Material is Released or Zpi LR W/ OIL ARSOREENT MATERIAL &
(X2}

IN SANITARY LANDFILL.SMALL AMIUNT

Y FLUSHED TO SEWAGE SYSTEM W/
gutralizing Agent:
caste Dispozal Method: MFR RECOMMENMDE: TREATING MATERIAL TO REMOVE NON-VOLATILZ
YDROCARBONS 2 FPHENOLICS;FLUSH RCMAINDER T2 SEWAGE SYSTEM. DISFOSAL METHOD MUST
E LAW FIZIDERAL, STATE % LETAL CODES.
~@cautions to be Taken in Hanmgdling and Storirmz:

ar Frozcautions:

tgoctlon: NOT
OCAL TXHAUST-T00 =OW TLY
=1 =URBER

TACE SHIELD —
i ve Sguioment: RUBBCR AFRONS & BOOTS




TN

‘woplemental Safety and Health Data:
PEC:TYPFE IZ. CONTAINER: 1 GAL CAN:

P

JTHER EMERGENCY

FHONE: S12-494-

ey
ot mtod { ®

Y 2
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DoD Hazard

Q
[

L

kL
[u]
i
-
[ 88 I

=y
=i
DEERQR2TT Manufacktorsr = DABE: DT042
Incicator: &

zfaty Data Action Code:

afety Focal Foint: N

zcord No. for thise Safety

2tal Safety Entries—-This 01
R L=

-t

-n
e ot
]
m e
3 )

Frapared: FRE-HCS
a FReview Date: 1
m Manager:

i

snufacturer 's Name: CORAL THEMTICAL CIOMPANY =
anutactuwrer s Strest:
anufacturer ‘s F.O. Box:

’a;gfacturer’g City:
F ‘acturer 'z State:

a:. Lracturer
anufacturse
anufacturer
il acturer

+

0o
0
-0
[

3

rt

]

<

TEA-GLl00

-~
]

{it
4
i

SRS Frzoarear
mamarar s DOm
-zpares s Shr
~Emarer ity
-mpares s State:
~zmare- s Iigp Code:
ztributor/Vendor Mo, L:
ihutor/Yendor No. 1 CAGE:
ivutor/Vendor No. 2@
ibutor/Vandor No. 2 CA {
istribator/VYendor No. Iz
tztrioutor/Vendor No. I CASE:
istrisutor/VYendor No. 4@
igtributor/Vendor No. 4 CAGT:
MZDE Mumber:
Zarial Numbesr: BFFES
fication NMumber: el
figation Type, Srad B
¢ Charactsriztic Coad
2f Izsue: [
COF Isz=ue Container SuanTifye S S
o 0F Dontaiosr:
Umit Welgvor—
=/ ota License MNumber: A
=1 Explgsive Weight:




opellant Weight-Ammo: ~ N/A
Guarad Ammunition Codes

~iatary: YESR
sdiant Acticn Code:
ediant Focal Point: b
adient Seauence No.: 21
H O (RTEZS) No.: 1000005HY
MG
gredisnt: HYDROCAREON STLVENT FERCENT
arcent: Q0.
2HA FEL:
CHIH TLV:
t“her Recommend=d Limit:

roprietary: YES

agredient Actionm Code:
ngredient Fecal Foint: W
ngredient Szaousnce No.: Q4
I08H (RTECS! Ne.: 10007TTTC

£ ot e’ -
A5 NO. s

~rdient: DISTILLED TALL TIL
=) nt: SN

ZHA PEL:

ZSEIW TLV:

shmr Recommended Limits

Pl

1
aquence MNMo.: O30
Tt 100029=0C8

DODECYLBENZEME SULFONIL ACID

Secommended Limits:

IS AFPROXIMATE

2 Py




= i2tary: YES

myrecdient Acticon Code:

el st SEcral PAaimtes N
gredient Focal oint: M
sgrediant Szquence No.: 04
108H (RTECS: Na.: EIST7 7000
55 N0 141475

ngredient:  ETHANCLAMINDG
zro2nts 1.

=HO PEL: I OFPFM/E STEL

TEIH TV I FRM/4 STEL: 3790
“her Recommended Limit:

Topri=tary:  YES

ngredient Action Code:
~ngredient Focal Foint: N
ngredient Zesguence No.: 0%
IOSH (RTECS)Y No.:  TTZ100000

A5 NG, 1EIO-58-3

ngrediant: FOTASSIUM HYDRDOXIDE
‘Ercent: Ll

‘3HA FEL: Ty 2 MGB/MZ

ZEIH TLV: T, 2 MB/MI; B399
thar Rzcommended Limit:

RPN 1YY

ooearance and Ocor: CLEEAR. AMEER
cmilinmg FPoint: IFFROX Z20F
Eltlﬁé Point:

apor Frzssure (MM O Hg/T0 Fis
apor Densit

acitic Srav

omposition Teamperaturs:

Svaporation Fate % Reference:
mlubility In bater: SLIC
"arcant Yolatiles By Volume:
. QE1LTY:

Tadiocactivity:

“mrm (Radicactive Matl):
‘agnetisa (milligauss):
lmrrosion Rate (IPY):
toignition Temperature:

RY CHEMICAL
E ZXCERT A5 A COOLING




AL L Ly ICRE
cnditions T2 Avoid {(Stabil A B~ hat | N A o REMITION, TEMPERATURES » FLASH

JINT
zterials To Avoid: STRONG TXIDIZING AGENTS
azardous Decomposition Profucts: oox2

P



P

a.ardous Folymerization Occur: MO
orditions To Avoid (Polymerization::

i v soves oot i mmen s A% 98 162 ruy saesn seemm remas s stew St S ST S M S ey eSS e SemE ML Om e S Sk S M S i MOm Sary mews S s Weem e ATy mbe ST ey moet T b Sww S S eV TN et S v W e S Sar SO S ZeT M mew e I T TR SN T v e o e

D=L 250 - Mixture:
sute 2F Entry — Inhalaticr:
pute OF Entry - Skin:
sute OF Entry — Ingestion:
zalth Hazarde — Acute And Thromic:
arcinogenity — NTF:
arcinogenity — IARC:
arcinogenity — O8HA:
splanation Of Carcinogeniity:
‘igns and Symptoms OFf Over=:posurs:  SKIN IRRITATION. DYE IRRITATN % SURNING
TNSATION. INHALATION:CONFUSION, HEADACHE, DIZZINESS.
zdical Conditions Aggrevated By Exposura:

mergency And First Aid Frocedures: SHIN:FLUSH W/FLENTY OF WATER AT LEAST 135
INL. EYE: IMMEDIATELY FLUSH W/WATER AT LZAST 1% MIN: ENSURE WATER CONTACT
JENTIRE SURFACE OF EYE % LID. INHALATION:REMOVE TO FRESH AIR; GIVE O#%2 IF
TEATHING IS DIFFICULT. HEEF WARM. Zcatl mD.

T T I I T T N S T I T e T S I e N T T N S T N S A T T N s T I NI I LI e EmmE NN EEmEResE ———3 444
Precautio andling and Use

g LF Material 13 Relesssd COVER W/INERT ABSORBENT MATERIAL,

i & UR, AND PLACE IN SUITAR FIL_USH AREA WELL W/WATER.

imutralizing Agent:

;aste Disposal Mathod: MATERIAL TOLLEZCTED ON ABSCRBENT MATERIAL MAY EBE

ZEASITED IM & FOSTED TOXIC SUBSTANIE LANDFILL IN ACORDANCE W/LOCAL, STATE,

EDERAL REGULATIONS.

~zmautians to he Taken i srod Storing:  HEER CONTAINER TIGHTLY CLOSE

ITORE INM & CRCL, DRY LDC

- frecantions:  HEEPR

zsniratory Frotection: MIOSH/ MS .A AFFRVYD RESF OTECTI IF TLY EXCEEDED
amtilaticon:  LI2CAL EXHALIST-YES MECHAMIZAL-YES

“gtective Gloves: IMPERVIOUS

Je Protection: CHEM.GOGE OR FALL SHIELD

thar freortective Equipment: SFRON OR FROTECTIVE CZLOTHING

ork Hygisnic FPractices:

Aoplemental Safety and Health Data: FEODUCT ALSDO CONTAINS AFFROX 1% MIXED
TRFENE ALCOHOLS % HYDROCARBONS:; AFFROX 1% ETHCXYLATED OCTYL PHENOL;AFPFROX 1%
THOXYLATED NONYL PHENQOL: LESS THAN 1% WATER. '




DoD Hazardous Materiales Information System
' Dol &050.,2-L
A5 OF 1 Feb 71
FSl: &HB3C
HMIIN: OOZE85B01IR Manufacturer = CABE: 4W432
Fart Mo. Indicator: &
Fart Mumber/Trade Mame:; FETROLELM SOLVENTS

Safety Data Action Code:

Zafety Focal Foint: D

rEcord No. for this Safety Entry: 002
Total Safety Entries-This Stock MNo.:
Status: =M

Date MSDS Frepared: N/

Satety Data Review Date: OQZMAYED
Supply Item Manager: CX z
Item Mams: DRYCLEANING S0OLVENT

b
-t
[

4

Manutacturer 's Mame: SOLVENTS & CHEMICALDS, INC.
Manufacturer 's Street: 4704 SHOaWE ROAD
Aanutacturer ‘s F.G. Box: 470

 nufacturesr ‘s City:  FEARLAND

manufacturer ‘s State: T
Manutacturer
Mamnufacturesr’

i

[T

i - i B —F 4 r ‘1"‘!:__:“'""!"'
Aanufactursr Tl aoS—on 7

C i : b 2R B NN, Won 3 = - syt 4
Manutacturasr : 71348557

-

AEDS Freparser

FRparar Zomp

Srenarsr Stre

Freparar City

Freaparer State:
Freparer Zip Codes

Distributor/Vendor No.o 1: S 4
Distributor/Vendor No. 1| “ﬁGE;
Distributor/Vendor No. 2: ¢
Distrinutor/Vendor No. 2 CAGBE:
Distributor/Vendor Na. Z:
Distributer/Vendor No. I CABE:
Distributor/Vendor No. 4:
Distributor/Vendor MNo. 4 CARE:
Jfthsr MSDS Number:
MEDS Serial Number: BRGVES .
Soecitication Mumber: F—=D=-530
Specitication Type, Grads, Zlaszs: TYRE 1
Hazard Characteristic Code:s Fd
ik, 0f. Issue: DR e : —

At OF Tssue Containsr Guantiity:  I5.0 Gl
Type O+ Container: DRUM

Mat Unit Waight: Z5.0 5L

MRO/State License Number:

NMet Zuplasive Weight:




pellant Ne?ght~ﬁmmo: MK
ward Ammunition Code:

G0

Ingredients/Identity Information

Propriztary:  NO
Ingredient Action Codes
Ingredient Focal Foinmt: D
T

. . Pl \ S
ngradient Sequence Nog.: 01
;
4

g =
HIOBH (RTECS) No.: 1004191M5

CAS NO.: MIXTURE

Ingredient: MINERAL SFPIRITS RULE &6
Fercent: 100.0

DSHA FEL: /K

ACGIH TLVY: N/E

Other FRecommended Limit: 100 FFM

Physical /Chemical Charactsristics
Appearance And Cdor: WATER LIKE LIQUID;MINERAL SPIRITS ODOR. =

Boiling Foint: 3Z16-Z873F :
Melting Foint:

~Aapor Fressure (MM Hg/70 Fig 10 MMHEG
' por Density (Air=1): 5.0
specitic Gravity: 0,77

Decomposition Temperature:

Svaporation Rate % Reference:

Zolubility Inm Water: NEGSLIGIELE
o)

Frercent Yolatiles By Yolume: 2.5

VYiscosity:

oHs

Sadioactivitys
(Radioactive Matl:

Magnetism (milligauss):

Corrocsion Rate (IFY):

ot
Doy [ et
Form L&

.

=y

Fire and Explosion Hazard Data

Flash Foints 107F/742C

Flash Foint Method: T.C.C.

rower Eaplosive Limit: 1.0

Uoper Explosive Limit: 6.0

Extinguishing Media: FDAM,DRY CHEMIDAL ,CDO*2,WATER FOG OR SFRAY.
Zpecial Fire Fighting Frocedures: USE NIDSH/MSHA AFPROVED SCEA IM AN
AREA.CCOL EXFOSED CONTAINERS WITH WATER.

Lnusual Fire and Explosion Hazaros: COMBUSTIEBLE LIQUID.DO NGT MIX OR ZTOREZ WiIT
STRONG COXIDANTS.

P

Ta



¥TREME HEAT.
= 70 Avoid: STRONG GCXI
=z Decomposition Froducts
ous Folymerization Ooours NG
icns 7o Avold (Folymerizstion)

a1
.
jea
..
gyl

LDEO-LCTD — Mixture: NAK »
Fouwte 0F Entry - Inhalation: YES

£2¢ ..
Route OF Entry — Skin: YES

Foute OFf Entry — Ingestion: YES
Health Hazards —- Acute And Chronic: SCUTE: IRRITATICN OF EYEDS,SrIN aGND
RESFIRATORY TRACT,HEADACHE,DIZZINESS,FOSSIEBLE UNCONSCIQUSNESS IN HIBGH
CONCENTRATIDONS. CHRONIC:DEFATTING,IRRITATICN CR DERMATITIS.
Carcinogenity — NTF: MN/K
Narcimogenity — IaRC: N/K

arcinogenity — DZSHA: N/E

4

Zuplanation OFf Carcinogenity: MNO DATA AVAILABLE.

Zigns and Symptoms Df Overexpeosurs: SEE HEALTH HAZARDS DATA.

Madical Conditions Aggrsvated By Exposure: FRE-EXISTING CONDITIONS MAY .BE
WOREEN. ¥

irst &id Frocedurss: INHALATION:REMOVE TO FRESH AIR3SEEK MEDICAL
S:FLUSH WITH FLENTY OF WATER FOR ABOUT 15 MINUTEES,CALL A

EDED. INGESTION:DRD NOT INDUCE VOMITING:;CALL A FHYSICIAN
Frecauticns fo

5
i
17}
4
1]
xI
bl
|
L
a
[N
a
Wi
By
ot }
o8
C
i}
1]

ps if Material is d: USE FPROFPER FERSONAL FROTECTIOM; REMDVE
I TICK SCURCES D IF FOSSIBLE.USE SUITAEBLE INERT

ar T MATERIAL AN ER DISFOSAL.

tr zing fgent: :

ste gmosal Method TRCIMERATION MUST BE IN SUCORDANIE WITH
ZAL ~&TE &MD FEDER

sCca ons to be Tak and Storing:  STORE IN COOL,DRY i L
MTI ED EA.HEEF ,OFEM FLAMES AND SFARK ;DO NOT SMOFE IN WORE
[angial
VL e
her Frecautions:

Respiratory Frotection: USE NIDSH/MEHA AFPFROVED RESFIRATOR FOR OREANIC
VAFDRS/MIST IF ABOVE FEL/TLV.
Ventilation: LDOCAL EXHAUST;FACE WELDCDITY 40 FFPM AND USE EXPLOSION FROCFE
CTOUIFMENT.
Frotective Gloves: IMPERVIDUS. _
Eye Frotsction: SOGEELES/FACESHIELD.
Othes Frotective Equipment:  4SFRON,EYE-WaSH FOUNTAIN,FROTECTIVE CLCTHING.
ien ractices: AVOID CONTADT WITH SKIN AND EYES:; DO NOT BREATHE
o~ TEITY M YT
[ a0 S VY U O B fasies JPY
l'_;”‘fﬂ'. P



DaD Hazardous Matsrials Information Systam

1
DoD 4050. -1
b

5% OF 1 Feb 71
FolC: £330
MIIN: GO2838012 Manutacturer ‘= CASE: 4188
Fart MNo. Indicator: A ,
Fart Number/Trade MName: MINERAL ZFIRITS &5

General Informatiocon

Safety Data Action Code:
Ratety rocal Foint: K
Fecord Mo. +tor this Safety Entry: GOO3
Total Satety Entriss-This St

Status:

Dats MBDS Frepared:
Satety Data Review Date:
Zupply Item Manager: oX
Item Mame: DRY CLEANING S0ULVENT

4
1

od

Manutacturer ‘s Name: ASHLAND CHEMICAL CO
Manutacturer 's Streeset:
Manufacturer = =.0. EBous =217
anufacturer s Citve TOLUMBRUEL
Anutactuwrasr ‘s State: iH
Manutacturesr s Country: U5
Manufacturer 'z Zip Code: AT21&
Manufacturer ‘= Emergency Tels Mumber: &06-324-1
Manufactuwrer's Information T e dNumber: &£14-88
MSDS Freparser s MNMame: .
Freparer s Sompanys
Sreparer s Btrest o FLoO. Bous
Frezarer Tz City:
PFreoarsr s State:
Freparer 'z Zip Code:
Distributor/Yendor Mo. L:
Distributor/Vendor MNo. 1 CAGE:
stributor/Vendor No. 2@
iztributaor/Vendor No. 2 CAGE:
stributor/Vendor No. I:
stributor/Vendor No. I CAGE:
Distributor/vVendor No. 4@
Distributor/Vendor No. 4 CAGE:
Qther M3SDE hNumber:
M3DE Ssrial Mumber: EDTS
Speciticaticn Munber: F—=D—520 .
Specification Type, o e, Class:
azard Characteristic Code: =4
it OF Issue: DR
Hit 04 Issue Containesr Duantity: =5 GEAL
‘vpe OFf Containersd FREDTET OTY II -
Met Unmilt Weight: 233 LEBS
R/ xte Licemnss Mumber:
et losive wWeight:




Froprigtary: NO

Ingreadisnt Action Code:

ingraedient Focal Foint: K

Iingredient Seguence No.: 01

MIOBH (RTECS) No.:  1003Z3Z07AF

£Aas nNO.: NKE

Ingredient: ALIFPHATIC FETROLEUM DISTILLATES.
Fercent: 5

OSHA FEL: 500 FFM
ACEIH TLY: 100 FRM
Jther Rescommended Limit:

Sppearance And Odor: LIQUID,CCLORLESRS.
Boiling Foint: Z00OF,14%C
S™1ting Foints

ooy Fressurs MM Hg/70 Fy: ZL0
Vapor Density (Air=1i: 4.%
Specific Sravity: 0,770
Decomppsition Temperaturs:
ion ars T, O ETHER=1)
o H

Farcent Yolatilizs By VYolume: MERLY
Yiscositys:
oH: MR

Radioactiviiy

Form {(Radiogact
i

ive Matl):
Magnetism (nilligauss):
Corrosion Rate (IPY): N/K

Flash Foint: 1O0F,37.8C
Flash Foint Msthod: GO
Lower Explosive Limite 0.7

Llopesr plosive Limit: 5.0

Extinguishing Medias JS5E CARBOM DI AM, DRY CHEMICAL. P
Special Fire Fighting FProcedurss: ~CONMTAINED ZREATHING AFFARA
SROTECTIVE SEAR. WUSE WATER SFRAY TO EXFOSED CONTAIMNERS.

THaN SIR

Explosion Hazards
2R MOVED BY VEI
I f’\ I‘J Dol ‘l'_‘l

BT

g oved
g I Y
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AN

ontrol Mzasuras
Hespiratory Frokectxon- IF VENTILATION DDES HNOT MAINTAIN INHALATION EXFOSURES
DELDW FEL(TLYY , USE NIDSH/MSHA AFFROVED RESFIRATCRE A5 FPER CURRENT Z9 CFR
19100038, INT.HUETIGJS/WQRN MNES AND MIOBH~-RESFIRATOR DRECISION

LOBIC~-FUR. #87. 108,

Yentilation: FROVIDE SUFFICDIENT SENERAL/LOCAL ZXHAUST VENTILATION INM
FATTERMN/VOLUME 70O CONTROL IHHAi”*IﬁN EXFOSURES EBELOW 0O5HA'S FEL.
Frotective SDloves:  HEAVY DUTY ® RTFILE,FUBBER 15 REQUIRED.

Eye Frotection: SAFETY GLASSES qu 5 AND/OR FACESHIELD

lther Frotective Equipment: Efz MQSH STATICN % SAFETY SHOWER. IMDUSTRIAL-TYFE
WORE CLOTHIMG, COVERALLS, AFROMS, BOCTS % FROTECTIVE GARMENTS A5 REGD.
Work Hygisnic Fractices: ODBSERVE G00OD FERSONAL HYGIEME FRACTICE &AND RECOMMENDED

FROCEDURES. DO NOT WEAR CONTAMINATED CLOTHING OR FODTWEAR.

Suppiamental Safety and Health Data: DO NOT GET ON SHIN, IN EYES OR ONM
CLOTHING. 00 NDOT BREATHE VAFORS OR MISTS, NEVEFR USE WELDING OR CUTTING TORCH ON
OR NMEAR DRUM (EVEN EMPTY) EBECAUSE FRODUCT (EVEN JUBT RESIDUEY AN IGNITE

EXFLOSIVELY.




DoD Hazardous Materials Information System
Lol &050.5-L
A0 OF 1 Faeh 24
Sl &350
NIIM: CO2Z85E0LI2 Manutactursr "= CAaGE: Z3138
Fart No. Indicator: E
Fart Number/Trade Name: MINERAL SFIRITS &bé

Satety Data Action Code:

Satety Focal Foint: K

Record No. for this Satety Entry: 004
Total Satfety Entries-This Stock Mo.: G17T
Status: M

Date MEBDS Freaparesd: D IMARBS

Satety Data Review Date: 1 ZFERE?

Supply Item Manager: CX

ITtem Name: DRY CLEANING SOLVENT

el R

Manufactursr = Name: ASHLAND CHEMICAL COMPANY
Manutacturer s Street:
MHanufacturer ‘s F.0. Box: 2217
’ nufacturer s City: COLUMBUS
aanufactursr 's States QM
Manutacturer ‘s Countrvy: U
Manufacturer 's Zip Code:
Manufacturer s Emergency Telephons NMumber: S036-324-1133

7

ore Nuamber: £14-887-2ZT3

Manufacturer "= Information
MEDE Freoarer s Name:
Freparer ‘s Zompany:

Srenarer s Ztreet or FLO. Boxs
Freparer ‘s CTity:

Freparer ‘s State:

Freparer ‘= Zip Code:

Bistributor/Vendor No. 1
Distributor/vVendor No. 1
Distributor/Vendor No. 2
Distributor/Vendor No. 2 CAGE:

Distributor/Vendor No.

Digtributor/Vendor No.

Distributor/Vendor “No.. 4

Distributor /Vendor No. 4 CAGE:
T

Other HMEDS Number:
=t-ial MNunber: BRD
Location Mumbsrs F=D-&480

Specification Type, Brade, Class:
Hazard Characteristic Code: 4
71t OF Issus: DR

it OF TEsde Containsr OUENtIityT ~I500 G
Type OFf Container: DRUM
Net Unit Weight: 35.0 GBL
N

RC/State License hMumber: N/R
t Explosive Weight:

H

d
4

®
H

i



P

Met Fropellant Weight-Ammo: N/R
Coast GCuard Ammunition Code:

Ingredient=/Identity Information

Fropristary: MO

Ingrsdient Sction Code:
Ingredient Focal Foint: K
Ingredient S3squence No.: 01
MNIOBH (RTECS) No.:  WJI8Z25000

CAS NO.: ES032-41-3
Ingredient: STODDARD SOLVENT
Fercent: #PG.0

OSHA PEL: 100 FFM
ACEIH TV 100 FPM; 8990
Jther Recommended Limit:

Appearance And QOdor: LIGQUID FETROLELM FRODUCT
‘Boiling Foint: IOOF /1470

Slting Point:

Apor FPressure MM Hg/70 Fi: 2
Vapor Density (Gir=1): 4.7
Specitfic Gravity: 2.78
Decomposition Temperaturea:
Evaporation FRats % Referen o (RTHER=1}
Solubility In Water: E .
FParcsnt VYolatilss By
Yiscosithyvs
o
Radioactiviity:
Form (Radicactive Matl):
Magrnetism (milligauss):
Dorrosion Rate (IFPY):
Autoignition Temperature: N/E

Flash Foint: 1Q0OF /737,80
Flash Foint Method:
Lower Exgplosive Limit: 1.0
Lipper Exolosive Limit: VA
Esntinguishing Mediar FO0AM,CO0=2,DRY CALS -
Special Fire Fighting Frocedurss: I02H AFFROVED SC34
I 1 Fire and HExplosi Hazard 5 ARE HEAVIER THAN AIR WILL TRAVEL
THE ZROUND; MAY ED E D




Ve

Materials To Avoid: STRONG OX
Hazardous Decomposition Frodu
HYDROTARBON.

Hazardous Folymerization Occur: M

Conditions To Avold {(Folymerization): pNOMNE NOTED

n
It

Health Hazard Data

LDSO-LCSD ~ Mixture:

Route OFf Entry - Inhalation: YES

Routs 0F Entry - Skin: N/

Foute O0F Entry - Ingestion: YES

Health Hazards - Acute And Chronic:

Carcinogenity — NTF: N/R

Carcinogenity — IARC: N/R

Carcinogenity - O0S5HA: N/R

Explanation 0f Carcinogenity: MAR

Zigns and Symptoms Of Overexposurs: MNASAL % RESFIRATORY IRRITATION
SCICUSMNESS ,ASPHYXIATION,VOMIT

WEAKNESS ,FATIGUE ,NAUSEA , HEADACHE , UNCON

OR CHEMICAL FNEUMONITIS.

Medical Conditions Aggrevated By Exposure:

Emergency &nd First Aid Frocedures: INHALE: REMOVE TD FRESH AIR, 51

NEED;EYES/SKIN:FLUSH W LE AMTS H*20 FOR 1S MIN; INGEST:RINSE MOUTH:
FRICULTY, OR OTHER S3YMFTOMS OF CVER

0
.
oar

Steps if Material is R
SUITAEBLE ABSORBENT MAT
Meutralizing Agent:

1 Method: -IS
ERAL REGULATIO
o b2 Taken
EA.KEER A&

2R PROFER DISFOSAL.

Haste Dispos
STATE &ND FE
Frecautions

VENTILATED A
HOT TN USBE.

Dther Frecauvtions: ANVOID CONTADT W
VAEFORS/MIST. WASH THORQOUGHLY AFTER E/

1

1O

e

=
1l

STORE InN COOL,DRY
MES. KEEF CONTAINER

1

i

S AND SHIN.DO NOT BREATHE

Respiratory Frotection: IF TLVY IS EXCEEDED,USE MIOSH/MSHA AFFROVED
RESFIRATOR.

Yemtilation: FROVIDE MECHAN(GEN/LTCAL EXHAUSTIVENT TO MAINTN <TLY
Frotective Gloves: IMFERVIOUS

Eve Frotection: GOGGLES/FACE SHIELD

3ther Frotective Equipment: Fabl WORE CZLOTHING TO FREVENT REFEATED
ZONTALCT.

Work Hygienic Fractices:

Supplemental Satety and Health Data:

i
s

FC5E OF COLLECTED MATERIAL IN ACCCRDANCE &
1L .S Imd
142

sDIZZINESS,
ING,DIARRHEA

>3

=

VE CPR/0%2 IF

GET MEDICAL

EXFOSURE.

USE FROFPER FPERBONAL PROTE

e
CLOGED Wi

OR FROLGNBED




DoD Ha"ardru~ Materials Information System
Y -4 -

FECr ABEO

NMIIM: 202858012 Manufacturer s DAGE: SVIERO
Fart Mo. Indicator: &

Fart Mumber/Trade Mame: FD 483 TYFE I

S
~
.

ta Review Date: L7AUGBERS
2

=t

m Manager:

Zatety Data Action Code:

Satety Focal Foint: F

Record Moo for this Bafety Entry: 005
Total Satety Entries—-This Stock MNo.s G173
Ztatus:

Date MIDS FPrepared: INTERIM

=

T

i CW

(1130 A S o1 1]
30 i

=

Y]

7144

~J
|

E

m

Manutactursr ‘s Name: CHEMCENTRAL /ACHLAHOMA CITY/DELAHDOMA

: turer ‘s Streest:

Manutactursr 's F.O. Boux:

ity

State

Country:

Zip Codes

Emergency 7=
Intormation
Mame:

%anu%
Y A
SrEnur

CE S
Distributor/Vendor Hu. i
Distributor /Vendor No. 1 CAGE:
Distributor/Vendor No. Z:
Distrioutor/Vendor No. 2 CALBE:
Distributor/Vendor No. 23
Distrioutor/Vendor No. I CAGE:
Distributor/Vendor Mo. 4:
stributor/VYendor No. 4 CAGE:
a2r MSDS Number:
Z Zsrial Mumber: BDTSR
=Clification Number: _
scitio ' T Grade, Class:
AT ar Er1~+1c Code: Fa
11t
t tainmer Guantity: — -
& H

+
17 {1l l )

[

.

STy e e




LT

ropellant Weight-Ammo:
Guard Ammunition Code:

—
|
['s]
3
M
[R S
-
4
3
i+
U i
bt
[0}
i
a3

tity Intormation

Froprietary:s NO

Iimgredient Action Code:
ingrediesnt Focal Foint: F
ingredient Sequence No.: 01
MNIOSH (RTECS) No.: 1002174FD
CAS NO.:

Ingredient: FD&BO

Fercent: 100%

38HA PEL:

ACGBIH TLY: 230 FFRM

Other Recommended Limit:

Appearance And Odors CLEAR, WATER WHITE MILD MAPHTHA, MNON-RESIDUAL
JHoiling Foint: Z83F
ilting Point:

capor Fressure (MM Hg/79 Fir
Vapor Den=itw (81r=1}2: 4.4
Specific ravi ity D779
1 Tz 1
@ + ETHER = 1)

au

Fadioactivitys:

Form {(FRadioactive Matll:
Magnetism (milligauss):
Corrosion Rate (IPY):
Autoignition Temperature

Hazard Data

Flash oints: 103F TCC
~lash Foint Method:

ower Explosive Limit: 1%
upper Explosive Limit: SHaedt
Extinguishing Media: FOaM, C0Z C
a:eczzl Fire Fighting Frocsdures:
rnusual Fire and Explosion Hazards:

Stability:
Conditions

To Avold (Stabilityi: “E&T DR CREN FLAME
Materiales To Avoid: STRONG COXIDIZERRS




~azardous Decomposition Froducts: HONE
mazardous Folymerization Occur: ND
Conditions To Avold (Folymerizaticon):  N/E

LDSO~-LC50 — Mikture:

Route OF Entry = Inhalation:
Routs OF Entry - Zkin:

b E e ]

Entry — Ingestion:

th Hazards - aAcute And Chronig:
inogenity — NMTF:

arcinogenity — IARC:

arcinogenity - G5HA:

%]
[
[ I I o A g
i
C

DRI N T A A (S

Signs and Symptoms O0Ff Overexposursa: SLIGHT IRRITATION TO MUCCUS MEMEBRANES.
Medical Conditions Aggrevated By Exposure:

Emergency And First Ald Frocedures: ZSEIN: WASH W/230AF % WATER. EREATHING:
FEMOVE FATIENT 70O FRESH AIR. EYEZ: FLUSH THOROUGHLY W/WATER FOR AT LEAST 1S
MIMUTES. SWALLOWING: DON'T INDUCE VYCMITING. CALL FHYSICIAN IMMEDIATELY.WFUMP
STOMACH. =

S
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2ns 1+ Haterial is Released orF DONCT ALLOW SFRILLED LIGUID TD GET
JAROYERY BTRONG SXIDIZERS CR SOURICES OF HEAT OR DN FLAME. MOP UF aND DISCARD.
Meutralizing Agent:
Waste Disposal Method: INCINERATION CORDING TO AIR POLLUTION REGULATISNS.
Frecautions fo be Taken in Handling and Storing: IF SWALLOWED, DON'T INMDUCE

VOMITING. CALL FHYSICIAN. <EEF AWAY FAOM HEAT % OFEN FLAME. A&VOID FLONBED

CONTACT W/SKIN/EREATHING 0OF VAFOR 1 Fi

Other Frecautions: DON'T STOR N OR UNLABELED CONTAINERS. USE OMLY
: I ONLY KEEF OUT OF THE REA OF CHIL

ADEDUATE VENTILATION. FOR il

y Frotection:  MNONE

m:  LOCAL EXHAUST: FREFERABLE. MECHANICAL: ACCEFTABLE
Gloves: S0L RESISTANT

tion:  SAFETY GLASSES

2r Frotective Equipment: MNONE

k Hvgienic Fractices:

Supplemental Saftety and Health Data:

[

1




DoD Hazardcus Materials Information System -
oD 6050, 5~L
4% OF 1 Fsh 21

Fal:

MNITN 12 Manutfacturer 's DAGBE: 43367

Fart cator: A

Fart rade Name: LOW FLASH STCDDARD SOLVENT
Zeneral Information

Satety Data Scticn Code: C

Safety Focal Foint: D

Record No. for this Safety = :

Total Satety Entries-This Stock No.: o1z

Statuss:

Date MSDSE Frapared: INTERIM

Satety Data Review Date: 100OCTRA

supply Item Manager: -4

item Name: DRY CLEANING SOLVENT
ey

Manufactursr ‘s Name: TRIANGL ZFIMERIES, IMC. <
Manutachurar s Strest: 2211 MORFOLE SUITE 1100

Manufacturer "= #.0. o IIET7
Manutacturer = Titye HOUSTON
anufacturer ‘s State: TX
anutacturer ' Countrys:
Manutactursr ‘s Zip Code:
Manufactuwrer ‘s Emergesncy
Manutacturer ‘s Information
MZ08 Freparer s Name:
‘= Company:
Strest or F.O. Bous i
arer ‘= Tity:
regparer = State:
Frenarsr Iip Code:
Distributor/Vendor Mol 1
Zistributor/Vendor MNo. 1 CAGE:
Distributor/Vendor MNo. 23
Jistributor/Vendor No. 2 CAGE:
Distributor/Vendor No. 3:
Distributor/Vendor No. 7 CAGE:
Distributor/Vendor HNo. 4:
Distributor/Vendor No. 4 CAGE:
Gther MIDE Number:
M505 Sarial NMumber: BEDTEG
Speci i Migmber: FeD—-&a50
=i} Tyoe, Srade, Classi -
EYs =ristic Tode: 4
it D
nit Container Guantity: Gl
ype ners
et ol ——
HRCS nse Numnber:
st wWeight:



-t Fropellant Weight—Amma:

Coast Guard Ammunition Codes:

: i ry

I ediant

ingredisent Focal

Ingredisnt Zsgusnce No.: 01
NIOSH (RTECS) No.o: 10GOT7R6AR
SAS ND.L e

Tk [

O8HA FEL:
ACEIH TLV: NOT SFECIFIED
Other Recommernded Limit:

Fropriatary: N
Ingredisnt Action Code:
Ingredient Focal Foint: D

Ingredient Seqguence Mog.: 02

MIOSH (RTECS) Nowsz 1001292FD

CAS NO.:

~magredient:  FETROLEUM DISTI SATURATES)
resnt: 2406

LUEHA FEL:

ACGIH TLY =D

B Y

T

O

Qodor: CLEAR LISUID,ZDOR LIKE HYDROCAR

A
)
i
=

S tnful -] FYTE SN .
BEoil ; Foint: HO-4GOF
Melting Foint:
Vapor Fressuare (MM O HgQ/TO F o i1
Yapor Density (Alr=1): UNEN
Specific Gravity: 00,7686
Decomposition Temperature:
Zvaporation Rate ¥ Reference: DINENORN
Bolubility In Water: INSOLUBLE
Parcent Volatiles By Volume: 166G
Viscositys
o
Fadicachtiviiv: -
Sorm iRadioacitive Matlo:
Magnetism (milligaussi:
Dorrosion Rate (IFY):
e Y
re




Fiash Foint: 106F A45TM DS6
lazsh Foint Method:

Lower Explosive Limit: UNEN
Lpper Explosive Limit: UNEN
Extinguishing Media: CO=2,DRY CHEMICAL,FDAM
SZpecial Fire Fighting PrDCuaurEE: USE SCBA FOR FIREFIGHTING IN COMFINED SREAS
tnusual Fire and Explosion Hagsrds: THE MATERIAL WILL IGNITE OM CONTACT WITH
OFEN FLAMESRS.
Reactivity Data
Stability: YES
Zonditions To Avoid (Btability): AVOID EXCESEBEIVE HEAT &ND CFEN FLAMES.
Materials To Avolid: NOT SFECIFIED
Hazardous Decomposition Froducts: NONE ZFPECIFIED
Hazardous Folymerization Docur:  NO
Conditions To d&void (FPolymerizaticn): BYmig
Health Hazard Data :

SO-LE50 - Mixturs:
Route 0% Emtry - Inhalation:
moute OF Entry — Skin:
~ sute OfF Entry - Ingestion:
eqlth Hazards — fcuts And Chre
rLlnw9211ty - MNTF:

uu

roeinogend - IARC:
Cin ~ﬁnnlty - OZHA:
anaticn OF Lm(‘CluDQF’-"F’llt/:

H H " B ." h ?-'. Fande W0 el et
and Symptoms O : : o 2 HE~ R
e

=k, SRR ITTUR AT AT kg
AT ONCONTACZT. Dhk
IRRITATION, DROWSINESE, FSE, HEADACHE TIS

Steps Material is Released or Spi e DLEAN IT
CONTAINING WIPING CLOTHS OR ABSOREBENT FAFER In & 8
MATER L INTO A CONTAINER FOR FRIFER BFOE5 DO oMOT
ZIVERS AND STREAMS/SEWERS.
Mautralizing Agent:
Waste Disposal HMsthod: CISFOEE OF In ACCORDANCE WITH LODAL,STATE ahND
FEGULATIONS.
Frecautions to be Tak
FLAaMES. KEERP THE CION
bher Frascauticons:
R MOE IMNG. S ——

; CHNTHMD BRT:
:n_':z 3..11—\n

R L




FROVIDE MECHAN(GEN/LCCAL EXHAUSTIVENT T4 MAINTN <TLV

Yentililiations

Frotective Gloves: RUBBER

Zye Frotsction: SAFETY/CHEM GOGGLES

Jther Frotective Equipment: EYE WABH STATICON. AFRONS. SFECIAL IMPERVIOUS

CLOTHIMNG.
Adork Hygienic Fractices:

Supplemental Safety and Health Data: #23DS DATED 4/1/81. *‘I: FRODUCT I8 A
COMPLEL MIXTURE OF FPARAFFIN, ISOFARAFFIN,NAFHTHENE AND AROMA C YDROC“”'DNS

THE T#8 70 C+1Z CARBON MNUMBER RANGE




DoD Hazardous Matsrialzs Information System

FSl: 5350

NIINz GOZBIEOLZ Aanutactursr s CABE: &0774
Fart Mo. Indicator: &

Fart Number/Trade Name: CHARTERSOL T04

Sensral Information

Satety Data Actiocn Code:

Satety Focal Foinmt: N

Fecord No. for this Safety Entry: 07
Total Safety Entries-This Stock No.: 92173

jmad

Status:

TDate MSDS Frepared: FRE-HCS
Saftety Data Revisw Date: 18JUL g4
Supply Item HManager:
item Mam2: DRY CLEANING SOLVENT "
Manufacturer ‘s Name: CHARTER CTHEMICALS/CHARTER INTERNATIONAL OIL (0. =
Manutacturer s Streest: 3738 MANCHESTER 57
Manufacturer ‘s F.0. Box: 5008
HManutfacturer ‘s City: HOUSTON
~ anufacturer s State:  TX
ganufactursr ‘= Country: Us
Manufacturer ‘s Zip Code: 77012-214%
Manutacturer s Energency Telephorns Number:
Manufacturer s Information Telesphorns Number:

MBDS Freparsr 'z MName:
Freparar ‘s Companys

Freparer ‘s 3trest or F.O. Box:
Freoparsr ‘s City:

Freparer ‘= State:
Freparsr ‘s Zip Code:
Distributor/Vendor HNo. 1t
Distributor/Vendor No. 1 CAGE:
Distributor/Vendaor Na. Z:
RDistributor/Vendor No.. 2 CABGE:
Distributor/Vendor MNo. Z:
Distributor/Vendor No. 2 CABGE:
Distributor/Vendor No. 4:
Distributor/Vendor No. 4 CAGE:
Sther MSD5 Number:
MEDS Zerial Number: BDTSH
Specitication Numnber: F=D=-&630
Specification Type, Grade, Class: ’
Hazard Characteristic Code: -4
Uit OF Issus:

“Nnit Of Issuge Container Quantity:

ype OF ConEaimers - B

el
Net Unit Weight

NRC/State Licen

& Numbear:

Met Explosive Weight:

8



P

Ve NO
fction Code:

r
Ingredient
t Focal Foint: M
t
E

&n

Ingre=diaen
=t Sequence No.: 01

NIOSH (RTECS) Mo.: SE7S555000

CAS NO.:  B0IZ0-Z0-6

Ingredient: NAFHTHA (FETROLEUM SFIRITE OR BENZIM

Fercent: 28 .

O5HA FEL: 100 FFM

ACGIH TLV:  NOT ESTABLISHED

Dther Recommended Limit:

Fropristary: NO
Ingredisnt Action Code:
Ingredient Focal Foint: N
Ingredisnt Sequence Mo.: 02
HIOSH (RTECS) No.: 100121880
CAS MNO.:
~mngredient:  SCLVENT (100 DEGREEZ & FLABH FOINTID

scent: 2

. i

ACEIM TLY:
Other Rscommended Limit:

AoDpEarance
Tniling Fol
Melting Foi
Vapor Fressdre (MM Hg/70 Fl: 1.8
Vapor Density (Air=s1): 4.9
Zpecitic Gravity: 0.7632
Decomposition Temperature:
Evaporation Rate & Reference: N AL=1
Solukbility Im Water: MNEGLIGIEBLE
ro=nt Yolatiles By Volume: 100
ZOoELLY?
dicactivity: -
tadioactive Matli:
(milligaussi:
te (IFY):
ofn TeEmperatures:




Flasn Foint: 10SF341C, TCC
Flash Foint Method:
Lower Explosive Limits 1.1-
Upper Explosive Limit: &
Extinguishing Media: MECHANICAL FlamM, DRY CHEMICAL, WATER
Special Fire Fighting Frocedures: WATER STREAM WILL SFREAD
RESFIRATORS -
Unusual Fir
F’

2 and Explosion Hazards
EXFLODE IF IGNITED. COMBUSTIEBLE LI

Stability: VYES

Conditiocns To Avoid (Stability?): AVOID HEAT, SFPARES, FLA
SCURCES.

Materials To Avoid: AVOID STROMG OXIDIZING ABENTS.
Harardous Decomposition Froduct

AIR.

Hazardous Folymerization Cccur: MO

Conditions To Avoid (Folymerizationi:

s: CAREON MONOXIDE IF BURNED WITH

A VAFOR QECUMULQTIDN WOULD FLaASH AaND/CR

ME 2% OTHER IGBMITICN

INSUFFICIENT

~oute OFf Entry - Inhalation:

Route Cf Entry - Skin:

Routs OFf Entry - Ingestion:

Health Hazards - Acute And Chronic:
Carcinogenity - NTP:

Earcinogenity - IARC:

Carcinogenity - 0SHA:

Explanation UOFf Carcinogenity:

FOIRRIT: MUSCULAR

Y WITH SOAF % WATER.

OVE FROM EXFOSURE.

CAaLL MD IMMEDIATELY

:
x

Signs and Symptoms Of Overeuposurs: TMNHAL: CNE DAaMABE: RES

WEAFMNEDSS; CONFUSICGN;; IMFAIRED CCORDINATION;HEADACHE ; NAUSEA.

Medical Conditions fggrevated By Exposure:

Emergency And First Aid Frocedures: SEIN:WASH IMMEDIATEL

EYE: WASH IMMEDIATELY WITH WATER FOR 13 MINUTES. INHALj3FREM

FROVIDE FRESH AIR & REST. INBEST:DD NDT INDUCE VOMITING,
Precautions Sate Handling and Us

ITION SQURCES, AYDOID

Steps 1 Material is Released or S : SEMOVE AlLL IGN
BREATHING VAFORS, FROVIDE ADREGUATE YENTILATION, ABSORE SF
NUMBER IS5 SPILLAGE FOSES THREAT 7O MAN OR ENVIRIONMENT.
Meutralizing Agent:

Haste Disposal Method: MFR RECOMMENDS USING & SUALIFIED
INCINERATE OR OTHERWISE DISCARD AT 4N AFPROVED FACILITY.
ool

(o]
IAW FEDERAL, STATE AND LOCAL CODES. D0 NDOT INCINERATE CLD

el = o ] - i3 =T

e = = . g 2 - *
REA. FEEF CLOSURES TIGHT AND UFRIGHT TO FREVENT LEAKABGE.
IN USE. READ ALLWARNING LAEBELS.
Other Frecautions: DO NOT TRANSFER TO UNMARKED CONTAINER
WHEN FILLING OR EMPTYING. USE CMLY WITH ADEQUATE VENTILAT
JUTDOORS VENTILATION. AVOID FOTENTIAL ISNITION SOURCES.

]
R

ILLAGE. Call EMERS

DISEDSAL COMPANY T2

 ISFOBAL METROD
SED CONTAIMERE.

|41 £

- g meek N IEE IS ol
SEER CLOSED WHEN

. GROUND CONMTAINE:
ICN (EQUIVALENT T

IR el B ) E 2 gl b e ol S s W r~

sl YENTILATELD
ni
1rard




DoD Hazardous Mastesrials Information System
Dol &£050.3-L

a3 OF 1 Feb 2
Fal: 585
BIIIME S bt T Manufacturer "= CARE: 50774
Fart No mdicator: B
Fart Number/Trade Mame: F~D=-&680 TY I

General Information
Zafety

Data Action Code:
Satety Focal Foint: N
Fecord Mo. for this Safety Entry: OG0B
Total Satety Entries-This Stock No.: 013
Status:
Date MSDE Frepared: FRE-HCS
Zatety Data Review Date: i8Ju
Supply Itam Manager:
Item hMame: DRY CLEANING SOLVEN

=
8]
I

Manufacturzr ‘s Name: CHARTER CHEMICALZS/CHARTER INTERMATIONA&L OJIL CO. z
Manutactursr s Strest: 2938 MANCHESTER 57

F.0. Bowx: E008
City: HOUSTOH

Manufacturer’
anufacturse’

Tmufacturer 'z State:  TY

Jutacturer ‘s Countrys g
Manufactursr "= Zip Code: 5
Manutactursr ‘s Emergency Humbers
fanurtacturer ‘s Intormation Mimber s
M305 Fraparsr’'s Name:
Freparer s Company:
Fraparesr
Frenarse
Fraparer
Froparer
Digtribut i
Distribut i E
Distributor/Vendor No. 2:
Distributor/sVendor No. 2 CAGES
Distributor/Vendor No. 3i
Distributor/Vendor No. I CAGE:
Distributor/Vendor No. 43
Districutor/Vendor No. 4 CARBE:
Other MZ2DS Number:
MSDE rial Mumbesr: EDTES
SpeciF o
Srmecif i
Hagard

i

1.
s

I s g
i

£ it ner Suantity: - S
e - -
[ o o :

dmit WesTghe:

Stat i cense MNuamber:

Explosive Weight:




Control Measures

Respiratory Frotection: NIOQSH/MSHA AFFROVED SELF-CONTAINED BREATH AFFAR IF TLY
IS EXCEEDRED.
Yentilation: LOCAL/MECH RECOMMD; USE EXPLOSICN-FROOF EQUIF. ZEE SURP DATA

Frotective Gloves: CHEMICAL RESIST

Eye Frotection: SAFETY BOGGELES

Other Frotesctive Equipment: A5 REGQUIRED TD AVOID SEIN CONTACT OR BREATHING
YAFDRS.

Worlk Hygienic Fractices:

Supplemental Safety and Health Data: VF % SFECIFIC GRAVITY VALUES ARE AT &0F.
VENTILATION: EXHAUST 70O NON-DANGEROUS 3FARK-FREE AREAS. AVOID FOTEWNTIAL IGNITION
SOURCES. CONTAINER: S5 GALLON SPEC: TYFE I.

R




~2t Fropellant Weight-Ammo: N/7A
Coast Cuard Ammunition Code:

Fropristary:  NO
o

Ingredisnt Action Code:

Ingrsdient Focal Foint: 8
Ingredisnt Seguence Mo.: 01
NIOSH (RTEZS) ho.: SE7S5S5000
A5 M. 20T0-F0-5

Ingredient: MNAFHTHA (FETROLEUM SFIRITS OR EBENZIND
Fercent: 3 v

i A FEL: 100 FFAM

ACBIH TLV: NOT ESTABRLISHED

Other Recommended Limit:

123
u3
X

.

Propristarys: NG
ingredient Action Code:
Ingredient Focal Foint: N
Ingredient Ssguence Mo.: 02
MIOSH (RTECS) No.: 100121880
CAHS MO, 2
ITagrediesnt: SOLVENT(LOO DEBREE F FLASH FOINTS
argenty 2
T8HA FEL:
ACGIH TiV:

Other Fecommendad Limit:

e

Characteristics

d i, MILD HYDROCAREBON CDCR
Boiling Foint: Z17-Z70F
Melting Foint:
VMapor Fressuwre (MM Hg/70 F)
Vapor Tensity (Air=1): 4.9
Specific Gravity: 0.7632
Decomposition Temperature:
Zvaparation Rate % Reference: G.12, MN-BU AC=1
Solubility In Water:s NEGLIGIBLE

Fercent Yolatiles By Volumes: 100

Viscosity:s

ut o H
Fadioactiviby: oot
Form {Radigactive Matli:

gneti ss) 1

r s

ol




.

10SF;41,TCC " :

ash t:
Fiash t Method: ' ‘
e osive Limit: 1.1
toper Losive Limit: 6.0
Zutin ing Media: MECHANICAL FOAM, DRY CHEMICAL, WATER FOG, CO=Z
Speci ire Fighting Froceduress: WATER STREAM WILL SFREAD FIRE., USE FRESH AIR
RESFI 8.

r

Unusual F
I

&2 and :nplﬁnlon Hazards: & VAPOR ACCUMULATION WOULD FLASH anND/CR
EXFLODE Is

I*ED. COMBUSTIBLE LI DUID

Stability: YES

Conditions To Avoid (Stability): AVDID HEAT,SFARKS, FLAME % OTHER IGMITION
SOURCES.

Materials To Avoid: SVODID STRONG DOXIDIZING ABENTS.

Hazardous Decomposition Products: CTAREON MONIXIDE IF BURMED WITH INSUFFICIENT
SIR.

Hazardous Folymerization Ocour: O

Londitions To Avold (Folymerizationi:

. FROVIDE

Materizl is Rel:ased o

o
& VAFDORS, FROVIDE ADERLA
= SFILLAGE FOSES THREAT
i tralizing fAgent:
Haste Disposal Mesthod: MFR RECOMMENDS USING & QUALIFIZD DISFOSAL oM
IMCINERATE OR CTHERWIZE LDISCARD AT AN ACILITY. DISFOSAL MET
IAW FEDERAL, ZTATE 4MND LDCAL CCDES JERATE CLOZED CONTAINE
Frecautions to be Taken in Handlin STORE IN COOL, WELL
AREA. HEEEPRP CLOZUREDS TISHT aND UFRI LESHARE., FEEF CLOZED
s READ L WARNING LABELS.
i DO MOT TRANSFE
aﬂ "TYING. USBE ONLY
EHT;L#TLUN- HVOILD FOTENT
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Control Mzasures
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Respiratory Frotections: NIOSH/M3H;
I3 EXCEEDED.
Ventilation: LOCAL/MECH RECCOMND;
Frotective Gloves: CHEMICAL RES
Eve Frotection: CAFETY GOGGBLES
Jther Frotective Equipment: A
VAFORS.

Wark Hygienic Practices:
Supplemental Bafety and Health Data: VP & SFECIFIC BRAVITY VALUES ARE AT A0F.
VENTILATION: EXHAUST TO NON-DANGERCUS SFRARK~FREE AREAS. AVOID FOTENTIAL IGNITION
SOURCES. CONTAINER: 35 GALLON

i
1

REQUIRED 7O AVOID SKIN CONTACT BREATHING

o2 by B8
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AT

R nad
S egild

GOZB8EB012 Manutacturer 'z DASE: 7THh4Z8
Mo. Indicator: A :
Numuer/Trade Mames: SUN T HMIMNERAL SFIRITS

System-

Satety Data Action Code:
Zatety Focal Foint: D
Record No. for this Safety Entry: o509
Total Safety Entries-This 3tock hNo.: {
Status:
Date MSDS Frepared: FRE-HCS
Fafety Data Review Date:s 1SJUNGS
Supply Item Manager: X
Item Name=: DRY CLEANING SOLVENT
Manufacturer 'z Name: SUN OIL COMFPANY OF FENNSYLVANIA
Manutactursyr Streat: 100 MATSONFORD RD
Manutacturer F.0. Bou:
Manufacturer City:s FRADNOR
~Hanutfacturer ‘= State: F
inufacturer Country: LS
&

]

vt
L

ul

‘

’

.

mouroftow

ii

Manutacturer Zip Codes
Manufactuwrer Emargency
Manutactursr’ Intarmation
HME0E Freparer’z ﬂame.
' mp

=

N

prichne Mumber:
Mumber:

m~

-
—-{ -

m o

.
St

1n W

an
Et o F.O. Boxs

ity
State:

=’z Iip Code:
ributor/Yendor MNo.
ributor/Vendor

il

Tis
s !
Distributor/Vendor MNo.
Distributor/Vendor

Distributor/Vendor No.

T3

~*=tr1 wtor/Vendor No.

1
Z
]
g
e
"7}
m

ﬂ
'

Ul

D1 rltutmr/VendDr No.
Distributor/Vendor No.
Gther MSDS Number:
‘ria Number: EDTER
tlon Numbmr: F-D—-680

45 i L Y R e e
0
I
m
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ssue Container RQuantifty: S3.0
& - Container:

it Weight:
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tate lLicense dNumber:
plosive Weight:
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P

t Fropellant Weight—Ammo:
Coast Guard Ammunition Code:

Ingredients/Identity Inftormation

Fropristary: NG

ingredi=snt Sction Code:
Ingredient Focal Foint: D
ingresdient Ssquence No.: o1
HIOBH (RTECS) No.: SE75S5000
CAS NO.:  Z0I0-ZF0-6
Ingredient: MNAFPHTHA (FETROLEUM ZSFIRITS OR BENZIM)
Fercent: 85.0

OSHA FEL: 100 FFEM

AC6IH TLY:  NOT ESTABLISHED
Other Recommended Limit:

Fropristary: MO

Ingredient Action Code:
Ingredient Focal Foint: D
Ingredient Sequence No.: 02
NIOSH (RTECS) No.: 1000775488

A NO. s

Ingredient: AROMATICS
roent: 15.0
~-aHA FEL:

ACEIH TLLV: NOT SFECIFIED
Qther Recommended Limit:

Appearance And Ddors CLEAR LIDUID,MINERAL SFPIRITS ODOR
Hoiling Foint: 2135 70O ZBSF

Melting Point:

Mapor Fressure (MM Hg/70 F: =

VYapor Density (Air=1): 3.9

Specific Gravity: 0,79

Decomposition Temperatur=:

Evaporation Rate % Reference: <1 {ETHYL ETHER=1)
Solubility In Water: INSOLURLE
Fercent Volatiles By VYolume: 1
Viscosity:

o

Radicactivity:

Form {(Radigactive M
Magnetism (milligau
Corrosion Rate (IPY

m

REa—

o

F,_
W]
b
[i%]

=

s
s
b
8]

3

=4
M

5
hul

m

3

h

Ca




Foint: 106F MIN T.C.C.
Foint Method:

-

Explosive Limit: 0.8

i

o
§

- o

“f)

[
SO
by
il

N

[T}

Upoesr Exdplosive Limit: 5.0

Extinguishing Media: WATERFOG, CHEMIZALL FOAM,DRY CHEMICAL ,CO*Z

Special Fire Fighting Frocedur=s: USE BIEA& FOR FIREFIGHTING IN CONFINED
g ) [l

SFAaleES.

Unusual

Stability: YES

Conditions To Avoilid (Stability)
Materials To Avoid: ESETRONG OXI
Hazardous Decomposition Froduct
Hazardous Folymerization Occur:
Conditions To Avoid (Folymerizat:

Healith Hazard Data
LDS0-LIE0 - Misture:
Foute OFf Entry - Inhalation: >
Route OFf Entry - Zkinc:
FRoute OF Entry - Ingestion:
ﬁggalth Hazards Acute And Chronic:
weinogenity — NTF:
Larcinogenity - IARC:
Carcinogenity - 05HA:
Explanation OF Carcinogenity:
Zigns and Symptoms Of Overexposur:
REFPEATED CONTACT.VAFDRS MAY
Medical Conditions Aggrevated
Emergency Aand First Aid Froc

i U-

71

AT
[SHE LIS C o

i | a0 i 7D Thi Pangh B X w3 § i ] ay ATV IOT §

MEED;EYER/SHINIFLUESH W LE AMTE f MOUTH: o
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teps if Material is Released o Zpillsd: REMIOVE IGNITION SOURCE

SRES WELL.ABSORE WITH VERMICULITE OFR ITHER MATERIALS, ZUCH 45 SAW
L FPLACE IN CLOSED CONTAINER. USE HON SFARKING TODLS. WEAR FROFER

EQUIFMENT DURING CLEAN UP.

MeEutralizing Agentr '

Waste Disposal Method: INCINERATE IN AFPROVED INMCINERATOR OR 2 OF IN
AFPROVED CHEMICAL DUMF IN ACCORDANCE WITH LOCAL,STATE & FEDERAL REGULATIONS.
Trecautions to b2 Taken in Handling and Storing: HEEF AWAY FROM FIRE,SFARED
FLAMES. WASH THOROUGHLY AFTER HANDLING.STORE IN COOL AND DRRY FLACE.KEEFR THE
TONTAINER CLOSED WHEN MOT IN USBE. o

Tther Frecautions: AVOID CONTACT WITH SKEIN AND EYES.DO NOT BREATH VAFCRE OR
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DoD Hazardous Materials Information System
oD &050.5-L

A3 OF 1 Feb 21

FGC: 43350

NIIN: G0ZBSBOL2 Manutactwresr "= CAGBE: Z3FS7S
Fart No. Indicator: &

Fart Number/Trade Mame: STODDARD SOLVENT

Satety Data Action Code:

Safety Focal Foint: D

Record No. for this Safety Entry: 010
Total Safety Entries—-This Stock MNo.: D173
Status: SE

Date MSDS Frepared: 3400736

Satety Data Review Date: ZFJUNST

Supply Item Manager: KY

Item Name: DRY CLEANING SOLVENT §
Manufacturer 's Name: CHASE CHEMICAL C0O, INC. .
Manufacturer s Street: 135446 DEZMOND ST. B
Manuftacturer ‘s F.0. Box:
TManutacturer ‘s Citye FECOIMA
anufacturer 's State: )
Manutacturer "= Dountry:
Manufactuwrer 's Zip Code: FLITA-ETLE
Manufactursr ‘s Emergency Telsp # Mumber: 218-89%-7411
Manutacturer ‘s Information ne Number: 21E3-8735-0881

“EDE Freparsr’s Name:
Freparasr Caompany:
Freparer ‘s Strest or P.3. Box:

[T A T T I I 11

Freparer s City:
Freparar Ztate:
Freparesr Zip Code:

3]

Distributor/Vendor Mo. 1
Distributor/Vendor No. 1 CAGE:
RDistributor/Vendor Noi 2z
Distriputor/Vendor No. & CAGE:
Bistributor/Vendor No. Ji.-
Distributor/Vendaor No. 3
Distributor/Vendor No. 4:
Distributaor /Vendaor No. 4 CAGE:

dther MSDS Number:

MBDE ZBerial MNumber: ESXEM

Specitication MNumbar: F-D—-4&80 o
Specification Type, Grade, Class: TYFE
Hazard Characteristic Code: Fa

boi

dnit Of Issue: DR ‘
' nit OF Tssue Container Luantity: = Gol

iype—8+ Container: DRUM

set Linit Weight:

HRC/SBtate License Number: MR
Net Explosive Weight:




lant Weight-Ammo: HN/FR ) -
Gruard Smmunition Code:

Ingredients/Icentity Irnftormation
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ocal Foint: D

zquences Mo.: 01

NOow s 1O0Z497RN

H4742-88-7

ent: SOLVENT NARPHTHA&, MEDIUM ALIFHATIC
H 2P0

L: 100 FRM

ACBIH TLV: 100 FPM STEL 200 FFPM

Jther Recommended Limits
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Fropristarys NO

ingredisnt Action Code:

Ingredient Focal Foint: D -
Iingredient Sequence Mo.: 02

NIOBH (RTECS) Nou.s 1O0OR2S21FD

CAS NO.: LH3T742-95~4
SAegraedient: SOLVENT NAFHTH&, LI SROMATIC
reemt: SRR
0DSHa FEL:
ACBIH TLV:
Other Recommended Limit:

i
i
{
|
i
|
i
|
i
!

Apoearancs r
S2iling F 17
Mzlting Polint: MAK
Yapor Fressures (MM Hg/T7O0 Fiog I
neity (Air=1): 4.8
Sravity: ©0.78

f: ition Temperature: MN/AE
Zvaporaticon Rate % Reference: il
Solubility In Water: NEGLIGIBLE

snt Volatiles By VYolume: NS
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Flash Foint: 112 F

Flash Foint Method: TCC

Lower Explosive Limit: 1

Upper Zxplosive Limit: &

Extinguishing Media: FOAM,CAREON DIDXIDE,DRY CHEMICAL,WATER FOB. WATER MaY BE
INEFFECTIVE AND MAY SFREAD FIRE IF IMFROPERLY USED.

Special Fire Fighting Frocedurss: USE SELF CONTAINED BREATHING a4FRFARATUY
ESFECIALLY IN ENCLOSED AREAS. WATER SFRAY MAY BE USED TO COOL FIRE EXF0B
CONTAINERS AND EQUIFMENT.

Unusual Fire and Explosion Hazards: WHEN HEATED SUFFICI
EXFLOSIVE MIXTURES WITH AIR. SATURATED NEWSFAFPER,RAGS,ET
SFONTANGCUS CCONMBUSTION

EMTLY ,VAFORS MAY FORM
C. MAY UNDERGD

Stability: VYES

Conditions To Avoid (Btability?
Materials To Avoid: STRONG OX1I
Hazardous Decomposition Froduct

HEAT , IGNITION SCURCES

IZERS.

i LCSREBON DIOXIDE,ZARBIN MONMOXIDE
Hazardous Folymerization Occur: NO

ot e
I

-
Conditions To Avoid (Polymerization): N/R 4
Haalth Hazard Dats
"’“”Eff:_:==ff-f===:t==================:========================== ————— s mEmEEEREEEm=
LOU-LLSO - Mixture:
soute OfF Entry - Inhal
Foute OF Entry — Skin:
Route OFf Entry - Ingestion
Health Hazards — Acut FRODUCT I5 & MILD IRRITANT. MOST HAZARDOUS
EXFOSURE; EXFOSURE IS5 R OTHER ASFIRATION OF LIGUID IMTO
LUNGS. FROLOCHGED /A REAPES 2 MAY CAUBE LIVER OR KIDNEY DAMABE.
Carcinogenity — NTF:
Carcinmcgenity — I&RC:
Carcinogenity — O8HA:D N

splanation OF Carcinogenity:

1M

zigns and Symptoms OFf Overexposurs: =Y
WITH FROLCMGED/REFEATED CONTACT. InHALE
ASFIRATION OF LIQUID MAY CAUSE CHEMICAL
NAUSEA,FOSSIBLE VOMITING.

MILD IRRITATICN. EBK
IESDACHE , MAUSER , CON
FMEUMOMNITIS. INBESTE

i

Medical Conditions Aggrevated By Expgosure:  NONE EXFECTED

Emergency And First Aild Procedurss: EYE:FLUSH WITH WATER 13 MIN. 3KIN:REMIVE
CONTAMINATED CLOTHING (LAUNDER EEFCRE REUSE)Y AND THORDOUGHLY WASH CF CONTADT WIT
B0AF AND WATER. INHALED: REMOVE FROM EXFDSURE. RESUBCIATE OR BIVE JOXYGEN IF
NEEDED THEN GET MEDICL ATTENTIONM. INBESTED:DC NOT INDUCE VYOMITING. GET MEDICAL
ATTENTION. IF ANY IRRITATION PERSIZSTE OR IZ SEVERE,ZET MEDICAL CARE.

2ps 1+f Material

SPFFROFRIATE FROTEC

EWER, WATER WAY,ETC.

Mautralizing Agent: NONE

Waste Disposal Method: DIEFOEE
noI

o I
INCINERATION I35 RECOMMENDED F2R DI

=t
N, T
™




scautions to be Taken in Handling and Storing: STORE IN COOL AREA AWAY FOM
OXIDIZERS AND IGNITION SOURCES. DETACHED STORAGED FREFERRED. GROUND CONTAIMERS
DURING TRANSFER. )
Other Frecautions: "EMFTY" CONMTAIMERS HMayY CONTAIN RESIDUE A&ND/LOR FUMES WHID!
RRE EXFLOSIVE. DO NOT CUT,WELD,ETC.

Control Measures

Respiratory Frotection: KNOT EXAFECTED T80 BE NECESSARY. USE NIOSH/MSHA RESFIRATOR
i FRODUCT IS5 MIZSTED OR IF TLW/FEL IS5 EXCEEDRED.
Yentilation:  USE LOCAL EXHAUSTED 7O MAINTAIN EXFOSURE BELOW TLV/FEL IF NDORMAL
20M VENMTILATION IS IN SUFFICIENT.

Frotective Gloves: RUBBER FLASTIC,0R OTHER IMPERVIDUS

Eye Frotection: SAFETY GLASSES OR SFLASH GOGGLES.

Jther Frotective Equipment: 45 REGUIRED TO MINIMIZE CONTALT.

Work Hygienic Fractices: USE GOOD INDUSTRIAL HYGIEME FRACTICE. AVDID
UNMNECESSARY CONTACT.

Supplemental Safety and Health Data: MBDS NO 9837 HMIS:MSDS WAS IDENTICAL RC &
SHELL OIL M5DS EXCEFT AaREA OF COMPANY IDENTIFICATION HAD BEEN OVERLAID RBY CHASE
CHEMICAL.

»
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DoD Hazardous Materials Informaticn System- T
Dol 030,35~
Fa v s g 4 L {
Fam 96} LT 4
F3C: &ESO
MIIN: 2858012 Manufactursr "= CAGE: Z12T0

Fart Mo. Indicator: &
Fart NMumber/Trade Name: CHEVRION

Information

Safety Data Action Code:

Satety Focal Foint: D

Fecord No. +for this Zafety Entry: 011
otal Satety Entriess-This Stock No.: D13

ai 35

tus:
MEDE FPrepared: INTEF‘T

2ty Data Review Date: 100CTEs

ply Item Manager: CX

tam Mame: DRY CLEANING SOLVENT

103 23 M -4 3
i T

g
i
t o

£l
o bt
i

-

ﬂnnuTaLturer's Mames CHEVRONM .
Manutacturer s Street: 79 MARKET ST -
Manufacturer ‘s F.0. Box:s 7547
Manufacturer 's City: SAN FRANCIZCO
~Manutacturer ‘s State:  CA
anutacturear ‘s Country: =
wanu+ﬂuturer‘z Zip Code: F4130
anufactuwrsr ‘s Emergsncy Teleph
ﬂAnu%acttrer'e informaticon T=ls:
M8DS Praparsr s Mame:
Frecarer s LomMpanys
Hesparsr T3 Street o FLOO. Boxs -
Fraoar=r s Ditys
Freparer s SiLate:
Fresgarer ‘s Zip Code:
Distributor /Vendor N iz
Uistributor/Vendor MNa. 1 CAGE:
Distributor/Vendaor Mo. 2Z:@
Distributor/Vendor No. 2 CAGBE:
Distributor/Vendor No. Z:
Distributor/Vendor No. 7 CAGE:
Dlistributor/Vendor No. 4:
Distributor/Vendor MNo. 4 CAGE:
Other ~M5D5 Number:
MEDE Zerial Mumber: BDTSL
Specitication Mumber: F-D-430
Specificati i i -
Hazard Tha =3
doit OF Issuss oR
Lnit OF Issue Container Buantiiyve S9. 0 ol
~Syoe OF Containsr: DRUM
=2t Unit Weights: - 35,0 G0 S
NRO/Ztats i ‘se &umbe H
Met Exgplosiv ight




Net Fropesllant Weight—-Ammo:
; t Guard Ammunition Code:

(i
5}
i
1]

Fropristary: NO

Ingredient Action Code:
Ingredient Focal Foint: D
ingradient Seguence No.: ©1
MIOSH (RTECS) No.: 1000919FN
CAS NO.: v
Ingredient: FARAFFINS{(INCL.NAFTHENES) (TLVY A3 CIL MIST)SME/CUM
Fercent: 99.0

O8HA FEL:

SCGEIH ThVe:  NOT SPECIFIED
Dther Recommended Limit:

Froprietary: NGO
Ingredient Acticn Code:
Ingredient Focal Foint: D
Ingredient Seguence No.: 02
/ﬂQIOSH‘(RTECS) MNo.: 1O0OO7F6AR
38 NO.:
.ngredisnt: ARCHMATICS (C-2)
Farcent: 1.0
O8SHA FEL:
ACGIH TLV: NOT BSFECIFIED
Other FAscommended Limit:

5 M

Frogristary: #i

Ingredisnt Acticn Code:
Ingredisnt Focal Foint: D
Ingradient Sequence No.: 03
MIOSR (RTELS) No.: CY1300000
CAS NC.: 71-43-2

ingredient: HBENZENE

Farcesnt: a2

OsHA FEL: IFPM/SSTEL; 1210, 1028

ACBIH TLY: 10 FPM: A2:8990
DQther Recommended Limit:

Appearances And COdor: COLORLEEZES LIBUID
~~folling Foints SAGE/Z171

2lting Foimts .

Vapor Fresswe (MM Hg/70 Fil: S.0
YVapor Density (Hir=1): 4.8
Specitic Sravity: .78
Decomposition Temperature:




oty

aporation Rate % Reference: .72 (EA.ACET=1)
lrbl¢1+/ In Water: NEGLIGIELE
?erCEnt VYolatiles By Volume: 99+

Form (Fadl"actlzw Matl):
Magnetism (milligauss):
Corrosion Rate (IPY):
autoignition Temperature: SO0F

Fire and Explosion Hazard Data
Flash Foint: 1Q01F/Z28C (T.C.O)
Flash Foinit Method:

Lower Explosive Limit: 1.0
Upper Explosive Limit: b, 0

tinguishing Media: CO*2,DRY CHEMICZAL ,FOAM,WATER SFRAY
Special Fire Fighting Frocedures: USE NIUBH AFFROVED SCB& INM FIRES AND CONFINE
AREA
Unusual Fire and Explosion Hazards: NONE ZFECIFIED.USE REASONABLE
CARE.COMBUSTIBLE MATERIAL.

s==m=s======s=zss=s==cz==zss=ss=s=zs=s======

ability: YES
-wnditions To Qvoid {Bta
Materials To A STH
Hazardous Dec:npﬁsztzuﬂ
Hazardous Fflynnr dtlﬂﬁ
Cornditions

I Of Entry — Ingestion:

Health Hazards - Acute And Chrﬁnzg.
Carcinogenity — NTP:

Carcinogsnity - IARC:

f".=u*'<:'1r1<:;g».=_=r1it\/ - OSHA:

pilanation OF Carcinogenitys:

o
foand

Zigns and ZSymptoms 0f Overexposurz: EYES: IRRITATION:;SHI
DERMATITIS: INHAL: CNS DEFRESSION,HEAD,DIZZINESS,WEARNESS.

T S e

=« gl rdUl

Medical Conditions fdggrevated 2y Dupos :
Emergency And Flr_- &id Pra:edu“e H ALE:REMOVE TO F
NEED; EYES/BRIN:s FLUSH W LG aMTEs : S OFINg INGEST:RIN

ATTENTION FOR EYES, HFE“*HL“S

FmPolNAe
MATERIALS AND




R

. <R PROFER DISPOSAL.

Neutralizing Agent:

Waste Disposal Method: DISFOSE OF COLLECZTED MaTERIAL IN ACCORDAMCE WITH LCCaAL,
STATE AND FEDERAL REGULATIONS.

Frecautions to be Taken in Handlimg and Storing: STORE IN CROL, DRY AND WELL
YENTILATED AREA. HEEFR AWAY FROM HEAT AND OFEN FLAMES. HEEF CDHTHIVEF TIGHTLY
TLDSED WHEN NOT IN USE.

Other FPrecautions: AVOID SEIN AND EYES CONTACT.DO NOT BREATHE VAFORS.

T S e it ey S S SO Ty S U PM A S Her ST LN D Seiet S s SBewe s ST Adeer Ams teies oot b s b e et oy e e St e e SEAYY e e e S ey S e e S S S 4wy Sy e S SV ST T it mar R (T TR ST SR MO S 00 UM e et e veit e et S
T e e e e e o e e e e e S e R R R R R N N R S S S S R T T N T T N N T S I N R N N s SN N T N s SSS o mmsmms=

e A e St S SMSHE MS Te% SooME S . S90A8 SIS ST S T YU T M st v e ST SIS ST ey Loy SEMD Seerm S SHe S e o St e i e Ao i SOSA AL MMM Adeen Mot eoe o S At letie Sty S S ST ks dmes Jade S ST TSP S0 M S} ST A dame S deser e o S swm s fov v

ARespiratory Frotection: USE NIOSH AFFROVED RESFIRATOR FOR ORGANIC VAFDRE.
Yentilation: MECHAMNICAL (GENERAL) RECOMMENDED,LOCAL EXHAUST IF NEEDED
Frotective Gloves: IMPERVIOUS

Eye Frotection: SAFETY/CHEM GOGGLES

Other Protective Equipment: FULL FROTECTIVE CLOTHING,SAFETY SHOWER,EYE WASH
3T 1’IC?JN

Work Hygienic Practices:

Fupplenental Safety and Health Data: MSDS REVISED 11/83

i

e
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DaDl Hazardous Materials Information System
Dol 5050, T
a8 OF 1 Feb 71
TS0 &850
MIIM: 02828012 Manutactwresr = CAGE: BZ?2S
Fart Mo. Indicator: & ,
Fart MNumber /7Trade Mame: DRY CLEQNINS SOLVENT ,F~-D-&8G

Satety Data Action Code:
Zatety Focal Foint: D
Record Mo, for this Safety Entry: 012

Total Safety Entriss~This Stock Mo.os D13
Status:

Date MZLE Freparad: INTERIM

Satety Data Feview Date: 11AFRET

Supply Item Manager: CX
Item Mam=: DRY CLEANING SOLVENT z

Manutactursr ‘s Mame: OCTAGDON FRICESZ INC.
Manufacturer = Street: 76 RIVER ROAD
Manuwfacturer ‘s F.0. Box:
nufacturer s City: EDGEWATER
anvfactursr "z State: MJ
Manufactuwrsr = Country: US
Manufactursr ‘= Iip Code: Q702011405
Manufacturer s Emergerncy Telephomnz Number: 201-%245-%400
Manufactursr s Informaticn Telephons Mumbsr:  201-945-9400
HMSDS Fresparer = Mames:
Freparer s Dompany:
Fraparaer s Ztreet or FOO. Box:
Freparer ‘s Ditys
Freparer s Shtate:
Freparer ‘s Zip Code:
RDistributor/Vendor No. t:
Distributor/Vendor No. 1 CABGE:
Distributor/VYendor No. 2@
Distributor/Vendor No. Z CAGE:
Distributor/Vendor No. =:
Digtributor/Vendor No. T CABE:
Distributor/Vendor No. 4:
Digtributor/Vendor No. 4 CAGE:
Other M3D3 Number:
MSDS Serial Mumber: ELTSM
Specification Mumber: FP-D-5380 i
Hpecification Type, Grade, Class:
Hagard Characteris 1: Code: -4
~Nrit OF Izsus: DR

it OF—IssaE—Contatner—fuantityr— S5 GA
cype Of Contaimer: DRUM
et Unit Weight: 262 LEBS
MNRE/State License Number:
et Explosive Weight:



fldentity Information

Sropristarys MNO
Ingredisnt Sction
ingredient Focal | -
ingredient Seguences No.: O1
MIDBH (RTECHE) No.: WJIBF25000
ZAa5 NO.:  BOSZE-41-Z
ingredient: STODDARD SOLVENT
Fercent: 1K
OSHA FPEL: 100 FFM

HCGEIH TLV: 100 FFM; 8920
Other Fecommended Limit:

Appearance And Odor: LIGHT CZOLCRED LIGUID W/CHARAC HYDROCARBON CDOR
goiling FPoint: ZI2IF-Z90F
~delting Foint:

Apor

E Tulula (&3
Speci tye
Decomp o

——

Wi
rt

PE
S 4
R ]
[
Pa—
P
£l

iR

Flash Foints 11ZF/43C0/7CC
L Foint Methods

Explosive Limit: 1.0
cmlosive Limit: Sa

: Sl 4 = P AT TN TT s oo LA Tt oA
himng Media: FaaM,CAREBON DIDXIDE,DRY CHEM,WATER-FOB,3TESM &
: : : ™ ™ b ™y o -y . et R T ced I8 § Bl of
ire Fighting Proce DO ONDT USE WATER. EXCLUDE AIR. ZOMNBULT

T
I

L)




Materials To Avoid: STRONG OXIDIZING MATLS.
Hazardous Decomposition Froducts: CARBON MCONOXIDE % CARRBON DIODXIDE
Hazardous Felymerization Occur: RO

Conditions To Avolid (FPalymerization):

LDSO-LESD — Misture:

Route OF Entry — Inhalation:

Route OF Entery - Skin:

Foute Of Entry - Ingestion:

Health Hazards - Acute And Chronic:

Carcimoganity — NTP:

Carcinogenity — IARC:

Carcinogenity — OBHA:

Explanation OFf Carcinogenity:

Bigns and BEymptoms Of Overexposure: ANESTHESIA,HEADACHE ,NAUSEA,DIZIZINESS,ETC.
IRRITATING TO SKIN & EYES.

Medical Conditions Aggrevated By Exposure:

Emergency And First Ald Frocedures: INHAL-GET 7O FRESH AIR. EYES-FLOOD
W/WATER; SEEK MED ASSIST. SEIN-WASH W/MILD S0AF % WATER. INBEST-CALL DOCSE REMOVE
Al CONTAM CLOTHING % WASH BEFORE REUSE -

I e e B ¢

FLUSH W/WATER INTO RETAINING AREA OR
SML 2TY MAY BE ABSORBED CNMTO

ceps 1f Material is Released
CONTAINER. AVOID SPARKS,FIRE
APFROFRIATE ABRSOREBENT.
Meutralizing fAgent:

waste Disposal Method: INCIMERATE UNDER SAFE CONDITIONS OR DISFOSE OF I4W
LOCAL,STATE % FED. REGS.

Pracautions to be Taken in Handiing and Storing: STORE IN CCOL FLACE aWAY ~=OM
SOURCES OF IGNITION. USE ONLY W/ADEQUATE VENT. AVOID FROLGMNGED OR REFEATED

BREATH OF VAPORS % CONTACT.
f & recadtions:s HANDLE

FRaespiratory Frotection: ABOVE TLY-USE CARTRIDGE RESFIRATOR DR GAS MASE.
Yentilation: LOCAL EXH OR MECHAN W/AFFEVD CLASS D EXPLOS-FROOF MOTOR,SWIT

Frotective Gloves: IMFERMEABLE

Eye Frotection: CHEM GOGGLES

Jther Frotective Egquipment: AFRON,ZHIN BARRIER CREAM

work Hygienic Fractices:

Supplemental Safety and Health Data: -D-5£30,7TYFE I. MBDS nNOT DTD.




DoD Hasardous Materials Information System
DoD A050,.5-L
AT OF 1 Feb F1
&850
GORABER012 Manutactuwrer "= CABE: 744684
1Y

Mo. Indicator: & -
Number/Trade Name: AMSCD SCLYV 100685 #= REGULAR MINERAL SFPIRITS

General Information

Satety Data Action Code:

Satety Focal Foint: D

Fecord Mo. for this Safety Entry: 013

Total Safety Entries-This Stock Mo, : 013

Ztatus:

Date MEDS Fraspared: 16JUNBT

Satety Data Review Date: 140688

Zupply Item Manager: X :

Item MName: DRY CLEANING SOLVENT

Manutacturer s Name: UNOCAL CHEMICALS DIV. ., UNION CQIL OF CALIFCORMIA h

Manufactur=sr's Street: 1343 N MEADHAM

Manufacturer ‘s F.0. Bou: MK
' mufacturer 's City: SCHAUMEBLURG

sanufacturer ‘s State: L

Manutactwer 's Country: L

,nﬂnu+qrtur=r’5 ip Code: -

t = Emergency T IL2-AR0-2500
o s Information : Zi2-490-2T00
‘= MName: MR
TMEATY S
@ Shreet of F.O. Bowx:
: =1 Citys
eparsr = Dhates:
aparer ‘= Iip Code:
istributor/Vendor NMo. 1 FHI GZiil
istributor/Yendor No. 1 CAGE:

Distributor/Vendor No. 2: :

Distributor/vVendor No. 2 CAGE:

Distributor/Vendor No. 2:

Distributor/vVendor No. I CAGE:

Distributor/Vendaor No. 4:

Distributor/Vendor No. 4 CAGE:

Tther MSEDS Number:

MEDS Berial Number: EDTSN .
ecificstion Mumber: F-D-480 ‘
ezification Type, Grade, Dlass: TYRE I
zard Characteristic Code: =4
ait Of Issus: DR - - -
ait OF Issus Cuﬁtﬁlﬂur Guantitys: =T Bab

Type OFf Container: RUM

Mzt Unit Weight: SS.G sl

MRE/Btate License MNumber: NAR

Mat Explosive Weight:




~«2t Fropellant Weight-Ammo: N/R
Coast Guard Ammunition Code:

Ingredients/Identity Informaticn

Froprietary: NO

Ingredisent &ction Code:
Ingredient Focal Foint: D
Ingredient Mcqucnce Mo.s o1
MIOSH ({RTECS) Mo.: 1COZ043AF
CAS NO.: c4741—41—9

Ingredient: FETROLEUM NAFPHTHAS (MINERAL SFIRITS) MFR IDENTIFIES FPRODUCT A5 THIS.
ALS0 LISTS INGREDIENT o2 WITHOUT FERCENTAGE.

Fercent: 100

asHA FPEL: N/K

ACBIM TLV: N/E

Other Recommended Limit:

Froprietary: MO
Iingredient Action Code:
ingradient Focal Foint: D
Ingredient Sequence MNo.: 02
NIOSH (RTECS) Mo.:  WJIBIZ2TOCO
AoR0E NO. . 2085Z2-41-3

igredient:  STODDARD SOLVENT
Fercent: N/K
NsHA FEL: 1G0O FFRM

ACEIH TLV: 100 FPPMy 2990
Other Ascommended Limit:

“a i

tic

AppeEarance And Ddor: LEAR,ALMDST COLORLESS LIQUID,HYDROCARBON ODOR
EBoiling Foint: 310~4uqF

Malting Foint:s NAE

Yapor Fressure (MM Hg/70 Fy: 2.1 MMBR0C

Vapcr Eensity {Air=1): 4.9 (AIR

0.788

powl*lan Temperature- M/

oration Rate % Reterence: .12 (BUAD

i1 In Water: HNEGLIGIEBLE

Volatiles By Volume: 100
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Flas

Flas
e : 0.7
o p1051ve lelt' &0

ishing Media:s DRY CHEMIC
Fire Fighting Frocedurss
“SOL FIRE EXFOSED ubNT

[E Rt
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HEAR SELF CONMTASINED EREATHING AFFARATUS. USE

AL, CARBONM DICXIDE,FOAM
INERS. BEWARE OF SFREADING BURNING LIQUID WITH

Explosion Hazards: NONE

Stability: VYES

Conditions To Avoid (Stabilityr: HEAT,IGNITION SOURCES

Materials To Avoid: STRONG ACIDS, ”*RDNG BEASES,OXIDIZING AGEMTS,SELECT
Hazardous Descomposition FProducts: NORMAL FRODUCTS OF COMBUSTION
Hazardous Folymerization Occur:  NO

Conditions To Avoid (Folymerizationy:s NONE SFECIFIED EBY THE MFR
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LDS0O~-LES0 — Mivture: Nk
Foutse OFf Entry — Inhalation: YES
eaute OF Entry - Skin: YES
mte GOFf Entry - Ingestion: YES
Memalth Hazards - Acute And Chromi: FRODUCT 13 IRRITATING 7O EYES apnD MUCOLS
MEMERANES. FROLONGED-REFEATED EXFO 2 MAY LEAD TO PAINTER'S SYNDROME.
ELIEBERATELY CONCENTRATING AND INHALING THIS FRODUCT MAY BE HOARMFUL. TR FATAL.

Carcinogsnity — NTF: [Rim
k-] b4

Carcinogesnity — IARC: R
‘DuEnlty - O5HA: RO
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LS

.
o

EZxplanation OF farrircg=n1+“
Signs amd Syimpt um O+ 0Oy mrm H EYE: IRRITATION,BURNING, TEARING,
SHIN: PROLONGED ' IWG,:“ACF’wG. INHALED: RESFIRATORY IRRITATI
ZENTRAL MERVOUS Y ROWSINESS,DIZZINESS,LO085 OF CO-ORDIMNATION,
SATIGUE. INGESTED:G/ LHRIIHI EN EEN*RQL NERVOUS SYSTEM DEFPRESSION, DROWSINEESE,
DIZIIMNESS,ETC.
Medical Conditions Aggrevated By Exposures:  A3STHMA & SIMILAR RESFIRATORY
DISEASES.
Zmergency And First Ald Frocedures: EYE/SKIN:FLUSH WITH WATER. IF IRRITATICN
FERSISTIZ,CALL A& FPHYSICIAN, INHALED:REMOVE FROM EXFOSURE. IF EREATHING
GIFFICULTY,GIVE OXYGEN AND BGET MEDICZAL ATTENTION. INGESTED:DO NOT “HBICE
YOMITING., GET IMMEDIATE MEDICA; ATTENTION.
Handling and Lse
Bteps i+ Material is ELIMINATE SOURCES OF IGMNITION ARD
YENTILATE AREA. FEEF o : , 3 OR WATERWAYS. ABSORE OM INERT
CHMATERIAL. STORE IN TIGHTLY CLOSED CONTAINERS FENDING DIBFOSAL.
zutralizingAgent: MNONE
.aste Disposal Method: DISFOSE I/A RAL,3TATE,LDCAL RESULATIOND.
SUGEESTS INCIMNERATION.
Fracautions to be Taken in Handling and Storing:  STORE TIGHTLY CLOSED In &



ZOCL,DRY,WELL VENTILATED AREA,FREE FROM IGNITION SOURCES. 50 NOT CUT,WELD,GRIND,
=TC. ,0N CONTAINERS. |

Tther Frecautions: EMPTY CONTAINERS #MAY CONTAIN RESIDUE OR YAFORS. EXFLOSION
HAZARD. TREAT WITH DUE RESFECT.
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Control Measures

T T D ST M T o e I e e s v et e it o iam S e e i et 4o At et o e e AL At Y e e oA A e A e e SLINE A S Ay e b A ST e M At YUY S SVES SE MR S S S S e S ST Mkt e e o LS A S e save et e S e
B e e T k] feedee gt o~ fe ]

tory Frotection: USE MIOSH RESFIRATOR FOR ORGANIC VAFORS OR SUFFLIED AI

Fespira

REEFIRATCR IF EXFOSED OVER TLV.

Yentilation: USE LOCAL EXHAUST TO MAINTAIN EXFOSURES EBELOW TLV.

Frotective [Bloves: IMFERMEABLE »

Eye Frotection: SAFETY GLASSES OR SPLASH GOGGLES

Jther Frotsctive Egquipment: SAFETY SHOWER/EYE WASH. IMPERVIGUS CLOTHING I3

RECOMMENDED FOR OFERATIONS WHERE SFLASHING AND CONTACT ARE ROUTINE.

“Hork Hyglenic Fractices: USE MNORMAL CHEMICAL HYGIENE FRACTICE.

Zupplemental Safety and Health Data: DATE OF IS5UE DOF MBDS:46/146/873;FRODUCT TODE
#11005;M5D8 RECEIVED:MAY &,1988.
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